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INTRODUCTION. 


For  the  fifth  time  we  take  up  our  pen  to  address  our  readers  on 
the  completion  of  a  volume,,  and  to  take  a  survey  of  the  labors  of  a 
year.  In  doing  so  we  cannot  but  feel  that,  while  we  hope  that  we 
have  executed  our  task  conscientiously — and  to  the  best  of  our 
humble  ability — our  success  has  far  exceeded  our  deserts  and  expec¬ 
tations.  For  five  years — no  unimportant  period  in  the  career  of  a 
science  like  chemistry — we  have  carefully  recorded  the  principal 
labors  of  our  most  eminent  continental  brethren,  thus  rendering  the 
English  chemist  conversant  with  every  discovery  of  importance  that 
has  been  made  in  every  other  part  of  the  world. 

We  hope  that,  as  old  and  tried  servants  of  the  public,  little  in 
the  way  of  professions  or  pledges  will  be  required  of  us,  suffice  it, 
therefore,  to  say,  that  we  shall  persevere  in  our  straightforward,  in¬ 
dependent  course,  and  shall  seek  for  fresh  opportunities  of  exerting 
ourselves  on  behalf  of  our  readers  generally  in  a  scientific  point  of 
view,  and  of  vigilantly  watching  over  the  interests  of  pharmaceutical 
chemists,  with  respect  to  their  professional  position.  We  intend, 
at  the  commencement  of  the  ensuing  Session  of  Parliament,  to  pub¬ 
lish  an  article  on  the  subject  of  Medical  Reform,  as  affects  chemists, 
and  to  urge  upon  that  body  and  the  Legislature,  the  necessity  for 
immediate  measures  to  relieve  the  former  from  the  grievous  dis¬ 
advantages  under  which  they  labor.  We  shall  also-  review  the 
doings  of  the  Pharmaceutical  Society,  and  point  out  its  tendencies. 

We  understand  that  our  endeavors  to  induce  the  Society  to 
lower  its  subscription,  have  prevailed  so  far  that  it  is  in  contempla¬ 
tion  to  reduce  it;  but  we  have  every  reason  to  fear  that  that  reduc¬ 
tion  will  not  be  such  as  to  satisfy  our  readers  or  ourselves.  No 
confidence  can  be  placed  in  the  management  of  the  Society  after 
the  erroneous  course  it  has  adopted  for  above  three  years. 

Without  dwelling  longer  on  a  subject  which  we  intend  to  discuss 
at  considerable  length  in  our  number  for  January,  1845,  we  will  at 
once  proceed,  in  accordance  with  the  plan  pursued  in  former  intro¬ 
ductions,  to  lay  before  our  readers  a  summary  of  the  contents  of 
this  volume  of  the  greatest  importance. 

The  Section  of  “  Chemistry”  is  composed  of  some  very  im¬ 
portant  papers,  translated  from  continental  scientific  periodicals ; 
among  the  principal  of  which  we  may  mention  : — “  Investigations 
concerning  the  Bile/’  by  Professor  Liebig  ;  (( Contributions .  to  the 
History  of  the  Iodides/*  by  M.  Laboure ;  Rochleder  (s  On  Legu- 
min  /’  Professor  Mulder  “  On  the  Products  of  the  Oxidation  of 
Protein  in  the  Animal  Organism ee  General  Considerations  and 
Inductions  relative  to  the  matter  of  Living  Beings/*  by  M.  Chev- 
reul ;  Professor  Lepage  “  On  some  new  Lactates  /*  Levol  ec  On  the 
Preparation  of  Pure  Gold,  with  Remarks  on  the  Assays  of  Gold  /* 

“  Investigations  concerning  the  Metallic  Acids/*  by  M.  E.  Fremy  ; 
Gerhardt  “  On  the  Products  of  the  Dry  Distillation  of  the  Sulpho- 
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cyanides ;55  Fremy  “  On  the  Action  of  Chlorine  on  Chromate  of 
Potassa/5  Favre  “On  the  Carbonates  of  Copper ;55  E.  F.  Anthon 
“  Oil  the  Means  of  Ascertaining  the  Adulteration  of  Potassa  by 
Soda,  and  determining,  in  a  simple  manner,  the  Proportion  of  the 
latter  /5  “  On  the  Laws  which  Govern  the  Electro-Chemical  Decom¬ 
position  of  Bodies/5  by  M.  E.  Becquerel/5  “Report  of  the  First 
Class  of  the  Royal  Institute  of  the  Netherlands  on  the  Nutritive 
Qualities  of  Gelatine  ;55  “  Critical  Observations  on  the  Phcnom^ia 
of  Respiration/5  by  M.  Gay-Lussac;  “Investigations  concerning 
Uranium/5  by  M.  Eugene  Peligot ;  M.  Paul  Thenard  “  On  the  Com¬ 
binations  of  Phosphorus  with  Hydrogen/5  “Preparation  of  Car¬ 
bonate  of  Litliia/5  M.  P.  F.  G.  Boullav  “On  the  Production  of  a 
new  Amide  by  the  Action  of  Ammonia  on  Oil  and  Fat  ;55  “  On  the 
Oxygenous  Compounds  of  Gold,  with  Investigations  concerning  the 
Purple  of  Cassius  and  Fulminating  Gold/5  by  M.  L.  Figuier;  Alex¬ 
ander  Waechter  “On  the  Chlorates/5  The  Baron  de  Reichenbaeh 
“  On  the  Torrefaction  of  Organic  Bodies/5  MM.  Favre  and  Mau- 
mene  “On  the  Partial  Reduction  of  Binoxide  of  Copper  by  Heat, 
and  on  the  new  Oxide  which  Results  from  it/5  “  Action  of  Am¬ 
monia  on  Butyric  Ether/5  by  M.  G.  Chancel/5  Kopp  “On  the 
Decomposition  of  Hydriodic  Ether  by  Heat  /’  Laurent  “  On  a  new 
Organic  Alkali/’  “  On  the  Preparation  of  Sulpho-IIyposidphate  of 
Potassa/5  by  Mathieu  Plessy;  “  Memoir  on  Butyrone/5  by  M.  G. 


Chancel ;  M.  Millon,  “  Investigations  concerning  Iodine  /'  “  On 


several  New'  Salts,  formed  by  the  reaction  of  Sulphurous  and  Nitrous 
•Acids  on  Alkaline  Bases,’5  by  E.  Fremy ;  M.  Jules  Reiset  “On 
the  Combinations  of  Two  Nevr  Alkaline  Bases  containing  Plati¬ 
num/5  “On  Succinic  Acid,  and  its  combinations/5  by  Professor 
Folding;  J.  U.  Lerch  “  On  the  Yolatile  Acids  of  Butter/5  M.  L. 
Figuier  “  On  a  New  Mode  of  Analysing  Blood,  and  on  the  Che¬ 
mical  Constitution  of  the  Blood  Globules  ;55  “  Memoir  on  Altera¬ 
tions  experienced  by  some  Organic  Alkalis,  in  contact  with,  and 
under  the  influence  of,  Oxygen  in  the  nascent  state,’5  by  M.  Eugene 
Marchand;  Dcville  “  On  Creosote /’  M.  Bouchardat  “On  Alco¬ 
holic  Ferments;”  Professor  Liebig  “  On  Mellon  and  its  combina¬ 
tions/5  Dr.  E.  A.  Plattner  “On  the  Bile/5  Dr.  O.  It.  Kuhn; 
“  On  some  Natural  Phosphates  and  Arseniates  of  Copper/5  Dr.  A. 
Vogel  “On  the  Distribution  of  Mineral  Substances  in  Individual 
Organs  of  Plants/5  M.  E.  Fremy  “On  Osmium/5  M.  Eugene 
Peligot  “  On  a  Nevr  Oxide  of  Chromium  /’  “  Investigations  con¬ 
cerning  a  new  class  of  Salts,5’  by  M.  E.  Fremy;  “  Remarks  on 
Iodic  Acid/5  by  C.  Rammelsberg;  T.  Scheerer,  “  On  Polykras  and 
Malakon,  two  neur  Mineral  Species/5  Professor  Liebig  “On  the 
Preparation  of  Sulpho-cyanide  of  Potassium  ;55  “  On  some  re¬ 
actions  of  Bichloride  of  Mercury/5  by  M.  E.  Millon  ;  Dr.  F.  Sacc 
“On  the  preparation  of  Xanthogenate  of  Potassa,  and  on  the  Pro¬ 
ducts  of  its  Decomposition  by  Heat/5  Professor  Liebig  “  On  the 
Origin  of  Albumen  in  plants/’  Filliol  “On  the  Action  which  Iodine 
exerts  on  certain  Salts,  and  on  the  Products  which  result  from  it/5 
Schlossbcrger  and  Fresenius  “  On  the  supposed  combination  of 
Hydrogen  with  Iron,  Bismuth,  and  Sulphuret  of  Arsenic.’5  This 
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section  also  contains  many  interesting  articles  by  authors  of  good 
standing,  amongst  whom  may  be  named  Kayser,  Dumas  and 
Cahours,  Barreswill,  Baudrimont,  Persoz,  Hubatker, 
Redtenbacher,  Marciiand,  Woiiler,  Zwenger,  Pedroni, 
Fromberg,  Varrentrapp,  Wurtz,  Saint  Eyre,  Colin,  and 
Scribe. 

The  principal  English  contributors  to  this  section  are  Mr.  Ljejwis 
Thompson,  Mr.  Reuben  Phillips,  Mr.  A.  J.  Cooley,  Mr. 
Oliver  Byrne,  and  Dr.  R.  Harp:,  to  each  of  whom  we  tender  our 
thanks  for  their  valuable  papers. 

In  “  Chemical  Manufactures,”  the  most  important  articles 
are  the  undermentioned  : — “  On  the  Operation  of  Excise  Restric¬ 
tions  upon  the  Progress  of  Chemical  Science,  as  applied  to  the  Arts 
and  Manufactures  of  this  Country,’5  by  a  gentleman  practically 
convinced  of  the  truth  of  his  doctrines  ;  “  On  the  Manufacture  of 
Gunpowder,  &c./5  by  our  talented  friend  Mr.  Marsh,  of  the  Royal 
Arsenal,  Woolwich ;  Professor  Liebig  “  On  the  Distribution  or 
Appropriation  of  Lands /’  “  On  the  Modes  of  Ascertaining  the 
Value  of  Articles  of  Commerce,  and  more  especially  of  the  Alkalies, 
Acids,  Ore  of  Manganese,  &c,/5  by  Charles  Watt,  jun. ;  “  On  the 
various  Methods  of  Alkalimetry/  by  Charles  Watt,  jun. ;  M.  Pi- 
naud  “  On  the  Discoloration,  by  means  of  Electricity,  of  Papers 
sensitive  to  Light,  and  a  new  Class  of  Electric  Pictures  or  Electro¬ 
graphs;”  W.  Miles,  Esq.,  M.P.,  “  Experiments  on  Manures;” 
“  Experiments  on  the  Fertilization  of  Land  by  Ammoniacal  Salts, 
Nitrates,  and  other  compounds/’  by  M.  F.  Kuhlmann  /’  Schat- 
teumann  “  On  some  Experiments  relative  to  the  Employment  of 
Liquid  Manure  and  Ammoniacal  Salts  for  Fertilizing  various  Cul¬ 
tures  /’  W.  H.  Fox  Talbot,  “Improvements  in  Photography/5 
“Employment  of  Iodide  of  Potassium  in  Chlorimetry/’  by  J.  L. 
Lassaigne;  “  On  the  various  methods  of  Acidimetry/5  by  Charles 
Watt,  jun.;  “  On  the  Coloration  of  Metals,”  by  M.  Becquerel; 
Professor  Ddbereiner  “On  Potato  Oil  and  Purification  of  Brandy;” 
“Experiments  on  the  Fattening  of  Geese,’5  by  M.  J.  Persoz;  M. 
Daguerre  “On  a  New  Method  of  Preparing  the  Plates  destined  to 
receive  Photographic  Images  ;55  M,  J.  Lassaigne’s  “  New  Investi¬ 
gations  concerning  the  composition  of  the  Mud  of  the  River  Nile  /’ 
Dr.  C.  Ettling’s  “  Chemical  Investigations  concerning  a  Mine  of 
Manganese  found  near  Giessen  ;'5  “  On  the  Composition  of  Fats, 
and  the  Theory  of  its  Conversion  into  Soap,'5  the  most  important 
article  of  the  year,  and  one  to  which,  we  hope,  great  attention  will 
be  paid,  as,  if  its  views  be  correct,  of  which  we  have  little  doubt, 
our  present  notions  of  the  chemistry  of  fatty  bodies  will  be  totalK 
subverted.  “  On  the  Precipitation  of  Metals  by  other  Metals,”  by 
M.  Becquerel;  MM.  Gasparin  and  Payen,  “Experiments  on  the 
Nutritive  Quality  of  the  Cakes  of  Sessamum  Seed  ;55  M.  Dumas 
“  On  the  Manufacture  of  Sugar  /’  “  On  the  Extraction  of  Beet¬ 
root  Sugar/’  by  M.  Payen;  MM.  F.  C.  Calvert  and  E.  Ferrand 
“  On  Vegetation,  considered  in  a  Chemical  Point  of  View;'5  “  Ex¬ 
periments  on  the  Nourishment  of  Cows  with  Beetroot  and  Po¬ 
tatoes/5  by  M.  Boussingault ;  “  On  the  Explosion  of  Coal  Mines/5 
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“  Analysis  of  Dung  Manure,0  by  M.  II.  Braconnot ;  Mr.  E. 
Thompson  “  On  a  simple  Hydrometer ;  Xanthic  Oxide  discovered 
in  Guano,”  with  numerous  articles  by  J.  A.  Phillips,  F.  Pellatt, 
J.  Mitchell,  Dr.  Boettger,  C.  Watt,  jun.,  Professor  Fara¬ 
day,  A.  A.  Crole,  A.  Murray,  Boussingault,  and  Pring. 

In  the  department  of  “  Pharmacy,  Materia  Medica,  Thera¬ 
peutics,  &c.,”  wre  have  given  many  articles  of  value,  which  we  have 
not  time  or  space  to  enumerate;  among  them  may  be  mentioned 
numerous  important  cases  of  poisoning.  “A  new  mode  of  pre¬ 
paring  Fluid  Magnesia,”  by  Mr.  George  Raistrick;  “ Illustrations 
of  Our  Pharmacopoeia,”  by  G.  Mowbray;  “On  the  Influence  of 
Flowers  on  Health,”  by  W.  H.  Kittoe,  M.D.  ;  “Adulteration  of 
Lac  Sulphuris,”  by  Lewis  Thompson,  M.R.C.S. ;  “  On  Liquor 
Opii  Sedatious,’’  by  Mr.  A.  J.  Cooley;  Mr.  John  Badcock  “On 
Vaccination,  and  on  the  Reproduction  of  Vaccine  Matter  direct 
from  the  Cow ;”  “  Gamboge  and  Chimaphila  in  Dropsical  Affec¬ 
tions,”  by  Dr.  Kittoe;  “  Lectures  on  the  Tests  for  Arsenic,”  by  M. 
Rosenthal,  M.D.  ;  “  On  the  Syrup  of  Iodide  of  Iron,”  by  W.  Onion  ; 
“  On  the  Coloration  of  various  kinds  of  Fecula  by  the  Vapor  of 
Iodine,”  by  M.  Gobley;  “On  the  Opium  of  Algiers,”  by  MM.  de 
Mirbel,  Boussingault,  and  Payen  ;  Dr.  Kittoe  “  On  Marrubium  ;° 
“  A  Lecture  on  the  State  of  Pharmacy  in  England,  and  its  Import¬ 
ance  to  the  Public,  with  Remarks  on  the  Pharmaceutical  Society,”  by 
J.  Lloyd  Bullock,  which  deserves  a  careful  and  attentive  perusal ;  M. 
Burin  “On  the  Preparation  of  Medicinal  Extracts;”  Mr.  J.  A.  Cooley 
“  On  Pix  AbietinaVel  Burgundica— 1 True  and  Factitious  ;”  “  Analysis 
of  the  Liver  Oil  of  different  species  of  the  genus  Gadus,”  by  M.  de 
Jongh ;  Mitscherlich  “  On  the  Action  of  certain  Essential  Oils  on  the 
Animal  Economy ;”  “  History,  Analysis,  and  Preservation  of  Ergot  of 
Rye,”  by  Victor  Legrip  ;  Mr.  A.  J.  Cooley  “  On  Sagapenum  and 
Elemi;”  Dr.  Houlton  “On  the  Hyosciamus  Niger;0  Dr.  Christison 
“  On  Poisoning  by  Sulphate  of  Iron  ;”  “  On  the  Comparative  Medi¬ 
cinal  Effects  of  the  Salts  of  Iron,”  by  R.  H.  Powell,  M.B. ;  Dr.  J. 
S.  Campbell  “On  the  Loss  of  Alkalis  in  Consumption  ;”  “  On  the 
Extract  of  Henbane;”  “The  New  Medical  Reform  Bill;”  Duville 
“On  the  Iodide  of  Potassium;”  “The  Medicine  Chest,”  by  Sir 
George  Lefevre ;  M.  Mialhe  “  On  the  Different  Kinds  of  Calcined 
Magnesia  employed  in  Medicine Dr.  Henderson  “  On  the  Employ¬ 
ment  and  Action  of  Digitalis  in  certain  Diseases  in  the  Heart ;°  O. 
Schneider  “  On  a  New  Mode  of  Preparing  Aromatic  Distilled 
Waters,  in  order  to  insure  their  Preservation;”  with  many  others  by 
Dr.  Hanmann,  Dr.  Laner,  Knapp,  Dr.  Frick,  Dr.  Pitschaft, 
Laroze,  Forzembas,  Mialhe,  Darcy,  Rossignon,  Tauvel, 
Lebert,  Stanelli,  Dr.  J.  B.  Thompson,  Ruspini,  Bicii,  Jacob, 
Dr.  Perry,  Garnier,  Soubeiran,  Cozzr,  Simonet,  Bronot, 
Flandin,  and  Danger,  Putegnat,  Dr.  Hoffman,  Dr.  Volper- 
ling,  Dr.  Tott,  Righini,  Hondbine,  Baumann,  W.  Smith, 
Gottsciialk,  Gijldberg,  Rigg,  and  Mignot. 

In  conclusion,  we  have  merely  to  state  that  we  shall  continue  to 
exert  our  best  endeavors  on  behalf  of  our  readers,  to  whom  we 
sincerely  wish  a  “Merry  Christmas 
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The  circumstances  under  which  the  Fifth 
Volume  of  The  Chemist  is  commenced 
are  peculiarly  auspicious  ;  we  find  ourselves 
surrounded  by  the  friends  who  have  so 
kindly  assisted  us  with  valuable  contributions 
during  the  last  four  years,  and  who  have 
promised  to  continue  their  support :  we 
see  their  numbers  increasing  from  month  to 
month,  and  from  year  to  year. 

Moreover,  new  and  valuable  sources  of  in¬ 
formation  are  continually  opening  to  us  ;  and 
we  are  highly  gratified  to  observe,  on  the 
part  of  the  public  at  large,  an  increased  and 
increasing  attention  to,  and  confidence  in, 
the  advantages  to  be  derived  from  the  study 
of  chemical  science. 

Our  editorial  labors — performed  in  the 
midst  of  numerous  professional  engagements, 
and  frequently  in  the  hours  usually  allotted 
to  repose — have  been  rendered  lighter  by  the 
conviction  that  we  are  effecting  good — that 
we  are  placing  the  discoveries  of  the  most 
enlightened  chemists  in  the  world  within  the 
reach  of  the  most  humble — and  by  the  warm 
expressions  of  approval  from  our  readers, 
and  of  sanction  and  encouragement  from  the 
press  of  Great  Britain  (with  an  isolated  and 
despised  exception )  and  America  ;  we  there¬ 
fore  commence  the  New  Year  with  zeal 
warmed  by  the  reception  this  Journal  has 
met  with  at  the  hands  of  the  public,  and 
with  a  determination  to  deserve  the  good 
N,  S.Vol,  II,-— No,  XIII,,  January ,  1844, 


opinion  which  it  has  been  our  unusual  good 
fortune  to  obtain. 

After  an  intimate  acquaintance  of  four 
years,  we  hope  that  little  in  the  shape  of 
promises  is  required  of  us  ;  however,  for  the 
satisfaction  of  those  who  may  look  for  new 
pledges  from  us,  we  may  state  that  it  is  our 
intention  to  strictly  fulfil  the  objects  for 
which  The  Chemist  was  established,  viz 
to  record  all  important  discoveries  and  im¬ 
provements  in  Chemistry,  Chemical  Manu¬ 
factures,  Agricultural  Chemistry,  and  Phar¬ 
macy;  to  give  all  papers  un mutilated,  and 
all  investigations  and  processes  in  detail,  so 
that  our  readers  may  be  enabled  to  repeat 
them  without  difficulty ;  to  do  all  in  our 
power  to  advance  in  scientific  knowledge 
those  for  whom  this  work  is  especially 
adapted — the  Manufacturers,  Agriculturists, 
and  Pharmaceuticalists  of  Great  Britain 
and  those  who  follow  chemistry  as  a  pro¬ 
fession,  and  cultivate  its  application  to  the 
arts,  agriculture,  and  pharmacy — by  pub¬ 
lishing  everything  of  importance  connected 
with  these  subjects. 

It  is  scarcely  necessary  for  us  here  to 
enumerate  the  advantages  which  must  arise 
to  every  nation,  nay,  to  every  individual  by 
whom  chemical  science  is  cultivated.  Let 
any  observing  man  walk  through  the  estab¬ 
lishment  of  the  manufacturer  who  is  piloted 
by  this  science,  and  that  of  him  who  scarcely 
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knows  it  even  by  name  ;  let  him  view  the 
farm  of  the  scientific  agriculturist  in  com¬ 
parison  with  that  of  the  mere  practical  ma¬ 
chine  ;  if  he  do  not  mark  an  astonishing 
difference,  his  observation  will  be  very  differ¬ 
ent  from  ours.  There  must  ever  be  a  well- 
developed  line  of  demarcation  between  the 
man  who  regards  merely  the  pounds,  shil¬ 
lings,  and  pence  part  of  his  results,  and  him 
who  resorts,  for  advantage  over  bis  com¬ 
petitors,  not  to  art  and  trickery,  but  to  the 
legitimate  exercise  of  the  talents  which  the 
Almighty  has  bestowed  on  him,  in  the 
study  of  Nature’s  beautiful  and  perfect  laws.  1 

It  is  not  many  years  since,  when  in  the 
pursuit  of  our  profession  as  Chemists, 
travelling  in  some  of  the  manufacturing 
districts,  circumstances  brought  us  into  com-  | 
munication  with  many  manufacturers,  and 
conversation  frequently  turned  upon  che¬ 
mistry,  and  we  are  sorry  to  say  that  many 
of  them  regarded  this  science  as  something  to 
be  avoided,  and  looked  upon  a  chemist  as 
little  better  than  a  juggler.  We  were  then 
led  to  search  into  the  cause  of  such  a  state  of 
things,  and  found  that  it  was  induced  by  a  set 
of  ignorant  impostors,  travelling  about  the 
country  with  the  view  of  selling  processes  to 
manufacturers,  who,  from  want  of  know¬ 
ledge,  were  exposed  to  fraud  and  imposition, 
to  an  alarming  extent.  But,  in  this  respect, 
great  improvement  is  daily  being  made  ;  and 
the  worthy  manufacturers  of  the  generation 
now  passing  away  are  having  their  sons  in¬ 
structed  in  chemistry,  as  affording  the  best 
means  of  competing  with  othera,  and  of 
protecting  themselves  from  the  machina¬ 
tions  of  the  fraudulent. 

The  Chemist  may  be  said  to  be  edited 
in  the  laboratory;  not  by  men  who  per¬ 
form  an  analysis  once  or  twice  in  their  lives, 
but  by  chemists  extensively  engaged  in  the 


application  of  chemistry  to  the  arts,  agri¬ 
culture,  and  medicine,  and  who  perform 
many  hundred  analyses  in  every  year. 

We  call  the  attention  of  our  readers  to 
the  articles  in  our  present  Number,  relating 
to  the  effects  of  the  Excise  Laws  on  the  ap¬ 
plication  of  Chemistry  to  the  Arts, — written 
by  a  gentleman  in  the  highest  degree  quali¬ 
fied  for  the  important  task, — and  to  the  great 
benefits  which  would  be  conferred  on  certain 
branches  of  manufacture  by  a  legal  enactment 
allowing  alcohol  to  be  used,  free  of  duty,  for 
manufacturing  purposes,  —  by  one  of  the 
editors  of  this  periodical,  who  has  had  ample 
opportunities  of  obtaining  information 
bearing  practically  on  the  subject  he  has 
taken  in  hand.  There  is  also  an  important 
article  on  the  Manufacture  of  Gunpowder 
and  Colored  Fires,  by  our  respected  friend, 
Mr.  Marsh,  of  the  Royal  Arsenal,  the  cele¬ 
brated  inventor  of  the  apparatus  for  the  de¬ 
tection  of  arsenic,  who  has  promised  us  some 
more  papers. 

It  is  our  intention  shortly  to  enter  upon  the 
subject  of  the  Pharmaceutical  Society  and 
its  doings  ;  we  shall  abate  nothing  of  our 
energy  in  the  good  cause  of  seven-eighths  of 
the  drug  trade^,  t 

Several  scientifiratentlemen  have  promised 
us  their  aid  ;  and  :^PQ^ugh  we  have  found 
promises  of  contributions  more  often  broken 
than  fulfilled,  we  have  every  reason  to  rely 
on  those  to  whom  we  here  allude. 

The  greatest  possible  care  will,  as  hereto¬ 
fore,  be  bestowed  on  the  selection  of  the 
articles,  and  every  endeavor  will  be  made  to 
render  The  Chemist  more  than  ever  de¬ 
serving  of  the  success  which  has  attended  its 
career.  May  our  future  efforts  be  as  effec¬ 
tual  as  the  past  ! 
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SOME  REMARKS  ON  NITROGEN, 
OCCASIONED  BY  THE  PUBLICA¬ 
TION  OF  A  PAPER  ENTITLED  : 
“  ON  THE  TRUE  CONSTITUTION 
OF  NITROGEN,”  IN  NOS.  XLVII. 
AND  XL VIII.  OF  THE  CHEMIST. 

BY  ARNOLD  JAMES  COOLEY. 

Although  considerable  doubt  exists  as  to 
the  real  nature  of  nitrogen,  yet  no  facts  have 
been  elicited,  even  by  the  most  careful  ex¬ 
periments,  that  would  justify  us  in  omitting 
it  from  the  list  of  chemical  elements.  Among 
the  various  arguments  that  have  been  ad- 
duced  to  show  the  probability  of  its  being 
a  compound  body  may  be  mentioned — 

I.  Its  slight  tendency  to  combination  ; 

II.  Its  presence  in  the  organs  of  animals, 
said  to  feed  on  non -nitrogenous  substances  ; 

III.  The  phenomena  attending  the  forma¬ 
tion  of  the  ammohiacal  amalgam  ; 

IV.  The  production  of  ammonia  or  cyano¬ 
gen  from  non-nitrogenous  mixtures  when  spe¬ 
cially  treated  (The  Chemist,  No.  XLVII.; 
Hollunder,  &c.) ; 

V.  The  apparent  loss  of  a  portion  of  am¬ 
monia,  and  the  production  of  other  elements 
in  its  place,  in  some  peculiar  and  inconclusive 
experiments  (Ann.  Phil.)  ;  and, 

VI.  The  white  streak  or  deposit,  the  result 
of  the  electrolysis  of  moist  air  (The  Che¬ 
mist,  No.  XLVIIL). 

Passing  over  the  1st  particular,  which 
must  be  acknowledged  as  offering  strong 
hypothetical  evidence  (?)  of  the  compound 
nature  of  nitrogen*! T* will  merely  remark  on 
the  2nd  (that  which  must  be  familiar  to  every 
student  in  organic  chemistry),  that  it  is  a 
mere  assumption,  utterly  unsupported  by 
the  most  exact  experiments  and  researches 
performed  by  the  most  celebrated  physiolo¬ 
gical  chemists  of  the  day  (Dumas,  Liebig, 
Roussingault,  Magendie,  &c.,  &c.).  It  has 
bee  a  amply  proved  that  the  quantity  of  food 
(grass)  consumed  by  a  cow  in  a  day  (as  an 
instance)  contains  a  superabundance  of  nitro¬ 
gen  above  the  wants  of  the  animal ;  that  no 
small  portion  is  discharged  with  the  excre¬ 
ments  (Roussingault)  ;  and  that  articles  of 
food  wholly  or  nearly  destitute  of  nitrogen 
(sugar,  starch,  fat,  &c.,&c.)  are  insufficient  to 
maintain  life  (Magendie,  &c.).  To  enlarge  on 
this  point  is  quite  unnecessary,  as  any  old 
lady  who  may  be  wilfully  incredulous  on  the 
matter  may  easily  remove  her  scepticism,  by 
feeding  her  favorite  lap-dog  or  pet  tortoise  on 
arjsmpg,  or  some  other  non-nitroge  nous 


substance,  or  mere  element  of  respiration 
(Liebig).^ 

III.  The  presumptive  argument  in  favor 
of  nitrogen  being  a  compound  of  a  metal 
united  to  oxygen,  afforded  by  the  phenomena 
attending  the  formation  of  the  ammoniacal 
amalgam  and  the  double  hydruret  of  mercury 
and  potassium,  though  warmly  advocated  by 
Davy  and  Berzelius,  has  unfortunately  for 
its  supporters  but  little  weight,  from  the 
impossibility  of  procuring  the  hypothetical 
metal  in  a  separate  state,  by  the  most  re¬ 
fined  chemical  processes.  The  influence  of 
the  galvanic  battery  is  no  sooner  withdrawal 
from  the  one,  than  its  complete  decomposi¬ 
tion  ensues,  producing  pure  mercury,  am¬ 
monia,  and  hydrogen,  while  the  other  is  so 
slightly  permanent  that  the  least  agitation  is 
fatal  to  its  existence.  These  hydrurets  have 
been  minutely  studied  by  several  eminent 
chemists  (Davy,  Berzelius,  Gay-Lussac, 
Thenard,  &c.),  from  whose  researches  it 
appears  that  to  one  part  each  by  weight  of 
ammonia  and  hydrogen,  there  is  combined 
1800  of  mercury — a  quantity  so  large  as  to 
render  the  opposition  of  a  second  metal 
extremely  dubious,  and  quite  unnecessary  to 
account  for  their  metallic  appearance.  “  The 
examination  of  the  ammoniacal  amalgam 
affords  no  proof  of  the  compound  nature 
of  nitrogen”  (Liebig). 

T he  apparent  production  of  ammonia  and  cy¬ 
anogen  from  some  non-nitrogenous  substances 
and  mixtures,  under  peculiar  treatment,  has 
been  known  for  some  time,  but  the  question 
as  to  the  source  of  the  nitrogen,  admits  of 
easy  solution.  M.  Hollunder  (some  years 
ago)  described  the  abundant  production  of 
ammonia  from  a  mixture  of  iiver  of  sulphur 
(crude  sulphuret  of  potassium),  and  iron 
filings,  strongly  heated  in  a  crucible,  and 
sprinkled  with  water  while  still  hot.  There 
were  present  in  the  mixture,  hydrogen,  oxy¬ 
gen,  sulphur,  potassium,  and  probably  a 
little  carbon  combined  with  the  iron.  Mr. 
Reuben  Phillips  has  repeated  this  experiment 
under  different  forms,  varying,  however,  the 
source  of  the  alkali,  from  which  it  appears, 
that  the  iron  and  alkali  (soda  or  potassa,) 
are  essential  to  success.  The  latter  gentle¬ 
man,  by  an  after-process,  tests  for  the  nitro¬ 
gen  under  the  form  of  a  cyanide. 

I  have  repeated  these  experiments  under 
every  form  that  suggested  itself ;  the  results 
coincided  withthose  of  Mr.  Phillips,  when  I 
pursued  his  mode  of  operating,  but  when  the 
air  was  excluded ,  the  articles  perfectly  free 

B  2 


4 


CHEMISTRY. 


from  nitrogen  (as  proved  by  previous  testing), 
and  no  air  from  the  lungs  blown  through  the 
solution,  which  I  made  in  a  stoppered  vessel 
with  perfectly  pure  water,  no  nitrogen  could 
be  detected  in  most  eases,  and  in  the  excep¬ 
tions,  only  a  truce ,  by  the  most  delicate  pro¬ 
cesses.  The  latter  may  be  easily  accounted 
for,  when  it  is  recollected  that  sand,  pow¬ 
dered  glass,  pure  sugar,  &e.,  by  merely 
being  slightly  handled,  will  yield  am¬ 
monia  and  tinge  turmeric  paper,  by  Fara¬ 
day’s  test  (“  Journal  of  Science,’ '  XIX.  17). 
The  same  may  also  be  proved  by  the  new 
and  very  delicate  tests  lately  published.  The 
detail  of  these  experiments  would  be  a  mere 
repetition  of  what  has  only  lately  appeared  in 
print.  (See  The  Chemist,  No.  XLVII. 
and  XLVIII.) 

Prompted  by  the  opinions  of  Davy  and 
Berzelius,  concerning  the  compound  nature 
of  nitrogen,  and  the  remarks  of  a  celebrated 
Scotch  chemist  on  the  discovery  of  M. 
Hollunder,  I  was  induced  to  pay  considerable 
attention  to  this  class  of  experiments,  and 
from  the  apparent  success  which  attended 
them,  I  feel  convinced  that  any  operator, 
unless  he  has  recourse  to  the  most  rigid 
analyses,  and  exercises  the  utmost  vigilance, 
may  easily  become  self-convinced  of  the 
actual  production  of  nitrogen  from  the  ma¬ 
terials  employed.  I  procured  it  in  nume¬ 
rous  cases,  from  hydrocarbonaceous  sub¬ 
stances  (sugar,  starch,  gum,  ike..),  many  of 
the  salts  of  the  organic  acids,  and,  in  fact,  in 
most  cases  where  hydrocarbon  was  presented 
to  the  action  of  heat,  with  pure  potassa  or 
potassium. 

On  the  publication  of  the  production  of 
ammonia  from  the  combustion  of  sugar 
(Microscopical  Transactions),  I  repeated 
the  experiment.  I  found  that  sugar  (and 
other  articles),  burnt  tinder  a  piece  of  glass 
moistened  with  hydrochloric  acid  (Reid’s 
process),  gave  minute  crystals  of  hydrochlo¬ 
rate  of  ammonia,  easily  visible  by  the  use  of 
a  microscope  of  low  power.  The  natural 
inference  at  the  moment  was,  that  nitrogen 
might  be  a  compound  of  carbon  and  hydro¬ 
gen,  instead  of  an  oxycarbon,  as  suggested 
by  Mr.  Phillips,  ora  metallic  oxide,  as  hinted 
by  Davy  and  Berzelius.  Afterwards,  how¬ 
ever,  1  found  that  it  was  necessary  to  per¬ 
form  the  experiment  in  the  open  air  (or  at 
least  where  its  elements  were  present),  to 
succeed,  which  at  once  satisfied  me  of  the 
source  of  the  nitrogen.  I  shortly  afterwards 
found  that  Faraday  had  previously  shewn 
the  same  to  be  the  case,  in  his  usual. accurate, 
elpgant,  and  decisive  manner.  The  produc¬ 
tion  of  ferro-cyanide  of  potassium,  by  heat¬ 
ing  together  the  iron,  alkali,  and  some  cheap 
hydrocarbon,  exposed  to  a  current  of  atmos¬ 
pheric  air,  has  now  long  been  known  and 


successfully  employed  in  chemical  manufac¬ 
ture  (Prussian  blue).  The  source  of  the 
nitrogen  is  here  evident. 

As  an  illustration  of  the  difficulty  attend¬ 
ing  researches  on  nitrogen,  may  be  men¬ 
tioned  the  error  of  a  celebrated  continental 
chemist  (lleiset)  who  lately  made  an  attack 
on  the  excellent  mode  of  testing  (Varrentrnpp 
and  Will’s)  by  the  formation  of  the  double 
chloride  of  platinum  and  ammonium.  The 
lecturer  on  chemistry  at  Charing  Cross 
Hospital  (Mr.  Jones)  read  a  paper  before  a 
late  meeting  of  the  Chemical  Society  (at 
which  were  present  both  Professors  Brande 
and  Graham),  showing,  that  instead  of  10 
to  1*5  per  cent,  of  nitrogen  being  yielded  by 
this  test  from  the  analysis  of  sugar,  he  found 
;  'rom  t  heav  erage  of  three  ex  per  i  ra  e  nts  o  n  ly  0  ■  0  G 
percent.,  a  quantity  attributable  to  impurity. 

“  Tartaric  acid  and  charcoal  made  from 
white  sugar  gave  similar  results  ;  the  am¬ 
monia  amounting  to  a  mere  trace,  doubtless 
owing  to  foreign  admixture.  Hence  it  is 
inferred  that  the  materials  used  by  M. 
Reiset  were  impure,”  or  that  the  process 
was  conducted  with  insufficient  care. 

The  objector  to  this  process  found  that 
when  the  tube  in  which,  the  substance  was 
burnt  was  filled  with  hydrogen,  instead  of 
air,  the  production  of  ammonia  was  con¬ 
siderably  lessened. 

Y.  When  dry  lime  and  hydrochlorate  of 
ammonia  are  heated  together  in  a  tube,  con¬ 
nected  with  a  Woolfe’s  apparatus,  a  portion 
of  the  ammonia  has  been  said  to  be  lost,  or 
annihilated,  while  nothing  to  supply  its 
place  was  obtained  but  water.  “  Of  the 
tightness  of  the  apparatus  I  am  well  as¬ 
sured.  Indeed,  1  have  performed  the 
experiment  with  a  continuous  glass-tube, 
sealed  and  bent  down  at  one  end  like  a 
retort,  while  the  other  end  was  drawn  out 
into  a  small  tube,  which  passed  under  a  jar 
on  the  mercurial  pneumatic  shelf.  The  sal 
ammoniac  recovered,  did  not  exceed  three- 
fourths  of  that  originally  employed.” — Ann. 
Philosophy  Sept.,  1817. 

It  appears  singular  that  2G  years  should 
have  passed  since  the  above  announcement, 
without  its  having  attracted  that  considera¬ 
tion  among  the  learned  which  its  import¬ 
ance  (if  clearly  established)  would  deserve. 
I  have  carefully  repeated  the  experiment 
several  times,  without  perceiving  auy  loss  of 
nitrogen  that  might  not  be  reasonably  ac¬ 
counted  for.  The  theoretical  opinions  that 
were  'current  with  combinations  of  ammo¬ 
nia,  at  the  time  the  original, experiment  was 
made,  may  have  biassed,  in  some  measure, 
the  calculation  of  the  quantity  of  ammonia 
regenerated,  as  well  as  the  mode  followed  to 
recover  it,  in  the  state  in  which  it  was  first 
employed. 
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VI.  I  have  often  tried  the  experiments 
detailed  by  Mr.  Phillips  (see  The  Chemist, 
No.  XLVI11.),  both  with  a  battery  and 
Leyden  jar,  with  like  results,  when  the  air 
was  moist,  as  it  must  naturally  be  when  in 
contact  with  water  or  aqueous  solutions, 
but  have  failed  in  every  case  when  the  air 
was  rendered  perlectly  dry  by  passing  over 
powdered  chloride  of  calcium.  I  concluded 
that  the  trace  of  white  matter  produced  was 
a  salt  of  ammonia,  probably  a  carbonate,  or 
a  mixture  of  carbonate  and  nitrate,  formed 
by  the  mutual  decomposition  and  re-union 
of  the  elements  of  water  and  the  atmos¬ 
phere,  but  from  being  unable  to  procure 
more  than  a  trace,  quite  insufficient  to  test, 
this  was  necessarily  mere  supposition.  My 
conjecture  has  since,  however,  been  con¬ 
firmed  on  a  grand  scale,  by  means  of  the 
most  powerful  electrical  machine  in  the 
world  (the  hydro-electric),  from  which  it 
appears,  that  electrical  discharges  made  in 
damp  air,  decompose  aqueous  vapours,  the 
hydrogen  of  which  unites  with  a  portion  of 
the  air  to  form  ammonia  and  water,  while 
the  oxygen  unites  with  another  portion  to 
form  nitric  acid ;  which  two  products  of 
electrolyses  combine  at  the  instant  of  their 
separate  formation,  by  mere  chemical  affi¬ 
nity.  If  Mr.  Phillips  will  persevere,  no 
doubt  he  will  he  able  to  satisfy  himself 
that  the  white  matter  alluded  to  by  him  is 
nitrate  of  ammonia  (nitrate  of  oxide  of  am¬ 
monium). 

If  nitrogen  were  isomeric  with  carbonic 
oxide,  as  suggested  in  No.  XLVIII.  of  The 
Chemist,  how  comes  it  that  the  most  pow¬ 
erful  deoxidising  substances,  under  the  most 
favorable  circumstances,  do  not  separate  its 
oxygen  ?  Sir  H.  Davy  volatilised  potas¬ 
sium,  in  an  atmosphere  of  nitrogen,  over 
mercury,  and  in  this  state,  passed  the  vol¬ 
taic  flame  of  2,000  double  plates  through 
the  vapor  without  success.  Other  eminent 
chemists  have  also  applied  every  method 
which  ingenuity  and  the  most  improved 
state  of  analytical  research  can  suggest,  with 
like  results.  If,  then,  it  has  resisted  the 
skill  of  a  Davy,  and  the  decomposing  in¬ 
fluence  of  the  battery  of  the  Royal  Institu¬ 
tion,  assisted  by  the  highly  combustible 
metal,  potassium,  is  it  reasonable  to  sup¬ 
pose  (unless  clearly  proved  by  experiment) 
that  the  common  electrical  machine  (possess¬ 
ing,  at  least,  but  feeble  power),  or  any  other 
minor  attempt,  without  being  based  on  some 
principle  or  plan  of  research  which  has 
hitherto  escaped  the  savans  of  science,  will 
(even  though  it  be  a  compound)  disturb 
those  powerful  affinities  which  have  so  long 
bound  its  elements  together  ?  If  it  were 
so  easily  produced  by  crudely  heating  cer¬ 
tain  mixtures  of  carbon,  metals,  or  alkalis, 


as  has  been  asserted,  why  has  its  nature  so 
long  remained  a  mystery  ?  Why  does  not 
analysis  succeed  as  well  (?)  as  synthesis  ? 
If  it  be  isomeric  with  carbonic  oxide,  why 
is  it  not  combustible  ?  Why  is  its  nature  so 
perfectly  opposed  to  every  known  combina¬ 
tion  of  either  the  one  element  or  the  other  ? 
It  is  no  easy  problem  in  chemistry  to 
combine ,  and,  at  the  same  time,  to  defy 
resolution. 

The  remarks  of  a  celebrated  foreign  che¬ 
mist  (Liebig,  “Familiar  Letters,”  55.)  on 
the  cases  of  isomerism,  said,  by  Dr.  Brown,  of 
Edinburgh,  to  have  been  recently  discovered 
(by  himself),  apply  to  many  experimentalists 
and  manufacturers  of  nitrogen.  ‘  ‘  He  (Dr.  B.) 
thought  he  had  converted  iron  into  rhodium, 
and  carbon,  or  paracyanogen  into  silicon.  His 
paper  on  the  subject  was  published  in  the 
Transactions  of  the  Royal  Society  of  Edin¬ 
burgh,  and  contained  internal  evidence,  with¬ 
out  a  repetition  of  bis  experiments  rth  at  he  was 
totally  unacquainted  with  the  principles  of  che¬ 
mical  analysis.  But  his  experiments  have  been 
carefully  repeated  by  qualified  persons,  and 
they  have  completely  proved  his  ignorance  ; 
his  rhodium  is  iron,  and  his  silicon  an  im¬ 
pure,  incombustible  coal.” 

Without,  however,  wishing  to  reflect  upon 
the  exertions  of  any  laborer  in  the  field  of 
science,  it  must  certainly  be  acknowledged, 
from  the  experiments  already  published,  that 
it  is  rather  hasty  to  speak  of  nitrogen  as  a 
compound  of  oxygen  and  carbon,  and  still 
more  premature  and  imprudent  to  enter  into 
any  theoretical  speculations  respecting  the 
atmosphere  ultimately  becoming  the  great 
storehouse  of  fuel  (carbon)  for  the  world. 
Liebig  has  already  shown  the  atmosphere  to 
be  a  never-failing  source  of  carbon  as  the 
food  of  plants,  in  its  carbonic  acid,  but  never 
dreamt  of  carbon  in  its  nitrogen  :  would  it 
not  be  a  less  Utopian  scheme  to  deoxidize 
the  atmospheric  charcoal  than  to  procure  it 
from  the  nitrogen  ?  The  suggested  source 
of  the  ferrocyanides  (see  The  Chemist, 
No.  XLVII.),  as  I  have  before  mentioned, 
has  been  long  adopted  with  success. 

Conclusion. — From  a  careful  review  of  the 
various  experiments  on  nitrogen,  from  the 
time  of  its  discovery  by  Rutherford,  of 
Edinburgh,  in  1772,  until  the  present  day, 
there  does  not  appear  any  reason  to  believe 
that  it  has  been  decomposed  or  can  be  pro¬ 
duced,  by  any  known  process,  from  elements 
or  substances,  not  already  known  to  contain 
it.  The  strongest  arguments  in  favor  of  its 
compound  nature,  are  doubtless  derived  from 
its  slight  tendency  to  combination,  the  nega¬ 
tive  or  rather  neutral  character  which  it 
appears  to  possess,  and  the  ignorance  which 
exists  as  to  its  uses  in  the  economy  of  the 
world.  These  facts,  supported  by  the 
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opinions  of  some  of  the  most  celebrated 
chemical  philosophers,  both  ot  the  present 
and  pa.it  day,  induce  the  hope  that  it  will 
ultimately  be  proved  to  be  decomposable. 


ON  T11E  CAPACITY  OF  SATURA¬ 
TION  OF  CHEMICAL  BODIES 
GENERALLY. 

BY  S.  E.  PHILLIPS. 

The  confusion  resulting  from  the  misappre¬ 
hension  of  hydrogen  in  its  electro-position 
and  consequent  reactions,  is  most  flagrantly 
seen  in  the  modern  notions  of  that  pro¬ 
perty  which  is  vaguely  denominated  the 
“capacity  of  saturation. ”  In  part  III., 
No.  1,  of  “Turner’s  Elements”  (recent 
edition  by  Liebig  and  Gregory),  sulphurous 
acid,  SO2,  is  supposed  to  combine  w  ith  oxy¬ 
gen,  chlorine,  sulphur,  and  other  substances, 
without  any  change  in  its  capacity  of  sa¬ 
turation  !  .J  and  that  we  may  not  be  sup¬ 
posed  to  have  misunderstood  the  authors,  it 
is  further  added,  “  on  this  property,  there¬ 
fore,  these,  substances  can  have  exercised  no 
influence"  !  !  !  Verily,  this  would  seem  too 
ridiculous  for"  a  moment’s  refutation  !  !  the 
merest  tyro  in  chemistry  must  be  aware  that 
the  capacity  of  saturation  of  sulphurous 
acid,  or  “  its  capacity  to  neutralise  a  base,” 
is  greatly  augmented  by  its  union  with 
oxygen  as  in  sulphuric  acid  ;  it  is  true  the 
said  acid  may  be  made  to  unite  with  KO  and 
other  bases,  and  thus  portray  itself  as  an 
ide,  but  its  decomposition  is  instantly  effected 
by  sulphuric  and  other  more  definite  acids, 
whose  definiteness — taking  the  case  of  sul¬ 
phuric  acid — consists  in  this  only,  that  its 
primary  or  t.uic  combining  energy  is  further 
exhausted,  or  better  reduced  to  the  idic* 
standard,  while  its  idic  energy  is  more  ne¬ 
gatively  exalted  by  an  additional  O  in  its  con¬ 
stitution.  But  there  is  not  a  greater  dif- 

*  The  brevity  of  these  remarks  implies  a 
previous  exposition  of  this  subject  more  at 
length  ;  in  reference  to  which  we  may  briefly 
state  that  the  terms  inic,  idic,  and  saltic 
refer  to  simple  binary  and  quaternary  bodies. 
The  word  simple  being  rejected  in  obedience 
to  the  advanced  state  of  the  science,  since 
bodies  are  now  known  possessing  the  same 
kind  of  properties  and  reactions  though  of 
a  compound  nature — as  cyanogen,  ethule, 
methule,  Ac.,  &c.  Inic  is  derived  from  the 
terminal  of  chlorine,  bromine,  iodine,  Ac., 
and  applies  to  all  bodies  possessing  kindred 
properties  and  reactions  with  such ;  two  of 
these  unite  to  form  an  ide,  a  term  by  no 
means  confined  to  binary  compounds,  but 
comprehending  all  whose  constitution  and 
properties  are  analogous  to  oxides,  as  chlo¬ 
rides,  sulphides,  cyanides,  lx c.  ;  two  such 
bodies  unite  to  form  a  salt.] 


ferecce  between  the  simple  or  inic  bodies 
SO  and  SO-,  than  there  is  between  SO-  and 
SO;t.  The  intermediate  binoxide,  though 
sometimes  found  di  doubling  with  weak  idic 
functions,  is  generally  and  most  naturally 
inic,  and  uniting  with  simples;  but  sul¬ 
phuric  acid,  SOa  is  definitely  idic,  always  de¬ 
doubling  with  ides,  and  therefore  its  capacity 
of  saturation  and  other  properties*  and  re¬ 
actions  are  as  widely  different  as  its  com¬ 
position  varies  from  tlmt  of  SO3. 

But,  perhaps,  it  will  be  replied,  we  have 
mistaken  the  authors  referred  to,  and  use 
the  phrase  in  a  different  sense  to  that  alluded 
to;  we  confess  to  have  found  it  very  diffi¬ 
cult  to  understand  the  views  of  Liebig  and 
Beizelius  on  what  they  term  the  “  capacity 
of  saturation,”  unless  they  mean  to  denote 
by  it  that  capacity  or  power  by  which  one 
body  saturates  or  neutralises  another,  a  de¬ 
finition,  however,  that  would  ill  harmonise 
with  the  above  remarks  of  Liebig.  But  let 
these  eminent  authors  speak  for  themselves  ; 
and  first,  from  Berzelius’s  great  work,  Treatise 
on  Chemistry ,  1  have,  by  the  kindness  of  a 
friend,  been  favored  with  the  follow  ing  trans¬ 
lation  : — 

“  When  acids  form  salts  with  salifiable 
bases,  they  always  combine  with  a  deter¬ 
minate  quantity  of  base  ;  and  that  quantity 
constantly  depends  on  that  of  the  oxygen 
contained  in  the  base.  Thus,  for  exam  pile, 
when  sulphurous  acid  is  saturated  by  many 
different,  bases,  a  given  weight  of  acid  com¬ 
bines  with  a  quantity  of  ti.cse  bases,  which 
varies  in  each,  but  where  the  contained 
quantity  of  oxygen  is  the  same  for  all.  In 
order  to  express  in  a  general  manner  the 
quantity  of  base  which  saturates  an  acid,  we 
choose  that  quantity  of  oxygen  which  is 
found  in  the  different  bases  by  which  100 
parts  by  weight  of  this  acid  are  saturated, 
and  we  call  this  number  the  ‘  capacity  of 
saturation’  of  the  acid.”  Examples  are 
then  enumerated  by  which  nitric  acid  is 
1 4 •  7 5  and  sulphuric  acid,  19  96,  Ac.,  Ac. 

Now,  granting  for  a  moment  that  when 
a  given  weight  of  acid  (sulphuric,  for  in¬ 
stance)  is  saturated  with  different  bases,  the 
contained  quantity  of  oxygen  in  the  different 
bases  “is  the  same  for  all then  on  this  basis 
follows  a  plan  whereby  “  the  capacity,”  Ac., 
“  may  be  expressed  in  a  general  manner.” 

In  further  illustration  of  this  plan,  and 
previous  to  an  examination  of  its  basis,  I 
subjoin  the  following  connected  facts  and 
inferences: — 

J.  100  parts  sulphuric  acid,  whose  atomi  c 
weight  is  40,  must  therefore  contain  about 
21  equivalents  of  acids,  and  then  fore  neu- 
trulbc2.)  of  base  (as  of  KO,  potassa),  whi 
contains  19*9G  parts  of  oxygen,  or  abou 
equivalents. 
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Again,  100  parts  of  sulphurous  acid,  whose 
atomic  weight  is  32,  must  contain  more 
than  three  equivalents':  of  acid,|  and  must 
therefore  saturate  more  than  three  equivalents 
of  base,  as  of  KO,  which  contains  about 
26  parts  of  oxygen,  or  more  than  three 
equivalents. 

In  other  words,  19  expresses  in  a 
general  manner  the  capacity  of  satura¬ 
tion  of  sulphuric  acid,  and  26  that  of  sul¬ 
phurous  acid  ;  therefore  the  weaker  acid 
possesses  the  greatest  capacity  of  satura¬ 
tion  !  !  !  ! 

II.  100  parts  sulphuric  acid,  &c,,  & c. 
(See  No.  I.) 

Again,  100  parts  of  columbic  acid,  whose 
atomic  weight  is  209,  must  contain  about 
one-half  an  equivalent,  and  must  therefore 
neutralise  (according  to  the  above,  though 
not  according  to  fact)  about  one-half  an 
equivalent  of  base,  which  contains  four  parts, 
or  one -half  an  equivalent  of  oxygen. 

In  other  words,  sulphuric  acid  is  19,  while 
columbic  acid  is  only  4  ;  therefore  the 
weaker  acid  possesses  the  least  capacity  of 
saturation  !  !  ! ! 

If  it  be  deemed  desirable  to  perplex  by 
these  merely  numerical  equations,  is  a 
question  I  leave  others  to  decide  ;  meanwhile 
I  must  reprobate  the  use  of  a  term  or 
phrase  in  reference  to  them,  which  naturally 
leads  the  mind  to  think  of  chemical  as¬ 
sociated  with  numerical  relations  !  !  But, 
according  to  the  above,  the  “  capacity/’ 
&c.,  is  determined  wholly  and  solely  by  the 
atomic  weight  of  any  compound,  an  element 
which  probably  does  not  in  the  least  affect 
the  phenomena  in  question.  Is  it  not  well 
known  that  the  above  acids  have  very  dif¬ 
ferent  powers  of  saturation,  and  differences 
to  which  the  above  numbers  make  no  ap¬ 
proximation  whatever  ? 

Such  difficulty  and  confusion  would  never 
have  crept  into  the  modern  development  of 
a  science,  whose  simplicity  is  so  vast  as 
to  amount  almost  to  sublimity,  were  it  not  for 
the  fact  that  this  simplicity  is  as  yet  very  little 
understood  and  appreciated  .;  hence  we  find 
Professor  Graham  contending  that  the  no¬ 
menclature  of  the  science  must  not  be  con¬ 
structed  with  reference  to  the  popular  com¬ 
prehension  of  the  many,  but  must  be 
necessarily  confined  to  the  learned  and 
initiated  few  ! !  ! 

This  confusion  will  be  more  evident  as  we 
examine  the  foundation  of  this  indefinite 
superstructure,  “  when  acids  form  salts”  as 
before.  This  is  altogether  untrue,  but  more 
particularly  in  two  respects.  1st.  If  it  is 
not  true  of  the  numerous  salts  having  other 
than  protinic  bases,  as  the  hi  and  sesqui- 
ides,  &c.,  and  these  are  by  no  means  neces¬ 
sarily  bisulphates  and  tersulphates  in  their 


most  neutral  forms,  though,  it  must  be  ad¬ 
mitted,  from  their  high  position  in  the  idic 
series,  and  consequent  approximation  to  the 
acids,  that  they  are  more  disposed  towards 
the  polyidic  than  the  protidic  type  of  saltic 
constitutions. 

The  sulphate  of  alumina  would  give  60 
instead  of  19.  I  have,  in  another  paper, 
more  fully  treated  of  the  molecular  laws  affect¬ 
ing  these  more  compound  salts,  as  also  of  the 
sesqui-ides  generally. 

2nd.  It  is  not  true  of  the  salts  with 
protinic  bases  with  two  or  three  exceptions. 
If  the  capacity  of  saturation  of  the  same  acid 
for  different  bases  were  of  the  same  kind  or 
character,  then  might  it  be  true  of  all  the 
salts  with  protinic  bases,  as  KO,  NaO, 
KS,  NaCl,  &c.,  &c.  ;  but  what  is  the  fact  ? 
Does  sulphuric  acid  evince  the  same  capa¬ 
city  of  saturation  when  uniting  with  one 
equivalent  of  writer  HO  as  it  does  when 
neutralised  with  one  equivalent  of  potassa 
KO ;  the  latter  being  so  energetically  posi¬ 
tive,  while  the  former  constitutes  the  ox- 
hydric  acid  of  the  oxhydrates  ?  !  !  ! 

The  supposition  is  too  trifling  to  be  en¬ 
tertained  for  a  moment !  We  know  that  in 
one  case  the  saturating  power  is  neutralised, 
and  in  the  other  it  is  not  half  saturated  ; 
hence,  while  the  sulphate  of  potassa  in  its 
most  neutral  form  is  monobasic  KO  +  SO3, 
so  also  the  most  neutral  form  of  the  sul¬ 
phate  of  water  is  HO,  HO,  HO,  HO,  Sfc., 
+  $03,  presenting  a  saltic  type  proportionally 
more  polyidic  than  that  of  the  soda  and  lime 
sulphates,  in  the  same  ratio  that  it  is  higher 
in  the  series  and  more  negative  than  those 
basic  oxides.  The  phraseology  of  Berzelius 
would  seem  destructive  of  his  own  hy¬ 
pothesis;  for  instance — “The  quantity  of 
base  necessary  to  produce  with  10q  parts  of 
sulphuric  acid  &  perfectly  saturated  or  neutral 
compound ,”  & c. 

The  Berzelian  law  may  be  true  in  one  or 
two  cases  of  the  sulphate  class,  but  to  the 
hundreds  it  can  have  no  possible  application; 
for  ascending  the  idic  series  from  the  potas¬ 
sium  and  sodium  oxides  in  proportion  as  the 
negative  or  acid  oxide  is  approximated  do 
1 2,  2,  and  more  equivalents  of  base  be¬ 
come  necessary  to  the  production  of  a  “  per¬ 
fectly  saturated  or  neutral  compound.” 

Another  proof  of  how  little  is  understood 
of  this  subject  is  presented  in  Professor 
Graham’s  arrangement  of  mono,  bi,  and  tri- 
basic  salts.  That  study  of  relative  pheno¬ 
mena  which  involves  definite  lines  of  de¬ 
marcation  should  always  be  suspected ;  in 
reference  to  the  1st  division,  the  Professor 
adds,  “  The  great  proportion  of  acids,  such 
as  sulphuric,  nitric,  &c.,  &e.,  neutralise  but 
one  atom  of  base,  and  form  therefore  mono¬ 
basic  salts.”  It  would  be  very  easy  to  find 
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a  tribasic  salt  of  potassa  where  the  acid  and 
compound  base  would  possess  a  capacity  of 
saturation  very  similar  to  that  of  a  tribasic 
sulphate  of  copper,  or  one  of  Graham’s  tri- 
basie  salts.  Why  should  one  he  called  mono- 
ha;  ic  and  the  other  tribasic  ?  Why  should  one 
have  the  benefit  of  the  substitutional  hypo¬ 
thesis  and  the  other  be  denied  it?  The 
same  laws  of  simplicity  and  universality 
alike  govern  the  constitution  and  reactions 
ojf  both  and  all  dedoublements,  and  2K  can 
be  replaced  “  without  affecting  the  structure 
of  the  compound”  in  precisely  the  same 
manner  as  2H,  2Cu,  or  any  other  basic 
ines  to  which  the  substitutional  hypothesis 
would  confine  the  privilege. 

(This  part  of  the  subject  is  treated  more 
fully  in  a  paper  devoted  to  the  constitution 
of  salts.) 

In  lieu  of  all  this  contradiction  and  com¬ 
plexity  we  substitute  no  new  hypothesis,  but 
simply  attempt  to  prove  the  adequacy  of 
established  electro  chemical  principles  to  ex¬ 
plain  all  the  phenomena  of  saturation  with  its 
kindred  philosophy  of  types  and  substitutions. 

1  do  not  seek  to  express  in  a  general 
way  that  which  is  inexpressible,  since  it 
varies  in  every  possible  case.  The  quantity 
of  base  which  saturates  100  parts  of  any 
acid  may  be  ascertained  by  the  atomic  weight ; 
&c. ;  but  what  purpose  is  to  be  gained  by 
this  perplexing  admixture  of  real  with  fancied 
numbers  or  relations  1  am  at  a  loss  to  con¬ 
ceive. 

The  whole  philosophy  of  saturation  in¬ 
volves  a  law  of  the  easiest  expression,  and 
the  most  universal  range  of  application  ;  it  is 
not  confined  to  a  portion  of  salts,  but  fully 
embraces  them  all,  whether  of  oxy,  chloro, 
sulpho,  or  cyano-acids;  nay,  further,  it  ex¬ 
tends  with  equal  force  and  beauty  through¬ 
out  all  bodies  'whatsoever  of  chemical  con¬ 
stitution,  whether  of  inic ,  idic,  or  saltic 
types. 

I.  That  the  most  remote  bodies  in  the 
series  to  which  they  belong  unite  with  the 
greatest  force,  involving  the  most  perfect 
saturat:on  which  is  indicated  by  the  simplest 
types. 

II.  That  iu  proportion  as  bodies  approxi¬ 
mate  in  the  scries  to  which  they  belong  so  do 
they  unite  with  less  force,  involving  a  more 
imperfect  saturation,  which  is  indicated  by 
the  most  compound  types,  and  as  this 
proximity  still  further  approaches  identity  of 
electro-position,  so  do  the  bodies  lose  all 
“  capacity  of  saturation”  whatever,  uniting, 
not  in  ratios  of  1  to  1,1  to  2,  3,  4,  5,  &c., 
&c.,  but  mixing  indefinitely  in  all  propor¬ 
tions,  without  any  change  of  general  proper¬ 
ties. 

This  oxygen  may  be  traced  from  its  pro - 
tinic  potassium  oxide  KO,  or  point  of 


greatest  saturation  progressively  up  the  inic 
series,  through  its  bi,  sesqui,  ter,  quatro, 
quinto  and  septinic  functions  to  its  point  of 
greatest  proximity  and  indefiniteness,  where 
oxygen  and  chlorine  may  be  often  recog¬ 
nised  in  certain  very  poly  inic  bodies  as  mixing 
in  different  proportions,  and  each  promiscu¬ 
ously  performing  its  functions. 

Thus  a  given  ide  may  be  traced  from  its 
monobasic  salt  of  KO  or  KS,  &e.,  &c.,  or 
point  of  most  perfect  saturation  progressively 
up  the  idic  series  through  its  basic,  bi,  tri, 
and  polybasic,  or,  more  correctly  speaking, 
Through  its  bi,  sesqui,  ter,  quinto,  and  poly- 
idic  functions  to  its  point  of  greatest  proxi¬ 
mity  where  all  power  of  saturation  is  lost, 
and  llie  two  bodies  mix  together  as  isomor¬ 
phic  compounds  ;  not,  however,  because  any 
force  of  union  exists  ;  but  because,  from  their 
similar  electro-position  and  properties,  re¬ 
agents  act  similarly  on  both,  often  involving 
some  practical  difficulty  in  their  chemical 
separation. 

For  the  more  minute  study  of  these  two 
laws  in  the  minutiae  of  their  details,  and  with 
reference  to  the  theory  of  types  and  the  law 
of  substitutions,  1  must  refer  to  their,  de¬ 
velopment  elsewhere  (see  former  paper). 

The  enunciation  of  a  principle  of  great 
beauty  and  universality  is  all  that  concerns 
me  here,  and  how  far  I  have  succeeded 
others  must  determine. 

I  commenced  this  article  by  reference  to 
the  suppositions  involved  in  Liebig’s  re¬ 
marks  on  the  relative  capacity  of  saturation 
of  the  sulphurous  and  sulphuric  acids ;  to 
that  author  I  now  return. 

The  first  chapter  of  the  work  referred  to 
would  seem  modestly  to  promulgate  the 
daring  hypothesis  of  Dumas,  that  the  re¬ 
actions  and  other  properties  of  bodies  do  not 
depend  oil  their  own  essential  nature,  or 
their  electro-position,  so  much  as  on  the 
’molecular  place  they  occupy  in  a  compound. 

The  refutation  of  these  views  I  have  at¬ 
tempted  in  another  paper,  and  should  my 
estimate  therein  ’prove  correct,  the  recent 
attempts  to  “  explain  a  certain  class  of  phe¬ 
nomena  by  their  aid”  must  fail  completely  ; 
for  when  mineral  acids  unite  with  organic 
substances,  they  must  necessarily  manifest 
a  change  in  their  capacity  of  saturation,  the 
bodies  being  changed,  their  properties  must 
also  be  altered,  though  it  is  possible  this 
change  may  be  very  small. 

The  phenomena  of  these  compound  acids 
are  fully  explained  by  those  electro-princi¬ 
ples  of  which  this  paper  is,  professedly,  but 
a  partial  development. 

(To  be  continued.) 
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INVESTIGATIONS  CONCERNING 
THE  BILE.* 

BY  PROFESSOR  LIEBIG. 

The  liquor  secreted  in  the  gall-bladder  of 
animals,  aud  generally  known  under  the 
name  of  bile,  possesses  a  slightly  alkaline  re¬ 
action,  and  is  of  a  rather  thick  and  oily 
consistence ;  it  is  of  a  pure  golden  yellow, 
or  greenish  yellow  color,  which  becomes 
deeper  in  the  air  ;  it  mixes  with  water  in  all 
proportions,  aud  then  forms  a  liquid  which 
froths  like  soap  and  water  ;  it  has  a  very 
bitter  taste,  with  a  sweetish  and  very  tena¬ 
cious  after- taste.  Bile,  dried  in  the  sand- 
bath,  readily  dissolves  in  alcohol,  with  a  dirty, 
dark  green  color,  appearing  red  by  transmitted 
light,  and  then  leaves  a  very  nitrogenous  sub¬ 
stance,  which  swells  into  a  jelly  in  water 
(the  mucus  of  the  gall-bladder).  Bile  may 
be  obtained  perfectly  colorless  by  putting 
its  alcoholic  solution  in  digestion  with  animal 
charcoal ;  it  is  also  possible,  by  cautiously 
adding  to  it  baryta-water,  to  free  it  from  the 
coloring  matter  which  forms  an  insoluble 
compound  with  baryta  (Berzelius)  ;  it  con¬ 
tains  cholesterine,  which  is  easily  removed 
from  it  by  mixing  its  concentrated  alcoholic 
solution, — decolored  by  animal  charcoal, — 
with  twice  its  bulk  of  ether ;  the  bile,  which 
is  insoluble  in  ether,  separates  under  the 
form  of  a  thick  syrup  ;  the  cholesterine  re¬ 
mains  in  solution  with  the  ether,  and  crystal¬ 
lises,  by  evaporation,  in  bractere  as  white 
as  snow. 

Bile,  deprived  of  coloring  matter,  and 
freed  from  the  fatty  substance,  by  being 
several  times  treated  with  ether,  furnishes, 
by  desiccation,  a  solid  mass,  resembling 
gum-arabic,  susceptible  of  being  powdered, 
which  readily  redissolves,  without  residue,  in 
water,  and  in  anhydrous  alcohol  ;  if  its 
aqueous  solution  be  saturated  by  hydrate  of 
potassa,  it  separates  under  the  form  of  a 
thick  syrup,  of  the  consistence  of  turpentine. 
Acetic  and  oxalic  acids  produce  no  change 
in  the  aqueous  solution  ;  the  addition  of  a 
mineral  acitl,  on  the  contrary,  immediately, 
or  after  prolonged  contact,  causes  a  milky 
turbidness,  and  a  syrupy  liquid  is  separated 
from  it ;  part  of  the  mineral  acid  is  found 
combined  with  the  soda.  Acetate  of  lead 
and  nitrate  of  silver  precipitate  the  solution 


*  Annalen  dcr  Chemie  unci  Pharmacy . — 
For  two  important  memoirs  on  the  bile,  by 
Berzelius,  see  The  Chemist,  Vol.  I.,  page 
225,  and  Vol.  IV.  (Vol.  I.  New  Series), 
page  247. 


of  bile  purified  by  the  above  process.  A 
solution  of  purified  bile  is  completely  pre¬ 
cipitated  by  tribasic  acetate  of  lead,  and 
there  remains,  in  solution,  only  a  quantity 
of  organic  substance,  corresponding  to  that 
of  the  compound  of  lead,  which  is  slightly 
soluble.  An  excess  of  acetate  of  lead  re¬ 
dissolves  a  portion  of  the  precipitate  (Ender- 
lin,  J.  L.).  Neutral  acetate  of  lead  forms 
no  precipitate  in  an  alcoholic  solution  of 
pure  bile  ;  the  basic  acetate  produces,  on 
the  contrary,  a  plastic  precipitate,  which  is 
dissolved  by  the  addition  of  neutral  acetate 
of  lead. 

An  aqueous  solution  of  bile  is  immedi¬ 
ately  precipitated  by  neutral  acetate  of  lead, 
and  the  liquor  then  takes  an  acid  reaction. 
A  solution  of  bile,  to  which  acetic  acid  has 
been  added,  is  not  precipitated  by  acetate  of 
lead  ;  the  acid  set  at  liberty,  in  the  precipi¬ 
tation  of  bile  by  the  neutral  salt  of  lead, 
consequently  prevents  ulterior  precipitation 
by  the  same  salt.  If  the  acid  be  exactly 
neutralised  by  an  alkali,  the  neutral  salt 
produces  a  new  precipitate,  and  the  liquor 
again  becomes  acid ;  the  basic  acetate  of 
lead  forms,  for  the  same  reason,  a  new  pre¬ 
cipitate  in  the  solution  of  bile,  which  has 
already  been  precipitated  by  the  neutral 
salt.  When  an  aqueous  solution  of  bile  has 
been  precipitated  by  neutral  acetate  of 
lead,  and  when  basic  acetate  is  afterwards 
added  to  it,  a  great  part  of  the  bile  remains 
in  solution  in  the  excess  of  acetate  of  lead, 
and  can  no  longer  be  precipitated  by  the 
salts  of  lead.  The  matter  which  remains  in 
solution,  with  the  employment  of  f  he  neutral 
and  basic  acetate  of  lead,  has  been  regarded 
as  a  peculiar  substance,  and  has  been  de¬ 
scribed  under  the  names  of  biliary  sugar  and 
bilin,  by  Gmelin  and  Berzelius,  although  it 
is  nothing  more  than  pure  bile. 

Impure  bile  does  not  leave  carbonate  of 
soda  after  its  solution  in  alcohol ;  the  alka¬ 
line  reaction  must  not,  therefore,  be  attri¬ 
buted  to  this  salt.  Dissolved  in  alcohol  and 
dried  in  vacuo,  over  sulphuric  acid,  impure 
bile  leaves,  after  calcination,  a  white  or 
slightly  yellowish  residue,  powerfully  effer¬ 
vescing  with  the  acids,  chiefly  formed  of 
carbonate  of  soda  ;  it  contains,  moreover, 
traces  of  iron  (Enderlin),  phosphate  of  soda 
(Thenard,  Enderlin),  and  chloride  of  sodium. 
Moistened  with  sulphuric  acid  and  calcined, 
this  residue  represents  16 '5  per  cent,  of  the 
weight  of  bile  (Demargay).  Bile,  freed  from 
fatty  substances  and  coloring  matter  (by 
baryta),  gives,  after  calcination,  11*70  of 
ash,  formed  of  IT  16  carbonate  of  soda  (as 
well  as  sensible  quantities  of  potassa  (Ender¬ 
lin),  and  0*54  of  chloride  of  sodium  (Kemp). 
The  composition  of  bile,  freed  from  coloring 
matter  and  fatty  acids,  is  : — ■ 
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Kemp. 

Endcrlin. 

Theyer 

and  Schlosser. 

Carbon  . 

r 

58  46 

58-46 

59  9 

58-28 

58-00 

58-49 

59-48 

Hydrogen . 

8-30 

8-81 

8-9 

9-20 

8-09 

8-48 

8-47 

Nitrogen  . 

370 

4-21 

Oxygen . 

22-64 

25-76 

Soda . 

6-53 

653 

Chloride  of  sodium 

0-37 

0-54 

After  having  deducted  the  fixed  principles, 
we  obtain,  as  the  composition  of  the  body 
combined  with  soda  : — 


Carbon  .  03*7 

Hydrogen  .  8"9 

Nitrogen .  3"9 

Oxygen  .  23’5 


If  it  be  admitted  that  the  soda  remains  in 
the  state  of  neutral  carbonate,  after  com¬ 
bustion,  100  parts  of  pure  bile  contain  64  9 
of  carbon. 

From  the  foregoing  composition  of  bile, 
it  lesults  that  it  is  a  compound  of  soda  with 
a  nitrogenous  body,  which  there  is  every 
reason  to  rank  among  the  acids,  since  it 
possesses  the  property  of  neutralising  soda. 
The  smallest  quantity  of  acetic  acid  is  suffi¬ 
cient  to  dispel  the  feeble  alkaline  reaction 
which  bile  ordinarily  possesses  ;  in  many 
cases  its  reaction  is  not  alkaline.  The  fol¬ 
lowing  is  the  best  process  for  obtaining  the 
acid  of  the  bile,  which  we  designate  under 
the  name  of  bilic  acid. 

BILIC  ACID. 

Choleic  acid  of  Dema^ay  ;  bilifellic  acid 
of  Berzelius. 

Preparation.  —  One  part  of  effloresced 
oxalic  acid  is  dissolved,  with  heat,  in  an 
alcoholic  solution  of  eight  parts  of  dried 
purified  bile  ;  the  mixture  is  heated  to  ebul¬ 
lition  and  left,  to  settle  for  ten  or  twel.e 
hours.  There  is  immediately  separated,  by 
the  solution  of  the  oxalic  acid,  a  white  pappy 
mass  of  oxalate  of  soda  in  fine  crystals, 
whose  quantity  increases  by  cooling;  as  soon 
as  no  more  crystals  are  deposited,  the  liquor 
is  filtered,  diluted  with  a  little  water,  and 
put  in  digestion  w:ith  carbonate  of  lead,  until 
every  indication  of  the  presence  of  oxalic 
acid  has  disappeared  ;  the  lead  is  then  re¬ 
moved  by  a  little  sulphuretted  hydrogen, 
and  it  is  then  evaporated  to  dryness  in  the 
sand-bath.  The  same  body  is  obtained  by 
dissolving  bile  in  anhydrous  alcohol,  and 
saturating  the  liquor  (avoiding  all  elevation 
of  temperature)  with  dry  hydrochloric  acid 
gas.  All  the  soda  of  the  bile  may  be  con¬ 
sidered  completely  separated,  when  no  more 
crystalline  precipitate  is  formed  by  the  mix¬ 
ture  with  ether.  After  the  separation  of 
chloride  of  sodium,  the  grejter  part  of  the 
hydrochloric  acid  is  driven  off  by  evapora¬ 


tion  in  the  sand-bath;  a  little  water  is  added; 
two  layers  are  then  formed — an  aqueous 
layer,  rendered  very  acid  by  hydrochloric 
acid,  and  a  soft,  resinoid  deposit  of  bilic 
acid,  which  is  insoluble  in  the  dilute  mineral 
acid.  This  deposit  is  dissolved  in  alcohol, 
and  oxide  of  lead  in  fine  powder  is  gradually 
added  to  the  solution,  until  the  liquor  pre¬ 
sents  a  slight  quantity  of  lead,  which  is  re¬ 
moved  by  sulphuretted  hydrogen. 

We  may  also  (according  to  M.  Demar^ay) 
dissolve  the  alcoholic  extract  of  bile  in  100 
parts  of  w-ater,  and  evaporate  the  solution  in 
the  sand-bath,  adding  two  parts  of  sulphuric 
acid,  diluted  with  ten  parts  of  water,  until, 
at  the  end  of  a  few  hours,  oily  diops  appear 
on  the  surface  ;  it  is  then  allowed  to  cool. 
Bilic  acid  is  separated  under  the  form  of  a 
viscid  liquid,  of  the  consistence  of  turpen¬ 
tine.  The  congealed  mass,  which  floats  on 
the  surface,  and  which  is  a  mixture  of  cbo- 
lesterine  and  margarie  and  oleic  acids,  is 
removed,  and  the  evaporation  of  the  acid 
aqueous  liquid  is  continued  ;  if,  then,  it  be 
allowed  to  cool,  fresh  quantities  of  bilic 
acid  are,  from  time  to  time,  separated.  We 
proceed  in  this  manner,  until  the  liquid  is 
reduced  to  one-fourth  of  its  original  bulk  ; 
the  acid  separated  is  collected,  washed  with 
a  little  dilute  sulphuric  acid  and  freed  from 
the  acid  which  it  retains,  in  the  manner 
above  pointed  out. 

According  to  Theyer  and  Scblosser,  pure 
bile  is  precipitated  by  basic  acetate  of  lead  ; 
'the  precipitate  is  heated,  to  ebullition,  with 
water,  and  dilute  sulphuric  acid  is  gradually 
added  until  the  precipitate  hits  lost  its  plastic 
state.  The  liquor  is  then  filtered,  and  the 
oxide  of  lead  which  remains  in  solution  is 
separated  by  sulphuretted  hydrogen. 

To  free. bilic  acid,  prepared  according  to 
these  different  methods,  from  the  fatty  acids 
with  which  it  is  mixed,  it  is  necessary  to 
dissolve  it  in  a  very  email  quantity  of  alcohol, 
and  to  precipitate  it  by  the  addition  of  ether, 
which  retains  the  fatty  acids  in  solution. 
Dried  in  the  sand-bath,  or  in  vacuo ,  over 
sulphuric  acid,  bilic  acid  is  (when  it  has  been 
procured  from  bile  deprived  of  coloring 
matter)  colorless,  or  of  a  very  light  yellowish 
color,  presenting  the  appearance  of  gum, 
easily  reduced  to  powder  of  a  resinoid 
nature:  its  powder  readily  attracts  humidity 
from  the  air,  and  agglutinates ;  it  is  very 
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bitter,  very  soluble  in  alcohol,  and  insoluble 
in  ether  ;  it  very  readily  dissolves,  in  all 
proportions,  in  water.  The  solutions  pos¬ 
sess  a  powerfully  acid  reaction ;  the  dilute 
aqueous  solution  remains,  at  the  end  of 
several  days,  clear  and  colorless ;  the  addition 
of  acetic  acid  does  not  precipitate  it ;  a  small 
quantity  of  dilute  hydrochloric  or  sulphuric 
acid  produces  in  it  a  milky  turbidness,  and 
the  acid  in  solution  is  deposited  on  the  sides 
of  the  vessel,  in  resino'id  flocks,  or  in  trans¬ 
parent  oleaginous  drops.  An  excess  of  hy¬ 
drochloric  and  sulphuric  acids  immediately 
causes  the  turbidness  to  disappear  :  the  pre¬ 
cipitate  which  is  formed  in  an  aqueous 
solution  of  bilic  acid,  by  the  mineral  acids, 
is  easily  and  completely  dissolved  in  pure 
water. 

Bilic  acid  is  not  volatile ;  heated  on  a 
sheet  of  platinum,  it  melts,  swells  up,  burns 
with  a  very  smoky  flame,  and  leaves  a  volu¬ 
minous  charcoal,  which,  when  it  is  freed 
from  alkaline  bases,  burns  without  any 
residue.  The  acid  prepared  according  to 
Demarcay’s  process,  always  furnishes  a  very 
alkaline  residue.  When  the  acid  leaves  an 
alkaline  ash,  after  combustion,  it  contains 
undecomposed  bile,  which  remains  in  solu¬ 
tion  when  it  is  deprived  of  free  acid  by 
digestion  with  oxide  of  lead.  The  less  the 
separation  of  the  soda  has  been  complete, 
the  more  bile  remains  in  the  liquid.  It  is 
easy  to  ascertain  that  the  substance  remain¬ 
ing  in  solution  is  really  bile,  as  it  furnishes, 
by  dilute  sulphuric  acid,  absolutely  the  same 
products  as  bile  itself,  as  it  is  precipitated 
by  basic  acetate  of  lead,  and  as  it  leaves  car¬ 
bonate  of  soda  after  calcination. 

Demargav  and  Dumas  obtained  the  fol¬ 
lowing  results  by  the  analysis  of  bilic  acid 
incompletely  freed  from  all  the  alkaline  bases; 
the  nitrogen  was  determined  in  the  state  of 
gas. 


I. 

II. 

III. 

Dumas. 

Carbon  . . 

63-818 

63-707 

63-568 

63-5 

Hydrogen 

9-054 

8-821 

8-854 

9-3 

Nitrogen . 

3’345 

3-255 

3-3 

Oxygen. . 

23-779 

24-217 

23-9 

If  we  compare  these  with  those  numbers 
which  Kemp,  Theyer,  and  Schlosser  ob¬ 
tained  by  the  analysis  of  pure  bile,  from 
which  they  determined  the  proportion  of 
nitrogen  in  the  state  of  ammonia,  we  cannot 
retain  the  slightest  doubt  concerning  the 
absolute  constancy  of  the  composition  of 
bilic  (choleic,  bilifellic)  acid  contained  in 
the  bile  of  the  ox,  for  the  analyses  w'ere 
made  with  bile  and  bilic  acid  obtained  at 
quite  different  countries  ;  nor  can  it  be 
doubted  that  bilic  acid  contains  the  same 
elements  (with  the  exception  of  the  nitrogen, 
determined  by  an  imperfect  method,  and  of 
a  quantity  of  water  substituted  for  the  soda) 


in  the  same  proportion  as  the  organic  com¬ 
pound  in  the  bile  itself. 

If,  as  has  been  indicated  in  the  method 
first  described,  an  alcoholic  solution  of  pure 
bile  be  treated  by  effloresced  oxalic  acid,  if 
the  oxalate  of  soda  deposited  be  separated  by 
filtration,  and  if  the  liquid  diluted  with  water 
be  saturated  with  carbonate  of  lime,  a  bilate 
of  lime  with  a  slightly  acid  reaction  is 
obtained,  from  which  all  the  lime  may  be 
separated  by  the  addition  of  carbonate  of 
soda,  bilate  of  soda  remaining  in  the  solution, 
if  this  liquor  be  evaporated,  and  if  the  re¬ 
sidue  be  dissolved  in  absolute  alcohol,  an 
excess  of  carbonate  of  soda  remains ;  the 
bilate  of  soda  is  dissolved  ;  in  the  dry  state, 
this  salt  of  soda  has  the  appearance  of  a 
colorless  gum,  or  of  slightly  yellowish  colo- 
phane,  and  possesses  all  the  properties  of 
pure  bile;  it  has  an  extremely  feeble  alka¬ 
line  reaction ;  it  gives  no  precipitate  by 
the  addition  of  acetic  acid  and  acetate 
of  lead ;  mixed  with  a  solution  of  neutral 
acetate  of  lead,  it  forms  a  white  resino'id 
precipitate,  after  the  separation  of  which, 
the  liquor  has  an  acid  reaction.  The  addi¬ 
tion  of  basic  acetate  of  lead  then  produces 
in  it  a  new  resino'id  precipitate.  The  alcoholic 
solution  of  bilate  of  soda  is  not  precipitated 
by  another  alcoholic  solution  of  neutral  or 
basic  acetate  of  lead.  Nitrate  of  silver 
forms  in  it  a  white  precipitate  soluble  in 
warm  water.  If  the  aqueous  solution  be 
saturated  with  hydrate  of  potassa,  the  bilate 
of  soda  is  separated  from  it,  under  the  foim 
of  a  liquor  of  the  consistence  of  turpentine. 
The  dilute  mineral  acids  produce  in  it  a 
turbidness,  and  it  deposits  oleaginous  drops, 
which  disappear  again  by  an  excess  of  acid. 
The  only  difference  between  this  salt  and 
bile,  consists  in  the  latter  not  being  rendered 
turbid  when  cold,  and  in  a  deposit  of  bilic 
acid  being  formed  only  by  a  gentle  digestion. 
This  acid  presents,  however,  the  same  pro¬ 
perties  in  both  cases.  These  facts  show, 
beyond  doubt,  that  bile  is  the  soda  com¬ 
pound  of  an  organic  acid,  susceptible  of 
being  separated  from  the  base,  and  of  again 
combining  with  soda,  to  form  a  salt  per¬ 
fectly  similar  to  bile. 

ACID  BILATE  OF  SODA. 


Biliary  substance ,  according  to  the  former 
opinion  of  Berzelius  ;  bilifellic  acid,  ac¬ 
cording  to  his  latest  opinion. 

If  a  solution  of  bile  in  absolute  alcohol, 
be  freed  from  coloring  matter,  by  cau¬ 
tiously  adding  to  it  baryta-water,  if 
it  be  filtered,  and  if  sulphuric  acid,  diluted 
with  half  its  bulk  of  water,  be  added 
to  the  clear  liquor,  there  is  a  sepa¬ 
ration  of  the  excess  of  baryta  and  sulphate  of 
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soda.  If  the  free  sulphuric  acid  be  re¬ 
moved  by  a  small  quantity  of  carbonate  of 
lead,  and  oxide  of  lead,  which  is  then  pre¬ 
cipitated  by  sulphuretted  hydrogen,  and  if 
the  liquor  be  evaporated,  a  colorless,  or  very 
slightly  yellow  mass,  possessing  the  taste  of 
bile,  remains,  which  may  be  freed  from  the 
fatty  acid  which  it  retains,  by  treatment 
with  ether.  It  attracts  moisture  from 
the  air ;  it  readily  dissolves  in  all  propor¬ 
tions  in  water  and  alcohol,  and  is  insoluble 
in  ether ;  the  aqueous  solution  reddens 
litmus  (Berzelius).  It  leaves,  after  calcina¬ 
tion,  a  powerfully  alkaline  ash.  If  the 
alcoholic  solution  of  pure  bile  be  freed  by 
sulphuric  acid  (exactly  following  the  process 
of  Berzelius)  from  the  bases  precipitable  by 
this  acid,  if  it  be  afterwards  saturated  with 
carbon  ate  of  soda,  and  if  it  be  completely 
evaporated  and  trea  ed  with  alcohol,  the 
latter  dissolves  a  combination  of  soda  iden¬ 
tical  in  its  properties  with  pure  bile;  its 
solution  is  not  rendered  turbid  by  acetic 
acid,  nor  by  an  excess  of  hydrochloric  acid  ; 
it  furnishes  2  1*50  of  an  ash  which  contains 
11*13  of  carbonate  of  soda,  and  0*37  of 
chloride  of  sodium.  The  elementary  ana- 


lysis  gave  : — 

Carbon  t . 

58*80 

60*38 

Hydrogen . 

8*51 

8*74 

ISitrogcn  . 

3*40 

3*74 

Oxygen . 

Soda . 

1 29*29 

27*14 

Chloride  of  sodium  . . 


The  numbers  of  the  foregoing  prove, 
that  pure  bile  does  not  undergo  any  other 
change  in  its  treatment  with  sulphuric  acid, 
than  a  separation  of  a  portion  of  the  base. 
A  new  combination  with  soda,  reestablishes 
the  original  composition. 

If  the  aqueous  solution  of  acid  bilate 
of  soda,  prepared  according  to  the  process 
of  Berzelius  be  treated  by  oxide  of  lead, 
this  oxide  agglutinates  in  the  form  of  a 
plaster  ;  the  free  acid  combines  with  free 
oxide  of  lead,  whilst  a  small  quantity  of 
bilate  of  lead  and  neutral  bilate  of  soda, 
that  is  to  say,  bile  with  all  its  properties, 
remains  in  solution  ;  this  is  proved  by  the 
basic  acetate  of  lead  completely  precipitating 
from  it  every  substance  with  a  bitter  taste 
(Enderlin),  Berzelius,  who  was  ignorant 
of  the  property  which  pure  bile  possesses 
of  being  precipitated  from  its  aqueous  solu¬ 
tion,  by  basic  acetate  of  lead,  regarded  the 
body  which  remains  in  solution,  as  a  pecu¬ 
liar  substance  which  he  designates  under  the 
name  of  bilin  ;  but,  this  bilin  does  not  pos¬ 
sess  any  property  which  distinguishes  it 
from  pure  bile. 

The  action  of  mineral  acids  on  bilic  acid, 
gives  rise  to  several  products  of  decomposi¬ 
tion,  namely,  choloidic  acid,  taurine  and 
ammonia ;  Demarcay  submitted  the  first 
two  to  analysis.  The  action  of  caustic 
potassa  on  bilic  acid,  decomposes  it  into 
ammonia,  carbonic,  and  cholic  acids. 

The  following  is  the  composition  of  cho¬ 
loidic  and  cholinic  acids* 


Choloidic  acid.  Cholinic 

r~ — - A — - ^  acid 

Dumas.  Dumas. 

Carbon  .  73*522  73*301  73*156  73*3  G8*5 

Hydrogen . 9*577  9*511  9*477  9*7  9*7 

Oxygen  . .  2o*901  27*188  27*3G7  27*0  21*8 


If,  taking  for  a  basis  the  analysis  cf  bile, 
and  those  of  choleic  acid,  as  well  as  of  the 
products  of  its  decomposition  by  the  acids 
and  alkalis,  we  try  to  deduce  from  it  these 


metamorphoses,  we  obtain,  as  the  nearest 
approaching  expression  of  the  composition  of 
the  hydrated  choleic  acid,  the  formula  : — 


C7,Hl3-'N‘0*- 


By  deducting  from  this  formula  the  elements  oftaurin .  C4H14N2O10>  r,mnoivini<> 

Of  ammonia . * .  Hf,N2  )  ^  ^  ^ 


We  arrive  at  the  formula  of  choloidic  acid  .  C^'H'^O'-’ 


If  we  deduct  from  the  elements  of  choleic 
acid  the  elements  of  two  atoms ‘of  carbonic 
acid,  and  of  two  equivalents  of  ammonia,  a 
formula  remains  which  much  resembles  the 
composition  of  cholinic  acid.  By  taking 
these  results  as  a  basis  of  calculation,  the 


following  would  be  the  theoretical  compo¬ 
sition  of  these  bodies  : —  * 


*  Dtmaryay  has  given  to  the  substance 
here  called  cholinic  acid  the  name  of  cholic 
acid ,  which  should  be  applied  to  the  acid 
discovered  by  Graelin. 
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Bilic  acid  (choleic). 
C7GH132N4022 
63-24 
8-97 
3-86 
23-95 


Choloidic  acid. 
C72Hll2010 
74-4 
9*4 

26-2 


Cholinic  acid. 
C74H120O18 
68-9 
9-2 

21 


Carbon. .  . 

Hydrogen 
Nitrogen  . 

Oxygen  . 

If  we  designate  the  formula  of  bilic  acid 
by  Ch,  and  admit  that  in  bile  the  double 
number  of  elements  of  bilic  acid  is  combined 
with  three  atoms  of  soda,  6-66  of  soda  should 
be  found  in  100  parts;  Kemp  obtained  6*53 
per  cent :  a  greater  accordance  can  scarcely 
exist  in  investigations  of  this  nature. 

If,  according  to  Berzelius,  the  action  of 
hydrochloric  acid  on  pure  bile  (in  its  meta¬ 
morphosis  by  this  acid),  be  incomplete,  or, 
if  it  be  continued  after  the  decomposition  of 
the  choloidic  acid,  several  intermediate  pro¬ 
ducts  which  are  very  imperfectly  known,  are 
formed.  * 

If,  for  example,  the  substance  obtained  by 
boiling  hydrochloric-  acid  with  pure  bile 
(choloidic  acid)  be  treated  by  alcohol  of  the 
speeilic  gravity  of  0-84,  ail  is  not  perfectly 
dissolved,  but  there  remains  a  resinoid  body, 
sparingly  soluble  in  boiling  alcohol,  and  which 
is  deposited  under  the  form  of  a  white  earthy 
powder.  Berzelius  calls  this  substance  dys- 
lysine  (from  over,  difficult,  and  \vm<j,  so¬ 
lution). 

If  the  alcoholic  solution  (of  choloidic  acid) 
be  saturated  with  ammonia,  and  evaporated, 
a  resinoid  mass  is  separated  during  the 
evaporation,  which  forms  a  still  more  con¬ 
siderable  residue,  when  the  liquor  is  evapo¬ 
rated  to  dryness  and  treated  by  water. 

The  aqueous  solution,  obtained  in  the  latter 
case,  gives,  with  hydrochloric  acid,  white 
flocks,  which  gradually  collect  and  agglutinate 
into  a  solid,  hard,  and  friable  body.  This 
substance  fuses  at  above  212°  F.  into  a  lim¬ 
pid  mass,  which,  after  cooling,  is  hard  and 
transparent,  resembling  colophane  ;  boiled 
with  water  it  becomes  soft,  and  gives  a 
turbid  solution  of  a  slightly  bitter  taste, 
and  with  an  acid  reaction.  This  body 
is  very  soluble  in  alcohol  as  well  as  in  the 
alkalis :  its  combinations  with  the  alkalis 
are  completely  precipitated  from  their  aque¬ 
ous  solution,  by  the  caustic  or  carbonated 
alkalis  ;  they  are  soluble  in  alcohol,  and  give, 
with  the  salts  of  baryta,  a  white  plastic  pre¬ 
cipitate.  Berzelius  calls  this  body  f elite  acid ; 
it  appears  to  be  only  a  combination  or  a  mix¬ 
ture  of  the  following  with  unaltered  bilic  acid. 
The  above-mentioned  resinoid  mass,  which 
resists  the  solvent  action  of  water,  after  the 
evaporation  of  the  ammoniacal  solution  of 
choloidic  acid,  is  divided  with  hydrochloric 
acid,  at  the  ordinary  temperature,  into  light, 
white  flocks,  which  assume  the  appearance 
of  a  resin  when  washed  with  water,  and  which 


are  softened  and  may  be  kneaded  in  hot 
water.  A  solution  of  this  substance  in  al¬ 
cohol  gives,  by  the  addition  of  a  solution  of 
potassa,  a  combination  soluble  in  water  and 
in  alcohol,  which  precipitates  the  salts  of 
baryta.  The  principal  difference  between 
this  substance,  which  Berzelius  calls  cholinic 
acid,  and  the  foregoing,  consists  in  its  swell¬ 
ing  in  the  alkalis  without  dissolving  in  them, 
or  without  afterwards  dissolving  in  water. 

Purified  bile  gives  no  precipitate  when 
mixed  with  baryta-water  or  chloride  of 
barium  and  ammonia  ;  a  proof  that  neither 
of  the  two  bodies  just  described  is  found  in 
it  ready  formed. 

gmelin’s  cholic  acid. 

If  the  precipitate,  obtained  by  the  acetate 
of  lead  in  the  aqueous  solution  of  the  alco¬ 
holic  extract  of  bile,  be  divided  in  water 
and  distilled  vinegar,  if  it  be  decomposed  by 
sulphuretted  hydrogen,  and,  if  the  liquor  be 
evaporated,  fine  needles  of  cholic  acid  are 
obtained,  which  are  purified  by  repeated 
crystallizations.  A  greater  quantity  of  acid 
is  separated  from  the  sulphuret  of  lead,  by 
boiling  the  latter  with  alcohol,  adding  water 
to  the  liquor,  freeing  it  from  the  resinous 
body  which  is  separated,  and  evaporating  it 
to  crystallization. 

In  the  purified  state,  cholic  acid  is  in 
fine,  white  needles,  which,  by  pressure  be¬ 
tween  leaves  of  paper,  agglutinate  under  the 
form  of  bractese  of  a  slightly  acrid  taste  : 
the  crystals  readily  dissolve  in  alcohol,  very 
difficultly  in  cold  water,  and  more  easily  in 
warm  water  ;  the  solutions  redden  litmus. 
The  crystals  fuse  at  a  high  temperature,  and 
furnish,  by  distillation,  a  thick,  brown  oil, 
and  a  powerfully  ammoniacal  liquor  ;  this 
acid  burns  in  the  air  with  a  strong  smell  of 
horn.  Nitric  acid  and  concentrated  sulphuric 
acid,  decompose  it  with  heat ;  it  dissolves, 
without  coloration,  in  cold  sulphuric  acid, 
and  is  precipitated  from  it  by  water ;  it 
forms,  with  soda,  a  crystallizable  salt. 

According  to  Gmelin,  cholic  acid  docs  not 
precipitate  the  neutral  acetate  of  lead,  and 
forms  a  turbidness  with  the  basic  acetate; 
cholate  of  ammonia  does  not  precipitate  the 
salts  of  lead,  according  to  Fromherz  and 
Gugert.  It  is,  therefore,  probable  that 
cholic  acid  does  not  exist  ready  formed  in 
the  bile,  but  that  it  is  a  product  of  the  de¬ 
composition  of  bilic  acid :  the  nitrogen 
which  it  contains  essentially  distinguishes  it 
from  the  cholinic  acid  of  Demareay. 
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Berzelius  mixed  an  aqueous  solution  of 
the  alcoholic  extract  of  bile,  with  carbonate 
of  potassa  and  boiled  the  mixture  for  some 
hours;  then  he  evaporated,  until,  by  the 
concentration  of  the  liquor,  the  bile  (altered) 
again  separated  on  its  surface;  he  decanted 
the  colorless  alkaline  liquor ;  he  dissolved 
the  portion  separated  in  water,  and  precipi¬ 
tated  by  acetic  acid  :  a  white  precipitate  was 
then  deposited  under  the  form  of  a  shining 
mass,  presenting  a  tissue  of  fine  crystals, 
which  possessed  all  the  properties  of  the 
cholic,  acid  of  Gmelin. 

CHOLANIC  ACID. 

Some  putrefied  bile,  which  had  become 
semi-fluid  by  long  keeping,  was  freed,  by 
ether,  from  all  the  substances  soluble  in  that 
liquid  ;  it  was  then  dissolved  in  alcohol,  and 
decolored  by  baryta-water  ;  it  then  furnished, 
after  the  dissipation  of  the  alcohol,  a  pale 
yellow  residue,  which  was  dissolved  in  water. 
This  solution  gave,  by  the  addition  of  acetic 
acid,  a  plastic  precipitate,  which  caustic 
ammonia  easily  dissolved. 

The  ammoniacal  solution  diluted  with  100 
parts  of  water  deposits  a  white  precipitate  after 
a  strong  boiling.  If  this  precipitate  be  dis¬ 
solved  ia  ammonia,  and  if  chloride  of  barium 
be  added  to  the  liquor,  a  white,  insoluble  salt 
of  baryta  is  precipitated,  which,  boiled  with 
carbonate  of  soda,  gives  carbonate  of  baryta, 
and  a  soluble  salt  of  soda.  By  the  addition 
of  hydrochloric  acid  to  the  solution  of  this 
salt  of  soda,  a  white,  floculent  body  is  ob¬ 
tained,  not  agglutinated,  which  possesses  the 
principal  properties  of  the  choloi'dic  acid 
described  by  Demarcay.  Berzelius  calls  this 
substance  cholanic  acid* 

FELLANIC  ACID. 

The  solution  of  the  ammoniacal  salt, 
which  deposited  the  white  precipitate  by 
ebullition,  gives,  with  hydrochloric  acid,  a 
plastic  precipitate,  which,  treated  by  ether 
and  water,  leaves  a  white  powder  with  acid 
properties.  Berzelius  calls  this  substance 
fellanic  acid.  The  characteristic  property  of 
this  fellanic  acid  is,  to  form  with  baryta,  a 
salt  sparingly  soluble  in  cold  water,  more 
soluble  in  warm  water,  and  which  separates, 
by  cooling,  from  this  solution  as  well  as 
from  that  in  hot  alcohol,  in  colorless  tran¬ 
sparent  prisms.  The  names  fellic,  cholinic , 
fellanic ,  and  cholanic  acids,  do  not  refer  to 
well-characterised  peculiar  bodies,  but  have 
been  chosen  only  for  designating  certain 


*  The  properties  of  this  substance  are 
entirely  different  from  those  of  the  cholic 
acid  of  Demai^ay,  which  has  been  described 
at  p.  12,  under  the  name  of  cholinic  acid. 


alterations  which  the  organic  substance  of 
the  bile  has  undergone  by  decomposition. 

Tne  yellowish-green,  or  dirty  green  sub¬ 
stance,  on  which  the  color  of  bile  depends, 
is  removed,  as  l  have  already  said,  by  simple 
treatment  by  animal  charcoal,  a  proof  that  it 
does  not  belong  to  the  composition  of  the 
combination  of  soda. 

The  most  important  result  of  some  new 
investigations,  which  I  have  related  above, 
is,  that  the  bile  is  completely  precipitated  by 
the  acetate  of  lead,  that  thus  there  does  not 
remain  in  the  solution  any  neutral  substance, 
not  precipitable  by  the  salts  of  lead,  bilin. 
The  plastic  precipitate  which  is  formed  in 
these  circumstances  is  not  entirely  insoluble 
in  water  ;  the  acetate  of  soda  which  remains 
in  solution,  increases  its  solubility.  If,  for 
example,  the  precipitate  produced  by  the 
addition  of  the  basic  acetate  of  lead  to 
bile  be  separated,  by  filtration,  if  the  excess 
of  the  salt  of  lead  be  precipitated  by  sul¬ 
phuretted  hydrogen,  and  if  it  be  evaporated 
to  dryness,  there  remains  acetate  of  soda, 
which  contains  a  small  quantity  of  bilic  acid. 
If,  then,  a  little  pure  bile  be  added  to  a 
solution  of  this  residue,  this  liquor  is  not 
precipitated  by  basic  acetate  of  lead,  although 
the  bile,  without  the  acetate,  is  easily  and 
completely  precipitable.  If  the  aqueous 
solution  of  bilic  acid,  perfectly  freed  from 
bases,  be  put  in  digestion  with  oxide  of  lead, 
there  remains  in  the  liquor  only  a  small 
quantity  of  the  salt  of  lead,  but  no  bilin. 


CONTRIBUTIONS  TO  THE  HISTORY 
OF  THE  IODIDES.* 

BY  M. LABOURE\ 

The  soluble  iodides  are  capable  of  dissolving 
iodine  in  variable  proportions,  according  to 
the  degree  of  concentration  of  the  solution 
of  iodide  ;  the  quantity  of  iodine  dissolved, 
is  in  direct  ratio  with  the  concentration. 
Baup  and  other  chemists  have  regarded  the 
ioduretted  iodides  as  definite  compounds. 
For  my  part,  I  cannot  admit  their  view,  for 
all  facts  are  opposed  to  it. 

I.  These  products  are  uncrystallizable, 
and  immediately  coUr  the  filters  and  organic 
matters  as  iodic  acid  does  : 

II.  In  contact  with  a  solution  of  starch, 
there  is  an  immediate  blue  coloration  : 

III.  Treated  by  ether,  the  iodine  is  dis¬ 
solved,  whilst  the  iodine  remains  in  solution 
in  the  water,  and  forms,  at  the  lower  part  of 
the  tube,  a  transparent  and  colorless  layer  : 

IV.  If  a  current  of  sulphuretted  hydrogen 
gas  be  driven  into  the  solution,  hydriodic 
acid  and  a  deposit  of  sulphur  are  formed, 


*  Journal  de  Pharmacie ,  Nov.,  1843. 
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and  the  solution  becomes  colorless.  A  so¬ 
lution  of  an  alkaline  iodide  saturated  with 
iodine,  may  be  very  advantageously  employed 
for  preparing  hydriodic  acid  ;  it  may  be  ob¬ 
tained  almost  fuming,  but  it  is  necessary  to 
have  recourse  to  distillation,  which  always 
gives  a  colored  acid  : 

V.  Finally,  the  ioduretted  iodides,  in  con¬ 
tact  with  iron  filings,  are  decolored  in  pro¬ 
portion  as  the  iron  combines  with  the  iodine, 
at  the  same  time,  as  there  is  an  elevation  of 
temperature.  According  to  these  characters, 
which  are  those  of  free  iodine,  I  consider  the 
ioduretted  iodides,  as  simple  solutions  of 
iodine  in  the  iodides,  and  not  as  combina¬ 
tions. 

I  have  observed,  conjointly  with  M. 
Cloez,  my  colleague,  that,  by  treating  the 
iodide  of  potassium  by  concentrated  sul¬ 
phuric  acid,  a  disengagement  of  sulphuretted 
hydrogen  is  always  obtained,  which  can  arise 
only  from  the  decomposition  of  the  sulphuric 
acid.  This  acid  acts  with  much  energy,  and 
with  production  of  heat.  Violet  vapors  of 
iodine  are  formed,  which  become  brown,  and 
are  condensed  in  the  top  of  the  tube  into  a 
liquid  of  the  same  color  ;  amongst  the  gases 
which  are  disengaged,  we  have  especially  re¬ 
marked  sulphurous  and  hydrosulphuric 
acids  ;  iodine  is  also  separated,  and  remains 
at  the  bottom  of  the  tube.  This  decomposi¬ 
tion  is  very  complex  and  difficult  to  explain, 
as  much  from  the  number  of  the  products 
which  are  formed,  as  from  the  difficulty  of 
separating  them.  Hitherto,  in  the  prepara¬ 
tion  of  the  mother  liquors  of  the  soda  of 
Warechs,  the  disengagement  of  hydrosul¬ 
phuric  acid  had  been  attributed,  exclusively, 
to  the  accidental  presence  of  sulphurets  in 
the  mother  liquors.  According  to  M. 
Cloez,  the  oxygen  of  the  sulphuric  acid 
combines  with  the  iodine  to  form  iodic 
acid.  Notwithstanding  all  my  endeavors,  I 
have  not  been  able  to  prove  its  presence,  so 
that  I  am  still  ignorant  of  what  becomes  of 
the  oxygen  ;  but  I  hope  soon  to  devote  my¬ 
self  to  new  investigations,  which  will,  per¬ 
haps,  be  more  satisfactory. 

I  have  since  remarked,  that  iodide  of 
potassium  is  not  the  only  iodide  which  gives 
hydrosulphuric  acid,  but  that  most  of  the 
soluble  iodides  also  furnish  it  when  treated 
by  sulphuric  acid,  whilst  most  of  the  inso¬ 
luble  iodides  are,  more  or  less,  easily  at¬ 
tacked  by  this  acid,  with  or  without  the 
concurrence  of  heat,  and  give,  for  the  most 
part,  only  sulphurous  acid,  a  sulphate  and 
iodine,  without  the  slightest  trace  of  hydro- 
sulphuric  acid. 

According  to  Thenard,  hydrochloric  acid 
should  be  without  action  on  the  iodides  ; 
however,  it  decomposes  a  great  number  of 
them,  and  gives  different  products.  Ac¬ 


cording  to  Serrulas,  liquid  hydrochloric  acid 
decomposes  iodide  of  nitrogen  ;  the  iodine 
is  converted  into  iodic  and  hydriodic  acids, 
fixing  the  oxygen,  and  a  portion  of  the 
hydrogen  of  the  water  decomposed,  whilst 
the  other  portion  of  hydrogen  unites  with 
the  nitrogen,  forming  ammonia,  which  enters 
into  combination  with  the  hydrochloric  acid. 
According  to  Serrulas,  almost  at  the  same 
time,  the  excess  of  hydrochloric  acid  deter¬ 
mines  a  reaction  between  its  own  elements 
and  those  of  the  iodic  and  hydriodic  acids, 
so  that  water  and  a  subchloride  of  iodine  re¬ 
sult,  the  latter  remaining  in  solution.  This 
second  reaction  does  not  occur  entirely  in 
this  way,  for  hydrochloric  acid  has  no  action 
on  hydriodic  acid,  and  the  latter,  not  requir¬ 
ing  the  presence  of  hydrochloric  acid,  to 
decompose  the  iodic  acid,  it  results  that  the 
hydrochloric  and  the  hydriodic  acids  react, 
at  the  same  time,  on  the  iodic  acid,  and  de¬ 
compose  it,  forming  water,  whilst  the  chlo¬ 
rine  of  the  hydrochloric  acid  combines  with 
the  iodine  arising  from  the  iodic  and  hy¬ 
driodic  acids,  forming  protochloride  of 
iodine. 

The  solid  alkaline  iodides,  those  of 
potassium,  barium,  sodium,  and  ammonium, 
and  some  others,  put  in  contact  with  con¬ 
centrated  hydrochloric  acid,  color  it  even 
cold  ;  but  if  the  acid  be  treated  to  ebullition, 
it  is  colored  of  a  more  or  less  deep  yellow  ; 
after  cooling,  if  the  acid  be  decanted,  and 
the  residue  washed  several  times  with 
alcohol  at  40°,  in  order  to  remove  all  the 
acid  and  alkaline  iodide,  dissolved  at  the 
same  time,  a  pulverulent  residue  results, 
which  is  only  alkaline  chloride,  which  com¬ 
pletely  dissolves  in  water,  and  gives,  with 
nitrate  of  silver,  a  white  precipitate  of 
chloride  of  silver,  soluble  in  ammonia. 

The  iodide  of  zinc  dissolves,  without  heat, 
in  hydrochloric  acid,  and  imparts  to  it  a 
yellow  color. 

Hydrochloric  acid  does  not,  sensibly, 
alter,  without  heat,  the  yellow  iodide  of  lead  ; 
but,  by  boiling,  the  iodide  is  completely  dis¬ 
solved,  if  there  be  sufficient  acid  ;  the  solu¬ 
tion  is  limpid,  and  of  a  slight  reddish- 
yellow  ;  it  abandons,  by  cooling,  crystalline 
needles  of  a  pale  yellow,  sometimes  grouped 
in  aigrettes  and  angles.  After  having  de¬ 
canted  the  acid,  they  are  promptly  washed, 
two  or  three  times,  with  distilled  water,  for 
they  are  decomposed  by  a  prolonged  contact 
with  water.  These  crystals  are  composed  of 
chloride  and  iodide  of  lead  (chloro-plumbate 
of  protiodide  of  lead). 

The  iodides  of  antimony  and  bismuth 
dissolve,  with  ebullition,  in  hydrochloric 
acid,  and  color  it  red.  According  to  Ram- 
melsberg,  iodide  of  lead  does  not  combine 
with  ammonia  by  the  humid  way,  but  only 
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by  the  dry  way,  forming  a  white  mass  com¬ 
posed  of  Plr,  N-ll':,  however;  this  product 
may  be  obtained  by  the  humid  way,  by 
putting  iodide  of  lead,  either  amorphous  or 
crystallized  in  water  :  in  contact  with  caustic 
ammonia,  it  becomes  whitish,  and,  after  a 
few  days’  contact,  a  white  pap  is  obtained, 
which  does  not  change  in  the  air  in  drying, 
and  which  is  iodo-plumbate  of  ammonia  ;  by 
heat,  ammonia  is  disengaged. 

According  to  Rammelsberg,  protiodide  of 
copper  dissolves,  although  in  small  quantity, 
in  liquid  ammonia,  without  coloring  it,  but 
no  combination  is  obtained  by  the  humid 
way.  However,  I  have  obtained  this  com¬ 
pound  by  means  of  a  salt  of  protoxide  of 
copper,  prepared  by  M.  Levol’s  process, 
by  supersaturating  with  ammonia,  the  solu¬ 
tion  of  a  salt  of  binoxide  of  copper,  then 
putting  some  sheets  of  copper  into  the 
liquid,  filling  the  llask  with  boiled  distilled 
water,  and  sealing  it  with  emery ;  it  is,  oc- 
asionally,  stirred  until  it  is  decolored.  The 
iodide  of  pottassium  in  solution  is  put  iuto 
an  eprouvette,  and  the  protosalt  of  copper 
is  poured  iu  ;  the  eprouvette  is  immediately 
closed;  a  white  crystalline  precipitate  is 
formed,  and,  at  the  same  time,  white  prismatic 
crystals  are  deposited  on  the  sides  of  the 
eprouvette,  these  crystals,  as  well  as  the 
precipitate,  are  formed  of  protiodide  of  cop¬ 
per  and  ammonia  (iodo-cuprite  of  ammo¬ 
nia).  They  cannot  be  dried  without  being 
decomposed  ;  as  soon  as  they  are  withdrawn 
from  the  liquor,  they  disengage  ammonia, 
and  become  of  a  green  color.  The  liquor  in 
which  the  crystals  are  deposited,  remains  for 
a  few  moments  colorless,  hut  it  gradually 
becomes  blue,  and  is  converted  into  a  com¬ 
pound  of  biniodide  of  copper  and  ammo¬ 
nia  (iod.)  cuprate  of  ammonia). 

Protachloride  of  tin  decomposes  .he 
iodides  of  mercury.  The  protiodide,  in 
contact  with  its  solution,  gradually  be-* 
comes  a  greenish  black,  then  entirely  black, 
and  afterwards  the  mixture  is  of  a  slate 
grey,  on  account  of  the  oxide  of  tin  which 
is  precipitated,  and  weakens  the  black 
c6lor. 

Biniodide  of  mercury,  in  the  same  circum¬ 
stances,  becomes  of  a  yellowish- red,  then  j 
yellow,  then  perfectly  green,  and  is,  gra¬ 
dually,  reduced  to  the  state  of  protiodide. 
If  there  he  an  excess  of  chloride  ot  tin,  it  is 
decomposed,  as  above,  finely  divided  metal¬ 
lic  mercury  and  oxide  of  tin  are  precipitated, 
and  the  liquor  contains  hydriodic  and 
hydrochloric  acids,  retaining  the  tin  in 
solution. 

The  alkaline  and  other  soluble  iodides, 
those  of  ammonia,  magnesium,  iron,  zinc, 
&c.,  decompose  protochloride  of  mercury: 
this  fact  appears  very  extraordinary,  when 


we  reflect  upon  the  little  stability  of  the 
protiodide  of  this  metal. 

The  solid  iodides,  or  those  dissolved  in 
distilled  water,  likewise  operate  its  decom¬ 
position  ;  at  the  point  of  contact,  proto¬ 
chloride  of  mercury  acquires  a  greenish- 
grey  tint :  if  the  mixture  he  triturated  in  a 
mortar,  it  becomes  a  dark  green  ;  placed  in 
the  dark  it  may  remain  green  for  a  very  long 
time,  notwithstanding  the  presence  of  an 
alkaline  iodide,  whilst,  if  it  be  exposed  to 
the  light,  the  decomposition  is  much  more 
promptly  effected;  from  green,  the  mixture 
passes  to  yellow,  then  to  red,  globules  of 
metallic  mercury  being  seen  at  same  the  time. 
In  these  different  reactions,  the  calomel  is 
changed  into  the  protiodide  and  alkaline 
chloride,  as  is  easily  demonstrated  by  treat¬ 
ing  the  green  mixture  two  or  three  times 
by  alcohol  at  40,  which  removes  all  the 
excess  of  alkaline  iodide,  the  residue  is  then 
treated  by  distilled  water,  which  dissolves 
the  alkaline  chlorides,  which  may  he  crystal¬ 
lized,  and  which  it  is  easy  to  detect  by 
nitrate  of  silver,  which  gives  a  white 
caseous  precipitate  of  chloride  characterized 
bv  its  solubility  in  ammonia.  After  these 
two  treatments,  the  residue  is  dried,  which 
is  a  mixture  of  protiodide  of  mercury  and 
j  calomel,  then  it  is  heated  in  a  tube,  sealed  at 
!  one  end  ;  the  protiodide  of  mercury  is 
j  partially  decomposed,  disengages  vapors  of 
metallic  mercury,  which  condense  in  small 
J  globules,  and  form  a  first  ring  of  a  greyish- 
white  ;  immediately  below  is  deposited  a 
second  greenish-yellow  ring,"  of  sesqui-iodide 
of  mercury  ;  finally,  the  calomel  being  less 
volatile,  ultimately  sublimes,  and  forms  a 
white  ring  below  the  foregoing. 

With  regard  to  the  change  of  color,  of  the 
green  mixture,  by  its  exposure  to  the  light, 
after  several  days,  it  is  due  to  the  secondary 
action  exerted  by  the  alkaline  iodide  on  the 
protiodide  of  mercury. 

Protochloride  of  mercury  may  be  entirely 
decomposed  by  an  excess  of  alkaline  iodide, 
as  is  seen  by  heating  an  intimate  mixture  of 
calomel  and  alkaline  iodide  iu  excess ;  the 
mixture  passes  from  green  to  yellow,  then 
to  red,  enters  into  fusion,  and  becomes  of  a 
black-brown  ;  metallic  mercury  and  biniodide 
of  mercury  are  sublimed,  in  consequence  of 
the  decomposition  which  the  protochloride 
undergoes  in  presence  of  the  alkaline  iodides. 
When  nothing  more  is  disengaged,  if  the 
tube  be  cut  near  its  base  with  a  file,  the 
residue  which  it  contains  is  whitish,  entirely 
soluble  in  water,  and  composed  of  alkaline 
chloride,  mixed  with  the  excess  of  alkaline 
iodide. 

Most  of  the  double  iodides  are  decom¬ 
posed  by  water ;  the  electro-positive  iodide 
is  dissolved,  whilst  the  electro -negative 
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iodide  is  precipitated  ;  that  is  observed  as 
regards  the  double  iodides,  of  protiodide  of 
tin,  iodide  of  lead,  biniodide  of  mercury, 
iodide  of  silver,  &c. 

According  to  M.  Boullay,  when  biniod- 
hydrargyrate  of  iodide  of  potassium  is 
treated  by  water,  one  atom  of  biniodide  of 
mercury  is  separated,  and  protiod-hydrargy- 
rate  of  iodide  of  potassium  remains  ;  but  this 
compound  does  not  really  exist ;  for  it  is 
sufficient  to  separate  the  biniodide  which  is 
precipitated,  and  to  concentrate  the  liquor,  to 
obtain  crystalline  needles  of  biniod-hydrar- 
gyrate  of  iodide  of  potassium,  which  are 
mixed  with  small  cubes  of  alkaline  iodide. 

Among  the  double  iodides,  the  biniod- 
hydrargyrate  of  iodide  of  potassium  has  the 
property  of  dissolving,  by  boiling,  one  atom 
of  biniodide  of  mercury,  and  of  precipitating 
the  whole  of  it,  by  cooling,  under  the 
crystalline  form.  Boullay  also  considered 
this  boiling  iodide  as  a  tris-iod-hydrargyrate 
of  iodide  of  potassium,  which  is  decomposed 
by  cooling ;  but  this  compound  does  not 
exist  any  more  than  the  preceding. 

The  other  compounds  of  biniodide  of 
mercury,  with  the  alkaline  iodides,  and  those 
of  ammonium,  magnesium,  iron,  and  zinc, 
act  like  the  bin-iod-hydrargyrate  of  iodide  of 
potassium. 

PREPARATION  OF  IODIDE  OF  BARIUM. 

The  process  which  I  propose,  is  of  easy 
execution.  I  take  sulphuret  of  barium,  ob¬ 
tained  by  the  calcination  of  sulphate  of 
baryta  with  charcoal;  after  each  treatment 
by  boiling  distilled  water,  I  allow  the  solu¬ 
tion  to  settle  a  moment  in  the  matrass,  then  I 
decant  the  limpid  liquor,  without  it  being  ne¬ 
cessary  to  filter  it,  and  I  immediately  pour  into 
it  some  solution  of  pi’otiodide  of  iron  (which 
is  easily  procured  by  putting  iodine  in  con¬ 
tact  with  distilled  water,  and  a  slight  excess 
of  iron  filings). 

The  sulphuret  of  barium  and  the  iodide 
of  iron  are  decomposed  into  soluble  iodide 
of  barium  and  insoluble  sulphuret  of  iron, 
which  is  always  mixed  with  oxide  of  iron, 
precipitated  by  the  hydrate  of  baryta. 

When  it  is  considered  to  be  near  the  point 
of  saturation,  a  small  quantity  of  the  liquor 
is  filtered,  and  when  it  is  no  longer  precipi¬ 
tated  by  iodide  of  iron  or  sulphuret  of  ba¬ 
rium,  which  indicates  that  the  decomposition 
is  complete,  and  that  an  excess  of  iodide  of 
iron  has  not  been  added  ;  the  liquor,  which 
is  colorless,  is  filtered,  and  is  received  into 
a  capsule,  and  evaporated  to  a  pellicle  in  a 
sand-bath ;  the  capsule  is  then  removed, 
and,  by  cooling,  six-sided  prisms  of 
iodide  of  barium  are  formed ;  the  mother- 
liquor,  which  is  colorless,  is  separated, 
the  crystals  are  set  to  drain  in  a  glass 
N.  S.  Vol,  II, 


funnel,  and  as  soon  as  no  more  liquid  flows 
out,  they  are  confined  in  a  very  dry  flask 
sealed  with  emery,  whose  size  should  be 
proportionate  to  the  quantity  of  iodide  to  be 
put  into  it,  otherwise  the  crystals  are  colored 
after  a  certain  time.  When  it  is  desired  to 
have  the  iodine  crystallized,  the  liquors  must 
be  immediately  evaporated  to  dryness,  stir¬ 
ring  continually,  and  at  a  gentle  heat.  In 
this  operation  the  liquors  must  not  be  left 
long  exposed  to  the  air,  or  they  will  be 
colored. 

PREPARATION  OF  HYDRIOD ATE  OF 
AMMONIA. 

In  the  preparation  of  hydriodate  of  am¬ 
monia,  we  operate  as  in  the  case  of  iodide  of 
potassium,  substituting  carbonate  of  am¬ 
monia  for  carbonate  of  potassa  ;  only  to  ob¬ 
tain  a  white  salt,  care  must  be  taken  to  con¬ 
stantly  maintain  in  the  liquors  a  slight 
excess  of  ammonia,  so  long,  as  the  evapora¬ 
tion  lasts.  Notwithstanding  the  addition  of 
ammonia,  a  white  salt  is  not  always  obtained  : 
when  it  is  colored,  it  is  sufficient  to  triturate 
it  in  a  mortar,  and  to  expose  it  in  a  current 
of  dry  air,  to  a  heat  of  from  68°  to  77°  F.  ; 
after  a  few  hours,  the  iodine  which  colored 
it  is  disengaged  and  the  salt  is  perfectly 
white.  Then,  if  it  be  wished  to  crystallize 
it,  it  must  be  dissolved  in  liquid  ammonia, 
saturated,  when  boiling,  in  a  matrass  ;  it  is 
afterwards  corked,  and,  by  cooling,  the 
iodide  crystallizes  in  small,  very  white  cubes  ; 
it  is  promptly  dried  in  a  stove,  heated  not 
above  77°  F.,  and  is  confined  in  a  well- 
corked  flask,  of  such  a  capacity,  that  the 
iodide  may  completely  fill  it. 

In  this  preparation  the  carbonate  of  am¬ 
monia  may  be  advantageously  replaced  by 
caustic  ammonia  ;  more  concentrated  liquors 
are  thus  obtained,  for  it  is  necessary  to  em¬ 
ploy  a  very  large  quantity  of  water  to  dis¬ 
solve  the  carbonate  of  ammonia. 


ON  SOME  DOUBLE  SALTS  OF  OX¬ 
ALIC  ACID  * 

BY  G.  A.  KAYSER,  OF  HERMANNSTADT, 
IN  TRANSYLVANIA. 

The  following  investigations,  carried  on  in 
the  laboratory  of  Dr.  Rammelsberg,  have  re¬ 
lation  to  sotfie  double  oxalates,  the  existence 


*  Annalen  der  PhysiJc  und  Chemie  von 
J.  C,  Poggendorff ,  Band  LX.,  Stuck  1. 
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of  which  was  hitherto  either  unknown,  or  but 
imperfectly  established. 

AMMONIA  CAL  OXALATE  OF  ZINC. 


To  the  hot  solution  of  the  double  oxalate 
of  ammonia,  freshly  precipitated  carbonate 
(if  zinc  was  added  to  saturation,  and  the. 
whole  was  digested  for  some  time.  This  gave 
rise  to  a  precipitate,  which  proved  to  he  ox¬ 
alate  of  zinc  ;  the  liquid  was  filtered  from  it, 
and  evaporated.  On  cooling,  crystals  were 
formed,  which  were  of  a  milky  white  color, 
and  in  papillary  groups.  On  examination, 
the  salt  was  found  to  contain  ammonia  as 
well  as  oxide  of  ziue.  It  is  almost  insoluble 
in  cold  water  ;  in  hot  water  it  is  decomposed, 
oxalate  of  zinc  being  separated  ;  exposed  to 
the  air  for  a  longer  time  it  effloresces,  losing 
part  of  its  water. 

I.  1*65  grammes  of  this  salt  were  dis¬ 
solved  in  hydrochloric  acid.  The  oxide  of 
zinc  determined  by  the  oxalate  of  soda,  was 
=  029.  The  oxalic  acid  thrown  down  in 
the  usual  manner  by  the  chloride  of  calcium, 
furnished  1*07  of  carbonate  of  lime,  which 
corresponds  to  O' 703  of  oxalic  acid. 

II.  059  grammes  of  this  salt  were  cal¬ 
cined,  in  order  to  determine  the  oxide  of 
zinc,  furnishing  0*1  =  oxide  of  zinc.  1*45 
grammes  of  it  were  boiled  with  water  and 
potnssa,  with  the  view  of  determining  the 
ammonia  :  the  ammonia  was  received  into 
hydrochloric  acid,  and  determined  by  chloride 
of  platinum.  The  well-dried  ammoniaenl 
chloride  of  platinum  was  =3*18  =0*2-14 
ammonia. 


I 


I. 

II. 

Atoms. 

Calculated 

Ammonia  .. 

16*86 

2 

15*08 

Oxide  of  zinc 

17*58 

16*95 

1 

17*69 

Oxalic  acid. . 

46*24 

3 

47*46 

Water . 

5 

19*77 

100  100 


Hence  the  formula  of  this  double  salt  is  : — 
ZnC  +  2NIHC  +  3  IT. 


calcined,  and  the  carbonate  of  potassa  formed 
in  this  way  washed  with  hot  water.  The 
residue  amounted  to  0*28  of  oxide  of  zinc. 
The  liquid  w*as  then  mixed  with  hydrochloric 
acid  and  evaporated  ;  it  left  0*59  chloride 
of  potassium  =  0*3732  potassa. 


Found. 

Atoms. 

Calculated 

Oxide  of  zinc .... 

18*66 

1 

19*69 

Potassa . 

24*88 

1 

23*09 

Oxalic  acid . 

2 

35*22 

Water . 

20*66 

5 

22*00 

100 


«  •••  »  • 

Formula  : — ZnC  +  KC  +  5H. 

POTASSIO  OXALATE  (>F  MAGNESIA. 

To  the  boiling  concentrated  solution  of 
the  neutral  oxalate  of  potassa  was  added 
freshly  precipitated  oxalate  of  magnesia,  so 
long  as  it  was  productive  of  an  effect ;  then 
it  was  boiled  with  an  excess  of  that  salt,  and 
filtered.  On  cooling,  a  salt  crystallized  in  pa¬ 
pillary  agglomerated  crystals  of  a  milky  white 
color.  It  is  sparingly  soluble  in  cold  water, 
and  is  decomposed  by  hot  water,  the  oxalate  of 
magnesia  being  separated ;  it  effloresces  consi¬ 
derably  in  the  air.  1  *285  grammes  of  the  salt 
were  heated  to  200°  C.  ( -t-  392°  F.)  with  the 
view  of  determining  the  amount  of  water  it 
contained  ;  this  quantity  lost  0*35.  The 
salt  was  then  calcined,  and  the  carbonate  of 
potassa  formed  in  that  manner  lixiviated 
with  hot  water.  The  calcined  residue  gave 
0*1  1  magnesia.  The  solution  of  the  car¬ 
bonate  of  potnssa  was  mixed  with  hydro¬ 
chloric  acid  and  evaporated ;  it  furnished 
0*52  chloride  of  potassium,  =  0*3289364 
potassa. 

The  composition  of  this  salt  found  by 
analysis,  and  calculated,  is  as  follows  :  — 


Found.  Atonic.  Calculated. 

Magnesia  .  10*83  1  10*66 

Potassa  . 25*59  1  24*34 

Oxalic  acid .  2  37'1 5 

Water .  27*62  6  27*85 


100 


POTASSIO  OXALATE  OF  ZINC. 

Into  the  very  concentrated  boiling  solution 
of  the  neutral  oxalate  of  potassa  was  put 
some  dry  oxalate  of  zinc  ;  a  visible  effect  en¬ 
sued,  part  nf  it  being  dissolved.  The  liquid 
was  filtered,  after  having  been  digested  for 
some  time  with  the  oxalate  of  zinc.  On  cool¬ 
ing,  a  salt  crystallized  under  the  form  of  small 
transparent  tables.  It  was  sparingly  soluble 
in  cold  water,  and  was  decomposed  by  hot 
water,  oxalate  of  zinc  being  separated.  It 
effloresced  in  the  air;  15  grammes  of  the 
salt,  on  being  heated  to  +  200°  C.  (  +  392°  F.) 
lost  0  31  wafer.  The  dried  salt  was  then 


Formula  : — MgC  +  KC  +  Gil 

AMMONIACAL  OXALATE  OF  MAGNESIA. 

To  a  boiling  concentrated  solution  of  the 
neutral  oxalate  of  ammonia  was  added  oxa¬ 
late  of  magnesia,  so  long  as  it  produced  an 
effect,  then  it  was  boiled  for  some  time  with 
an  excess,  and  next  filtered.  On  cooling,  a 
salt  was  obtained  crystallized  in  papillary 
groups  of  a  milky  white  fcolor.  It  is  soluble 
in  cold  as  well  as  in  hot  water,  but  the  so¬ 
lution  is  rendered  turbid  by  oxalate  of  mag¬ 
nesia.  It  effloresces  in  the  air. 
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I.  1*015  grammes  of  the  salt  were  boiled 
with  water  and  potassa,  and  the  ammonia 
received  by  hydrochloric  acid  was  determined 
by  chloride  of  platinum.  It  yielded  ammo- 
niacal  chloride  of  platinum  =  2*85  =  0*219222 
ammonia. 

3*185  grammes  of  the  salt  on  being  cal¬ 
cined  left  0*13  magnesia  as  a  residue. 
The  small  quantity  of  magnesia  leads  to  the 
belief  that  the  double  salt  sought  for  is 
mixed  with  the  oxalate  of  ammonia  ;  it  was 
tried  again  to  produce  it  in  the  following 
way  : — 

The  boiling  solution  of  the  biuoxalate  of 
ammonia  was  saturated  by  the  carbonate  of 
magnesia  and  kept  boiling  for  some  time ; 
a  precipitate  was  thrown  down  which  proved 
to  be  oxalate  of  magnesia :  the  liquid  was 
filtered  and  evaporated ;  on  cooling,  a  salt 
crystallized,  which  was  endowed  with  the 
same  properties  as  the  former. 


II.  0*64  grammes  were  calcined,  and 
yielded  0*025  magnesia.  0*725  grammes 
were  dissolved  in  water  impregnated  with 
hydrochloric  acid,  and  the  oxalic  acid  deter¬ 
mined  by  the  aid  of  chloride  of  calcium  and 
ammonia ;  it  yielded  0*54  carbonate  of 
lime  =0*3851  oxalic  acid. 

The  same  composition  having  again  been 
found,  it  shows  that  the  salt  is  not  a  mere 
aggregation.  Its  composition  may,  therefore, 
be  expressed  by  the  following  numbers  :  — 


I. 

II.  Atoms. 

Calculated, 

Magnesia..  4*14 

3*9  1 

4*44 

Ammonia  21*59 

6 

2211 

Oxalic  acid 

53*11  7 

54*13 

Water  .... 

10 

19632 

100*00 

In  all  the  -calculations  the  atom  of  oxalic 
acid  is  fixed  at  450. 


II.  CHEMICAL  MANUFACTURES  AND  AGRICULTURAL 

CHEMISTRY. 


THE  OPERATION  OF  EXCISE  RE¬ 
STRICTIONS  UPON  THE  PRO¬ 
GRESS  OF  CHEMICAL  SCIENCE 
AS  APPLIED  TO  THE  ARTS  AND 
MANUFACTURES  OF  THIS  COUN¬ 
TRY  . 

LETTER  I. 

To  the  Editors  of  The  Chemist . 
Gentlemen, — 

I  venture  to  trouble  you  with  a  few  re¬ 
marks  which,  at  first  sight,  may  appear  to 
have  a  political  tendency  ;  but,  being  well 
aware  that  politics  and  political  feeling  ever 
ought  to  be  carefully  avoided  in  a  journal 
devoted  to  science,  I  hope  to  be  able  to 
treat  the  subject  to  which  I  wish  to  call  the 
attention  of  your  readers,  so  as  to  satisfy 
you  and  them  that  the  encouragement  of 
chemistry  applied  to  manufactures,  is  the 
sole  object  of  my  addressing  you. 

The  attention  of  Governments,  in  all 
civilised  countries,  is  now  being  called  to  the 
policy  of  establishing  schools  for  the  study 
of  design,  of  chemistry,  and  of  natural  phi¬ 
losophy  :  but  only  a  sirufil  portion  of  good 
is  done,  if,  when  your  pupils  are  educated 
and  commence  life, — full  of  enthusiasm  to 
apply  the  knowledge  they  have  gained  to 
the  improvement  of  manufactures  dependent  ! 
upon  it, — they  find  that  the  great  staple 
manufactures  of  the  country  are  so  sur¬ 
rounded  by  restrictions  and  fiscal  regulations 
as  to  preclude  the  practical  application 


of  the  knowledge  they  have  for  years  been 
accumulating. 

If  we  were  to  inform  a  foreigner,  who  bad 
never  heard  of  Excise  regulations,  that  in 
England  maufacturers  are  precluded  from 
trying  experiments  to  improve  their  manu¬ 
facture,  except  in  the  presence  of,  and  under 
the  espionage  of  Government  ambulating 
officers,  who,  passing  hourly  from  the  works 
of  the  most  intelligent  to  those  of  the  most 
ignorant,  but  more  crafty,  carry  from  one 
to  the  other  in  a  few  words  the  results  ob¬ 
tained  from  months  and  weeks  of  toil  and 
reflection,  be  would  not  believe  such  a  state 
of  things  could  have  been  tolerated  ;  and 
certainly  it  is  a  remarkable  circumstance, 
that,  in  this  country,  of  all  others,  a 
system  should  exist  calculated  at  once 
to  place  the  ignorant  on  a  par  with  the 
intelligent — to  give  advantages  to  the  fraudu¬ 
lent  over  the  honest  manufacturer.  Rut  so 
it  is  :  and  strongly  feeling  how  much  the 
improvement  of  three  important  manufac¬ 
tures — dependent  on  a  knowledge  of  che¬ 
mistry  for  their  successful  prosecution — 
is  retarded  by  the  regulations  necessary 
to  collect  an  Excise  duty,  I  propose 
to  consider  the  state  of  the  manufac¬ 
tures  of  glass,  paper,  and  soap,  with  re¬ 
ference  to  the  progress  of  chemical  science, 
and  its  application  to  other  manufactures 
equally  requiring  a  knowledge  of  chemistry, 
which  have  not  been  harassed  and  retarded 
by  the  prying  ^inquisitiveness  of  excise- 
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men,  and  the  destructive  operation  of 
Excise  laws.  It  is  not  my  intention, 
as  I  stated  at  first,  to  treat  the  question 
politically  ;  I  shall  therefore  leave  the  finan¬ 
cial  view  of  the  subject  to  others,  to  be  ar-  i 
gued  in  more  fitting  places  ;  but  I  hope  in 
future  paper*  to  convince  your  readers 
that  so  long  as  manufacturers,  in  the  manage¬ 
ment  of  their  processes,  are  obliged  to  obey  ' 
Excise  laws,  it  will  be  impossible  for  them  to 
take  advantage  of  the  discoveries  which 
chemistry  is  daily  opening^  to  them,  or  ade- 
quately  to  encourage  or  reward  those  whose  j 
intelligence  and  industry  are  wasted  for  want  j 
of  that  assistance  of  apparatus  and  space, 
which  any  practical  man  would  be  happy  to 
afford,  could  he  secure  to  himself  the  results 
of  his  experiments,  which  is  utterly  impossi¬ 
ble,  so  long  as  the  permission  of  the  Com¬ 
missioners  of  Excise  is  required  previously 
to  the  introduction  of  a  new  process,  or 
making  any  alteration  in  the  apparatus. 

Having  proved  this  to  your  readers — 
readers  engaged  in  experimental  chemistry, 
to  whom  the  power  of  practically  working  out 
the  results  of  their  experiments  in  the  labora¬ 
tory,  in  large  manufactories,  is  of  the  utmost 
importance,  I  shall  trust  to  their  using 
every  proper  opportunity  to  enforce  their 
convictions  on  the  minds  of  those  who  alone 
have  the  power  to  remove  such  unscientific 
laws  from  the  statute  hook. 

Should  you  encourage  me  by  the  ad¬ 
mission  of  this  paper,  I  will,  next  month, 
enter  upon  my  subject. 

I  am, 

Gentlemen, 

Your  obedient  servant, 

H. 


ON  THE  MANUFACTURE  OF  GUN¬ 
POWDER,  AND  ON  THE  PROPOR¬ 
TIONS  OF  INGREDIENTS  USED 
BY  VARIOUS  NATIONS  ;  WITH* 
THE  MODES  OF  PREPARING  THE 
VARIOUS  COLORED  FIRES,  SIG¬ 
NAL  ROCKETS,  Nc. 

To  the  Editors  of  The  Chemist. 
Gentlemen, — ■ 

Being  in  possession  of  some  very  good  pro¬ 
portions  for  malting  the  various  colored  fires, 
now  so  generally  used  by  pyrotechnists  in 
artificial  and  other  fireworks,  I  have  taken 
the  trouble  to  reduce  these  compounds  to  the 
proportion  of  the  hundred  parts,  in  accord¬ 
ance  with  what  is  done  by  various  nations, 
in  preparing  gunpowder;  and  in  order  that 
I  may  be  able  to  embody  all  the  information 
on  this  subject  in  my  possession,  and  for  the 
sake  of  making  the  whole  a  matter  of  general 
interest  to  your  numerous  readers,  1  shall 


commence  this  subject  with  a  statement  ot 
some  of  the  most  useful  proportions  of  in¬ 
gredients  used  in  the  manufacture  of  gun¬ 
powder,  by  different  nations,  considering 
gunpowder  and  its  elements  to  be  the  soul  of 
pyrotechny,  and  that  a  knowledge  of  its 
proportions  and  manufacture  must  he  found 
generally  useful. 

Gunpowder,  as  is  generally  known,  is  a 
compound  of  saltpetre,  sulphur,  and  char¬ 
coal,  and  its  goodness  depends  more  on 
the  intimate  combination  of  its  ingredients 
than  on  their  positive  purity.  Their  purity  is, 
however,  of  very  great  importance,  all  other 
things  being  considered.  The  proportions 
may  vary  according  to  the  use  made  of  it, 
as  follows  : — 

Common  Shooting  Shooting  Miner’s 


Powder. 

Powder. 

Powder.  Powder. 

Saltpetre..  75 ‘0 

78 

7G 

05 

Charcoal..  12*5 

12 

15 

15 

Sulphur..  12  5 

10 

9 

20 

100-0 

100 

100 

100 

The  following,  however, 

are  the 

most 

approved  proportions  of  ingredients  em¬ 
ployed  by  the  English,  French,  United 
States,  Russian,  and  Chinese  Govern¬ 
ments;  to  which  is  added  the  best  theore¬ 
tical  proportion,  as  recommended  in  the 
“  Journal  of  the  Royal  Institution,”  Vol.  I., 
page  135.  In  looking  over  these  tables  the 
reader  will  not  fail  to  observe  the  close 
approximation  of  the  Chinese  proportions 
to  the  theoretical  proportions  of  ingredients 
for  gunpowder. 

THE  ROYAL  MILLS  AT  WALTHAM  ABKEY. 

Nitre .  75  lbs. 

Charcoal. .  .  .  15 

Sulphur  . . . .  10 


J00 


THE  FRENCH  NATIONAL  ESTABLISHMENT. 

Nitre .  75  lbs. 

Charcoal .  12*5 

Sulphur .  12*5 


100 


THE  UNITED  STATES  OF  AMERICA. 

Nitre .  75  lbs. 

Charcoal .  125 

Sulphur .  12-5 


100 
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RUSSIAN  POWDER, 


Nitre  .  73*78 

Charcoal .  13*59 

Sulphur .  12*63 


100  00 


THE  CHINESE  POWDER. 


Nitre . . 

.  75*0 

Charcoal  . 

.  14*4 

Sulphur . 

9*9 

99*3 

THEORETICAL 

PROPORTIONS. 

Nitre  . 

.  75*0 

Charcoal . 

.  13*23 

Sulphur . 

.......  11*77 

100*0 


Having  given  the  foregoing  proportions  of 
ingredients  used  in  the  manufacture  of  gun¬ 
powder,  I  will  now  proceed  to  give  a  de¬ 
scription  of  the  processes  employed  at  a 
highly  celebrated  establishment  ;  and  in 
order  that  all  may  be  clearly  understood,  I 
shall  commence  with  the  preparation  of  the 
substances  employed. 

I.  - THE  CHARCOAL-MILL. 

The  charcoal  is  carefully  examined  to  see 
that  it  contain  no  brands  or  imperfect  coal 
in  it.  It  is  then  sifted  through  a  lawn  sieve, 
to  separate  any  light  or  other  matters,  and 
carried  to  the  mill  to  be  ground  until  it  is 
reduced  to  a  powder  sufficiently  fine  to  pass 
through  a  bolting  sieve  of  brass  wire,  calcu¬ 
lated  to  bring  it  to  the  same  degree  of 
powder  that  the  sulphur  and  saltpetre  must 
be  brought  to,  and  which  is  absolutely 
necessary  in  order  to  effect  an  intimate 
mixture  of  these  three  ingredients. 

II.  - THE  SULPHUR-MILL. 

The  sulphur  having  been  perfectly  refined 
before  it  is  brought  to  the  manufactory,  is 
broken  into  small  pieces  and  attentively  ex  ¬ 
amined  before  it  is  laid  upon  the  mill,  in 
order  to  pick  out  any  particles  of  extraneous 
matter,  such  as  pieces  of  wood,  paper,  &c. 
It  is  then  reduced  by  the  mill  to  a  powder 
fine  enough  to  pass  through  a  bolting  sieve 
of  brass  ware,  upon  the  same  principle  as  that 
used  for  the  charcoal. 

III. — THE  SALTPETRE-MILL. 

The  saltpetre,  having  been  trebly  refined, 
is  melted  into  cakes,  which,  before  they  are 
broken,  must  be  well  brushed  with  a  clean 


hair-brush,  in  order  to  remove  any  dust  or 
pieces  of  grit  which  may  have  been  collected 
on  their  surfaces  from  their  having  been 
exposed  to  the  air  for  any  length  of  time 
(this  precaution  is  necessary  to  prevent  any 
accident  by  explosion  during  the  manufacture 
of  the  powder).  Having  been  thus  cleaned, 
they  are  broken  with  a  wooden  mallet,  and 
laid  upon  the  saltpetre  mill,  and  ground 
small  enough  to  pass  through  a  fine  wire 
sieve,  which  is  worked  in  a  covered  hopper, 
and  received  into  a  tub  placed  under  the 
hopper,  and  so  connected  with  it  by  a 
cushion,  that  by  the  weight  of  the  former  it 
presses  closely  upon  the  tub,  and  prevents 
waste  from  the  finer  particles  of  the  saltpetre 
flying  off’.  This  mode  of  operating  is 
absolutely  necessary,  because  the  velocity  of 
the  bolting  engine  would  otherwise  occasion 
the  saltpetre  to  form  itself  into  lumps,  which 
would  clog  the  wires  of  the  sieve,  and  pre¬ 
vent  the  separation  of  the  powder  from  that 
which  is  imperfectly  ground. 

IV.—1 THE  MIXING-HOUSE. 

The  saltpetre,  sulphur,  and  charcoal,  hav¬ 
ing  been  prepared  as  above  directed,  are  put 
into  separate  bins,  and  when  the  charges  are 
to  be  got  in  readiness  for  the  powder  mill,  a 
quantity  of  each  ingredient  for  the  service  of 
one  bed-stone  at  a  time  is  to  be  weighed  out 
according  to  the  proportions  required.  In 
the  Government  establishments  the  propor¬ 
tions  for  gunpowder  are,  saltpetre  751bs., 
charcoal  151bs.,  sulphur  101bs.,  for  the 
barrel  of  lOOlbs.  weight.  The  three  ingre¬ 
dients  being  thus  weighed,  are  put  into  a 
charge-tub,  in  the  following  manner,  so 
as  to  make  the  most  intimate  mixture  pos¬ 
sible  : — 

First  a  layer  of  charcoal,  then  a  layer  of 
sulphur,  a  second  layer  of  charcoal,  and 
lastly,  a  layer  of  saltpetre.  Great  care  must 
be  taken  that  these  layers  shall  bear  exactly 
the  same  proportion  relatively  to  each  other, 
as  did  the  three  quantities  of  ingredients 
which  were  weighed  off  for  the  charge  of  one 
bed-stone.  The  more  frequently  these  lay¬ 
ers  can  be  repeated,  in  putting  the  charge 
into  the  mixing  tub  or  vessel,  the 
more  intimate  will  be  the  mixture  of 
of  the  ingredients.  The  charge  being  put 
into  the  tub,  as  above  described,  a  cover  is 
put  over  it,  to  which  is  affixed  a  wooden  in¬ 
strument  with  eight  prongs,  for  stirring  the 
charge,  so  constructed  that  it  can  be  worked 
by  a  handle  at  top  ;  this  operation  is  per¬ 
formed  by  a  man,  and  continued  until  he 
considers  that  the  ingredients  are  sufficiently 
incorporated.  The  charge  is  next  taken  out 
of  the  tub,  and  passed  through  a  fine  brass 
wire  sieve  into  another  tub  placed  under  the 
bottom  of  a  covered  hopper,  similar  to  that 
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used  iu  the  saltpetre  mill.  The  whole  being  j 
received  into  the  tub  under  the  hopper,  the  j 
wooden  stirrer  is  to  be  again  applied,  and 
used  according  to  the  judgment  of  the  mix¬ 
ing-house  man. 

It  is  found  in  practice,  that  this  method 
of  mixing  the  charges  possesses  many  ad¬ 
vantages  over  the  old  method,  which  con¬ 
sisted  in  reducing  the  charcoal  and  sulphur 
to  a  fine  powder,  and  breaking  the  cakes  of 
saltpetre  to  pieces,  about  the  size  of  a  w  al¬ 
nut,  with  a  wooden  mallet,  and  then  mixing 
the  charges  in  a  large  trough,  with  a  copper 
shovel,  first  throwing  in  the  powdered  char¬ 
coal,  then  the  sulphur,  and,  lastly,  the  salt¬ 
petre. 

V. — THE  POWDER-MILL. 

The  charges,  having  been  prepared  at  the 
mixing-house,  are  deposited  in  the  charge 
magazines,  which  are  so  constructed  as  to 
contain  the  unwrought  charges  on  the  one 
side,  and  the  finished  charges  on  the  other. 
The  mill-man  takes  out  an  unwrought  charge, 
and  places  it  on  the  bed-stone  as  equally  as 
possible  ;  taking  great  care,  at  the  same  time, 
to  make  as  little  dust  as  possible. 

The  dust  which  may  fly  off  from  the 
charge,  in  loading  the  mill,  must  be  carefully 
swept  down  from  the  stones,  wheels,  and 
curb,  as  soon  as  possible  ;  for  if  left  until  a 
charge  is  nearly  wrought,  and  then  swept 
into  the  powder,  it  will  render  it  foul,  and 
for  the  same  reason  the  -workmen  should  re¬ 
move  the  charge  already  wrought  previous 
to  bringing  into  the  mill  that  which  is  un¬ 
wrought. 

After  a  few  revolutions  of  the  stones  of 
the  mill,  so  as  to  level  the  charge,  the  mill- 
man  sprinkles  it  with  pure  cold  water,  from 
a  small  copper  watering-pot;  the  quantity 
of  water  to  be  used  in  this  case,  must  depend 
upon  the  experience  of  the  mill-man,  and 
the  moist  or  dry  state  of  the  mill-stones, _ 
which  are  always  more  or  less  affected  by  the 
state  of  the  atmosphere.  In  damp  weather, 
therefore,  a  much  smaller  quantity  of  water 
is  required.  The  stones  at  one  powder-mill 
are  from  three  to  four  tons  each,  and  are 
moved  with  a  velocity  equal  to  7 4  revolu¬ 
tions  per  minute,  and  it  has  been  found  in 
practice,  that  powder  worked  under  these  for 
three  hours,  has  been  of  equal  strength  with 
other  charges  worked  for  five  hours,  at 
another  mill,  belonging  to  the  same  parties, 
when  the  greatest  velocity  of  the  stones  is 
only  4£  revolutions  in  a  minute. 

Notwithstanding,  it  is  necessary  as  a  guide 
to  the  mill-man,  to  establish  an  average  time, 
which  is  generally  three  hours,  for  working 
the  charge,  still  it  must  greatly  depend  upon 
his  judgment,  as  to  how  much  longer  it  may 
be  proper  to  work  it ;  this  part  of  the  pro. 


cess  depending  entirely  on  the  state  of  the 
atmosphere ;  therefore,  although  a  charge  may 
be  thought  nearly  ready  for  taking  off,  a 
dampness  may  suddenly  come  on,  and  ren¬ 
der  it  necessary  for  it  to  be  worked  a  con¬ 
siderable  time  longer.  The  stones  in  some 
mills,  revolving  with  considerable  velocity,  it 
is  found  necessary  in  these  cases  to  use  a 
wooden  instrument  called  a  shover,  with 
which  the  mill-man  pushes  the  charge 
towards  the  inner  stone,  the  pressure  of 
which  is  sufficient  to  throw  it  back  for  the 
outer  stone  to  pass  over  it ;  were  not  this  p re¬ 
caution  frequently  used,  the  composition 
would,  by  degrees,  work  from  under  the 
inner  stone,  and,  leaving  it,  would  come  in 
contact  wfith  the  bed,  and  an  explosion 
would  perhaps  be  the  result. 

VI. — I.  THE  CORNING- HOUSE. 

When  the  charges  are  brought  from  the 
charging  magazine,  a  sample  of  each  mill- 
man’s  work  is  taken,  which,  after  having 
been  granulated  by  a  hand-engine,  contrived 
for  that  purpose,  is  sent,  to  the  proof-house, 
to  be  dried  for  proof.  The  next  day,  the 
charges,  having  been  carried  to  the  press, 
(which  was  formerly,  and  is  yet  in  some 
mills,  a  screw  press  of  large  size,  but  which, 
in  many  places,  is  now  superseded  by  Bra¬ 
mah’s ‘hydraulic  press),  and  are  carefully  laid 
thereon,  so  that  they  may  be  formed  by  it  into 
a  mass,  as  equally  dense  as  possible,  and  are 
to  remain  under  pressure  as  long  as  the  state 
of  the  atmosphere  may  require.  The  quan¬ 
tity  of  powder  mostly  pressed  at  one  time,  is 
about  400  pounds’  weight.  The  mass,  which 
is  called  the  pressed  cake,  having  stood  a  suf¬ 
ficient  length  of  time  in  the  press,  is  taken 
out  and  broken  with  a  large  wooden  maul, 
the  pieces  being  carried  to  a  trough  called  the 
breaking  trough,  and  reduced  by  wooden 
mallets  into  irregular  pieces,  of  about  the 
size  of  peas,  seveii  pounds’  weight  of  which 
is  put  into  a  corning-sieve,  32  sieves  being 
contained  in  the  coming-engine,  which,  at 
some  mills,  is  worked  by  a  water-wheel. 
After  the  engine  is  loaded  the  machine  is  put 
into  motion,  and  when  the  corning-house- 
man  observes  that  the  dust  from  the  pieces 
of  composition  has  passed  through  the  com¬ 
ing-sieve,  he  puts  in  a  piece  of  liijnum  vit<r, 
called  a  runner,  circular,  and  with  convex 
surfaces,  and  so  constructed  as  to  granulate 
the  press-cake,  and  make  it  pass  through 
the  holes  of  the  sieve  into  another  sieve, 
called  a  hair  duster,  which  allows  the  dust  to 
separate  from  the  grains,  by  passing  into  a 
trough  for  its  reception,,  under  the  coming- 
engine  ;  after  this,  the  sieves  are  emp tied, 
and  the  operation  is  repeated  until  the  whole 
of  the  pressed-cake  is  granulated.  This  part 
of  the  process  being  finished,  the  grains  at  e 
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passed  through  a  sieve  called  the  separating 
sieve,  the  holes  in  which  act  as  a  gauge  to 
prevent  the  irregular  pieces  of  composition 
from  being  forced  amongst  the  corned  pow¬ 
der  in  the  hair  dusters,  which,  from  the  ve¬ 
locity  of  the  coming-engine,  would  otherwise 
inevitably  happen. 

The  grained  powder  is  now  put  into  a  reel 
lined  with  canvass,  of  such  a  texture  as  to 
admit  of  the  fine  grain  and  dust  passing 
through  it,  while  the  large  and  small  grains 
remain  in  it,  and  are  glazed  by  friction  ; 
these  are  afterwards  separated  into  large  and 
fine  grain  gunpowder,  by  passing  through 
the  proper  sieves.  The  time  required  for 
the  powder  to  remain  in  the  reel  for  glaz¬ 
ing  is  about  half  an  hour.  Gunpowder  thus 
glazed  is  found  to  keep  much  longer  than 
that  which  has  not  been  glazed,  and  will 
bear  travelling  much  better. 

II.  THE  DUSTING-HOUSE. 

The  very  fine  grain  and  dust,  having  been 
carried  to  the  dusting -house,  are  passed 
through  the  dusting  engine,  clothed  with 
fine  brass  wire  sieves,  to  separate  all  the 
irregular  grains.  The  dust  which  is  taken 
from  the  fine  grain  is  mixed  with  that 
which  is  to  be  worked,  as  the  operation  of 
glazing  clears  the  large  and  small  grains  from 
dust :  these  are  not  brought  to  the  dusting  - 
house. 

THE  STOVE. 

The  different  sorts  of  powder  are  put 
into  frames  with  canvas  bottoms  (called 
stove  cases),  2  feet  11  inches  long,  3  inches 
wide,  and  l-£  inch  deep.  These  are  laid 
upon  racks  which  are  fixed  up  round  the 
stone  ;  a  fire  is  then  made  in  the  stove-pot, 
and  continued  slowly  increasing  for  18 
hours,  until  the  degree  of  heat  marked  by  a 
thermometer,  placed  in  the  door  of  the 
stove,  is  100°  F.  ;  the  heat  is  afterwards 
gradually  decreased  for  18  hours  more, 
when  as  soon  as  the  stone  is  cool  enough 
for  the  men  to  go  into  it,  the  powder  is 
brought  out,  and  passed  through  a  screen 
composed  of  two  inclined  planes,  covered 
with  fine  brass  wire  sieves.  This  operation 
is  necessary  not  only  to  cool  the  powder, 
but  to  remove  any  dust  which  may  have 
been  formed  in  drying. 

From  the  screens  it  is  received  into 
wooden  barrels,  which  generally  contain 
90  lbs.,  but  which  would  hold  lOOlbs.,  if 
quite  full,  the  space  being  left  that  the  pow¬ 
der  may  have  room  to  move  in  the  barrels 
when  they  are  rolled  about ;  they  are  thus 
(after  being  heaped  up)  sent  to  the  maga. 


zine,  samples  having  been  previously  taken 
from  each  sort  of  powder,  for  proof. 

The  dust  produced  by  screening  the 
stored  powder  is  sent  to  the  eorning-house, 
in  order  to  have  the  fine  grain  separated 
from  it,  after  which  it  is  mixed  with  the 
remains  of  the  dust,  and  sent  to  be  re¬ 
worked  at  the  mill. 

The  stoving  or  drying  of  gunpowder  is, 
in  some  works,  effected  by  a  system  of  steam 
pipes  ;  the  boiler  for  supplying  the  steam 
being  mostly  a  high  pressure  boiler,  is,  for 
safety,  placed  in  a  detached  building. 

THE  PROOF-HOUSE. 

The  master  worker  of  the  powder  mill, 
and  the  mixer  of  the  composition,  attend 
every  proof  day,  at  about  8  o’clock  in  the 
morning,  to  see  the  several  samples  of  pow¬ 
der,  taken  from  the  mill-man's  charge,  proved 
as  to  its  strength,  and  exemption  from  what 
is  called  lights  ;  and  if  the  work  of  any  man 
is  found,  by  these  trials,  to  be  badly  in¬ 
corporated,  he  is  chequed  accordingly. 

This  proof  is  now  generaiiy  made  by  the 
mortar,  and  the  swing-gun  eprouvette,  a 
description  of  which  will  be  given  in  a  future 
communication. 

COLORED  FIRES. 

Having  given  in  the  foregoing  part  of  this 
communication  a  general  account  of  the 
various  processes  employed  in  the  prepara¬ 
tion  of  the  ingredients,  and  in  the  manufac¬ 
ture  of  gunpowder,  1  shall  now  proceed  to 
give  the  proportions  of  ingredients,  which  I 
have  found,  from  long  experience,  to  be 
best  for  the  various  colored  fires,  now  so 
much  used  at  every  respectable  display  of 
fireworks. 

1  shall  commence  by  observing  that  very 
great  care  is  required  in  the  preparation  of 
these  compounds,  as  most  of  them  contain 
the  chlorate  of  potassa  as  one  of  the  ingre¬ 
dients  employed  in  their  preparation,  this 
salt  being  easily  decomposed  when  in  com¬ 
pany  with  any  inflammable  substances,  and 
as  they  explode  by  percussion,  or  even  by 
very  slight  friction.  This  suit,  therefore, 
should  be  pulverised,  or  ground  fine  in  a 
perfectly  clean  mortar ;  it  matters  little 
whether  in  a  metallic  or  wcdgwood  mortar, 
so  long  as  both  pestle  and  mortar  are  quite 
clean.  Alter  grinding,  the  salt  should  be 
sifted  through  a  fine  lawn  sieve,  and  that 
which  does  not  pass  through  is  to  be  again 
submitted  to  pulverisation  as  before ;  alter 
all  the  salt  has  passed  through  the  sieve,  it 
should  be  kept  in  a  clean,  and  dry  wide¬ 
mouthed  stoppered  bottle,  as  it  is  liable 
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if  not  quite  pure,  to  attract  moisture  from 
the  atmosphere.  The  nitrates  of  baryta  and 
strontia  should  also  be  carefully  and 
finely  powdered  in  a  clean  mortar,  so  as  to 
prevent  contamination  of  the  one  with  the 
other.  In  fact,  it  is  requisite  in  all  cases 
to  carefully  powder  separately,  and  very 
finely,  all  the  ingredients  used  for  colored 
fires,  as  much  of  the  effect  produced  de¬ 
pends  altogether  on  this  circumstance, 
and  on  the  intimate  admixture  of  their 
ingredients.  I  find  wide-mouthed  pickle 
jars,  fitted  with  good  sound  corks,  sufficient 
to  contain  most  of  the  ingredients,  except 
the  nitrate  of  soda,  from  its  being  a  deli¬ 
quescent  salt,  and  the  chlorate  of  potassa, 
from  it  attracting  moisture  as  before  re¬ 
marked,  when  not  perfectly  pure,  should  be 
kept  in  stoppered  bottles. 

The  various  ingredients,  having  been 
thus  prepared,  are  to  be  kept  in  a  dry  situ¬ 
ation,  and  are  ready  for  use.  In  mixing 
any  preparation  it  will  be  necessary  to 
exercise  the  greatest  care  ;  a  good  bone  or 
wooden  spatula,  and  a  clean  sheet'of  foolscap 
or  demy  paper,  is  the  best  to  mix  them  on, 
especially  in  cases  in  which  the  chlorate  of 
potassa  is  used.  Each  ingredient,  as  it  is 
weighed  out,  may  be  readily  mixed  by  these 
means  with  the  others ;  the  whole  being 
carefully  incorporated,  and  as  little  force  as 
is  necessary  being  used  with  the  spatula. 
To  effect  the  part  of  the  process  of  mixing 
the  ingredients,  it  will  be  found  necessary, 
in  some  particular  cases,  to  pass  the  compo¬ 
sition  through  a  fine  lawn  sieve ;  but  this 
trouble,  by  careful  mixture  with  the  spatula, 
may,  in  most  cases,  be  avoided.  Having 
said  all  that  is  necessary  on  this  portion  of 
the  subject,  I  shall  at  once  proceed  to  give 
the  best  proportions  of  ingredients  for 
colored  fires,,  selected  from  a  great  numoer 
in  my  possession,  and  shall  commence  writh 
two  or  tlnee  of  the  most  brilliant — 


CRIMSON  FIRE  FOR  STARS. 


Chlorate  of  potassa. .  . 
Sublimed  sulphur  . .  . 
Nitrate  of  strontia  . .  . 
Sulphuret  of  antimony 
Fine  charcoal . 


grains. 

17244 

17-904 

55-197 

5-517 

4-138 


99. 


This  composition  requires  careful  mixing, 
and  is  best  driven  into  the  smallest  sized  pill 
boxes,  with  very  slight  taps  with  a  wooden 
mallet  and  a  short  cylindrical  stick,  fust 
putting  a  piece  of  fine  quick-match  acioss, 
allowing  the  four  ends  of  which  to  be  about 
half  an  inch  over  the  edge  of  the  box ;  a 
piece  of  blue  touch  paper  is  to  be  pasted 
round  the  upper  edge  of  the  box,  and,  when 
quite  dry,  slightly  twisted  at  the  top. 

COMMON  RED  FIRE. 

grains. 

Nitrate  of  strontian  .  72 

Sulphur .  20 

Mealed  powder .  0 

Coal  dust  .  2 


100 


GREEN  FIRE  FOR  STARS. 


grains. 

Nitrate  of  baryta  .  62-587 

Sublimed  sulphur  . .  10-556 

Chlorate  of  potassa. 23'607 

Charcoal  (fine)  .  1*625 

Sulphuret  of  arsenic  .  1*625 


100-000 


These. stars  are  to  be  made  up  in  pillboxes 
in  the  same  manner  as  the  crimson  stars,  be¬ 
fore  directed. 


CRIMSON  COLORED  FIRE  COMPOSITION, 
SLOW,  FOR  PANS. 


grains. 

Chlorate  of  potassa .  4*248 

Nitrate  of  strontia .  67*443 

Charcoal* .  5*654 

Sulphur .  22*655 


100-000 


This  composition,  lightly  pressed  into 
common  teacups,  or  other  earthenware  pans, 
to  be  fired  for  illumination,  primed  with 
quick  match  on  the  tops. 


*  The  charcoal  should  be  always  of  some 
soft  wood,  as  alder,  dogwood  or  willow. 


PURPLE  FIRE,  SLOW, 

FOR  PANS. 

grains. 

Chlorate  of  potassa. .  .  . . 

Nitrate  of  potassa . 

_  22-642 

Sublimed  sulphur  . 

.  22-631 

Black  oxide  of  copper. .  . . 

.  10-028 

Sulphuret  of  mercury. .  . , 

.  2-650 

To  be  put  up  in  pans,  or 

old  tea- cups,  as 

described  for  crimson  fire. 

PURPLE  FIRE  FOR 

STARS. 

grains. 

Chlorate  of  potassa . . 

.  77419 

Sulphur  (sublimed). .  .-.  . 

.  12-904 

Sulphate  of  copper . 

.  9-677 

100-000 

AGRICULTURAL  CHEMISTRY. 
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To  be  put  up  in  small  paper  pill  boxes,  as 
directed  for  crimson  and  yellow  fires.  This 
composition  is  very  liable,  in  hot  situations, 
to  undergo  spontaneous  combustion ;  it  is, 
therefore,  best  not  to  make  it  up  until  wanted. 

BLUE  FIRE  FOR  STARS. 

grains. 


Chlorate  of  potassa  .  69 

Sulphur  (sublimed)  .  24 

Sulphate  of  copper. . .  7 


100 


To  be  made  up  as  above, 
keep  from  the  above  cause. 

Dangerous  to 

YELLOW  FIRE  FOR 

PANS. 

grains. 

Nitrate  of  soda . 

. .  . .  74*528 

Sulphur  (sublimed)  .... 

....  19*624 

Charcoal . . 

5*848 

100*000 

To  be  burnt  in  pans  or  cups,  properly 
matched.  The  same  composition  put  up  in 
paper  pill  boxes  will  answer  well  for  stars  ; 
they  should  be  kept  in(a  very  dry  place,  in  a 
stoppered  bottle. 

WHITE  FIRE  FOR  PANS. 


grains. 

Saltpetre . 46*570 

Sulphur  (sublimed)  ........  23*100 

Mealed  powder  .  12*275 

Zinc  filings  . .  18*055 


100  000 


Burnt  in  pans  or  cups,  &c.,  as  before. 

WHITE  FIRE  FOR  STARS,  ETC. 


grains. 

Saltpetre  . . 57*019 

Sulphur  (sublimed)  .  28’ 075 

Zinc  filings .  14*906 


100  000 


LILAC-COLORED  FIRE  FOR  PANS. 

grains. 


Chlorate  of  potassa  . .  49 

Sulphur  (sublimed)  .  25 

Dry  powdered  common  chalk. .  20 

Black  oxide  of  copper  .  6 


100 

Burnt  in  pans,  as  before  stated. 


LILAC- COLORED  FIRE  FOR  STARS. 

grains. 


Chlorate  of  potassa  . *  * .  . .  50 

Sulphur  sublimed  .  25 

Dry  powrdered  common  chalk  . .  22 

Black  oxide  of  copper .  3 


100 


To  be  burnt  in  paper  pillboxes,  &c.,  as 
before  stated. 

I  may  be  allowed  to  add  some  of  the 
best  proportions  of  composition  for  signal 
rockets  : — 

FOR  THE  TWO  OZ.  ROCKET. 


grains. 

Saltpetre  (pulverised)  .  54*545 

Sulphur  (sublimed)  .  18*182 


Charcoal  (fine  dogwood)  ....  27*273 


100*000 


FOR  THE  FOUR  OZ.  ROCKET. 


grains. 

Saltpetre  (pulverised)  .  64 

Sulphur  (sublimed)  ..........  16 

Charcoal . . .  20 


100 

EIGHT  OZ.,  OR  HALF-POUND,  TO  SIXTEEN 
OZ.,  OR  POUND  SIGNAL  ROCKETS. 


grains. 

Saltpetre  (pulverised). .......  62*745 

Sulphur  (sublimed) . . .  15*686 

Charcoal  (fine  dogwood,  alder, 
or  willow)  . .  21*569 


100*000 


In  order  to  obtain  the  best  results  with 
the  foregoing  proportions  of  composition  for 
signal  rockets,  it  is  absolutely  necessary  that 
various  compositions,  should  be  driven  w  ith 
considerable  force  and  great  regularity  into 
well  made  paper  rocket  cases,  supported  in 
gunmetal  moulds  and  with  gunmetal  drifts 
or  rammers,  and  they  are  all  to  be  charged 
on  metallic  spindles  in  their  centres. 

As  a  general  rule  it  may  be  stated  that 
the  proportions  to  be  observed  in  the  for¬ 
mation  of  these  rockets  are  as  follows  : — 

The  diameter  of  a  leaden  ball  weighing 
one  pound  is  the  diameter  of  a  one  pound, 
rocket ;  that  of  the  leaden  ball  weighing 
half  a  pound,  is  the  diameter  of  the  half- 
pound  rocket,  and  so  on  to  the  four  oz.  and 
two  oz,  rockets. 

The  diameter  of  all  sized  rockets  having 
been  thus  determined  on,  as  a  rule,  the 
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proportioning  of  the  length  to  the  diameter 
is  another  point  for  consideration.  It  has 
been  found  in  practice  that  three  diameters 
and  a  half  of  the  interior  of  each  rocket 
is  the  proper  length  of  the  spindle  on  which 
they  are  to  be  driven,  and  that  one  diameter 
above  that  should  be  all  solid  composition, 
for  the  body  of  the  rocket,  a  quarter  of  a 
diameter  of  finely  powdered  dry  clay  on  the 
top  of  the  composition  should  be  driven  in 
firmly  to  complete  the  body  of  the  rocket;  this 
clay  has  a  small  hole  drilled  through  it  into 
the  composition,  so  as  to  form  a  communi¬ 
cation  from  it  to  the  blasting  powder,  con¬ 
tained  in  the  head,  amongst  the  stars,  which 
bead  is  attached  to  the  rocket  by  glueing  it 
on  firmly. 

ROCKET  STARS  (BRILLIANT). 


Saltpetre  (pulverised)  . .  52'588 
Sulphur  (sublimated)  ....  13'  14  7 
Antimony  (sulphuret)  ..  13*147 

Isinglass .  1  *39  7 

Vinegar  .  6'573 

Spirit  of  wine .  13'  148 


100-000 


The  saltpetre,  sulphur  and  antimony, 
having  been  reduced  to  fine  powder,  sepa¬ 
rately,  are  to  be  intimately  mixed  through  a 
lawn  sieve  ;  the  isinglass  is  to  be  dissolved  in 
the  vinegar,  and  then  added  to  the  other  in¬ 
gredients,  and  while  being  incorporated,  the 
spirit  of  wine  is  to  be  added,  and  the  whole 
well  mixed  together. 

These  stars  are  formed  in  a  brass  mould, 
while  in  the  moist  state  (about  that  of  slightly 
moist  sugar),  on  a  wooder.  block,  and  are 
afterwards  forced  from  the  mould  by  another 
round  piece  of  the  metal  on  to  a  paper  tray, 
and  then  well  dredged  with  meal  powder 
from  a  dredger. 


TAILED  STARS  FOR  ROCKETS. 


Saltpetre . 

35  TGI 

Sulphuret  of  antimony  . . 

17'582 

Sulphur  . 

10  790 

Meal  powder  . 

24-383 

Charcoal . 

12-081 

100  000 

The  composition  having  been  well  incor¬ 
porated  with  a  small  quantity  of  thin  glue  or 
isinglass  so  as  to  form  a  stiff  paste,  is  then  to 
be  battened  to  about  a  quarter  of  au  inch 
thick  with  a  round  piece  of  wood,  and  after¬ 
wards  cut  out  into  squares  about  half  an  inch 
thick. 

After  these  stars  are  formed,  they  are  to 
be  slightly  brushed  over  with  linseed  oil  and 
dried  in  the  open  air,  after  dredging  them 
with  mealed  powder. 


GOLD  RAINS  FOR  ROCK L  I  S. 


Mealed  powder .  C6  666 

Sulphur  .  ll  112 

Fine  charcoal .  22'222 


100-000 


To  be  well  mixed  and  charged  in  strong 
cases  or  tubes  of  paper. 

If  you  think  the  foregoing  communication 
worthy  ot  a  place  in  your  valuable  work,  Tiie 
Chemist,  you  will  greatly  oblige  me  by 
giving  it  insertion  in  its  columns. 

It  was  my  intention  to  have  sent  with  this 
paper  the  process  and  preparation  of  in¬ 
gredients  employed  for  the  manufacture  of  a 
very  strong,  but  dangerous  gunpowder,  first 
prepared  by  the  French,  in  which  chlo¬ 
rate  of  potassa  takes  the  place  of  the  nitre; 
on  a  future  occasion,  with  your  permission, 
1  will  forward  the  article  for  insertion  in  The 
Chemist,  as  also  the  whole  jirocess  for  the 
manufacture  of  a  ton  of  rough  saltpetre, 
and  with  a  tabic  of  results.  &c.,  together 
with  the  process  for  extracting  saltpetre  from 
damaged  gunpowder,  and  anything  else  that 
1  think  will  at  all  interest  your  readers  in 
general. 

I  am, 

Gentlemen, 

Very  truly  yours, 
James  Marsh. 

Beresford-street,  Woolwich  ; 

December  11,  18-13. 

[We  shall  be  greatly  obliged  to  our 
talented  correspondent  for  the  papers  which 
he  is  so  kind  as  to  promise  us.] 


MEMOIR  ON  THE  DISTRIBUTION 
OR  APPROPRIATION  OF  LANDS.* 

BY  PROFESSOR  LIEBIG. 

The  most  attentive  investigations  concerning 
the  animal  bodies  have  shown  that  the  blood, 
the  bones,  the  hair,  &c.,  as  well  as  all  the 
organs,  contain  a  certain  number  of  mineral 
substances.  If  these  were  not  present  in 
the  food,  their  formation  could  not  take 
place. 

The  blood  contains  potassa  and  soda,  as 
well  as  compounds  of  these  bases  with  phos¬ 
phoric  acid.  The  bile  is  rich  in  alkalis  ;  the 
substance  of  the  muscles  contains  a  certain 
quantity  of  sulphur  ;  the  red  coloring  matter 
of  the  blood  contains  iron  ;  the  most  im¬ 
portant  principle  of  the  bones  is  phosphate 
I  of  lime;  the  nervous  and’ cerebral  substance 
contains  phosphoric  acid  and  alkaline  phos- 


*  dnnalen  der  Chemic  and  Pharmacie, 
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phates  ;  the  gastric  juice,  free  hydrochloric 
acid. 

We  know  that  the  free  hydrochloric  acid 
of  the  gastric  juice,  and  a  portion  of  the 
soda  in  the  blood,  arise  from  chloride  of 
sodium;  and,  that,  by  the  simple  privation 
of  this  salt,  we  put  an  end  to  digestion  and 
life. 

If  we  give  for  nourishment,  to  a  young 
pigeon  ( Chossat ,  Comptes  Renclus  de  L’ Aca¬ 
demic  des  Sciences,  June,  1843),  grains 
of  wheat,  in  which  the  most  important  prin¬ 
ciple  of  its  bones,  phosphate  of  lime,  is 
wanting,  and  if  it  be  prevented  from  pro¬ 
curing,  elsewhere,  the  lime  which  is  neces¬ 
sary  for  it,  we  perceive  that  its  bones  be¬ 
come  more  and  more  thin  and  fragile,  and 
that  the  continued  deprivation  of  this  sub¬ 
stance  produces  death.  If  we  suppress  the 
carbonate  of  lime  in  the  nourishment  of 
birds,  they  lay  eggs  deprived  of  the  hard  pro¬ 
tective  shell. 

If  we  feed  a  cow  with  an  excess  of 
tubercles  and  roots,  such  as  potatoes  and 
beet-root,  which  contain  phosphate  of 
magnesia,  but  only  traces  of  lime,  the 
animal  experiences  the  same  fate  as  the 
young  pigeon. 

If  we  remove,  daily,  from  the  cow,  its  milk, 
a  certain  quantity  of  the  phosphate  of  lime, 
without  repairing  this  loss  in  its  nourish¬ 
ment,  this  phospate  must  be  taken  from 
its  bones,  which  gradually  lose  their  strength 
and  solidity,  and,  finally,  become  incapable 
of  supporting  the  weight  of  its  body. 

If  we  add  to  the  nourishment  of  the 
pigeon,  grains  of  barley,  or  peas,  or,  to  that 
of  the  cow,  barley  straw  or  clover,  which  are 
rich  in  salts  of  lime,  the  health  of  the  animal 
is  sustained,* 

Men  aud  animals  receive  their  blood  and 
the  principles  of  their  bodies  from  the 
vegetable  kingdom,  and  an  inscrutable  wis- 
dom  has  ordained  that  the  life  and  the  vege¬ 
tation  of  the  plant  should  be  connected  by 
the  closest  links  with  the  absorption  of  the 
same  mineral  substances  that  are  indispen¬ 


*  The  workmen,  in  the  mines  of  South 
America,  whose  daily  work  (perhaps  the 
hardest  in  the  world)  consists  in  raising  on 
their  shoulders,  from  a  depth  of  146m. 
178,  a  charge  from  the  mine  of  the  weight 
of  from  90  to  100  kil. ,  live  only  on  bread 
and  beans  ;  they  would  prefer  bread  alone 
for  their  nourishment ;  but  their  masters, 
who  have  found  that  they  cannot  work  so 
hard  with  bread  alone,  treat  them  like 
horses,  and  force  them  to  eat  beans  (Darwin, 
Journal  of  Researches,  p.  324).  But  beans 
contain  proportionally,  much  more  of  the 
earthy  substance  of  the  bones  than  bread. 


sable  to  the  animal  organism.  Without 
those  inorganic  matters  which  we  know  to  he 
principles  of  their  ashes,  it  is  impossible  to 
form  an  idea  concerning  the  formation  of  the 
germ,  of  the  leaf,  of  the  flower  and  of  the 
fruit. 

The  quantity  of  the  principles  serving  for 
the  nourishment  of  animals  is  extremely  un¬ 
equal  in  the  cultivated  plants. 

There  is  a  much  greater  relation  between 
tubercles  and  roots,  with  respect  to  their 
chemical  principles,  than  with  the  seeds. 
The  latter  have  always  a  similar  composition. 

Potatoes,  for  example,  contain  from  75  to 
77  per  cent,  of  water,  and  from  23  to  25 
per  cent,  of  solid  substance.  By  means  of 
a  mechanical  operation,  we  can  decompose 
the  latter  into  18  or  19  parts  of  starch,  and 
and  three  or  four  parts  of  dry,  amylaceous 
fibre.  It  is  easy  to  see  that  the  two  com¬ 
bined  weigh  almost  as  much  as  the  dry 
potatoes  themselves.  The  two  hundredths 
which  are  wanting  are  formed  of  stilts,  and 
of  the  sulphuro -nitrogenous  substance  known 
under  the  name  of  albumen. 

Beet  roots  contaiu  from  88  to  90  per  cent, 
of  water.  25  parts  of  beet  roots  contain,  very 
nearly,  the  same  elements  as  25  parts  of 
dried  potatoes.  We  found  from  18  to  19 
parts  of  sugar,  and  3  or  4  parts  of  cellular 
tissue  ;  half  of  the  two  hundredths  which 
are  wanting  is  formed  of  salts  ;  the  rest  is 
albumen. 

Turnips  contain  from  90  to  92  parts  of 
water.  From  23  to  25  parts  of  dry  turnips 
contain  from  18  to  19  parts  of  pectine, 
with  very  little  sugar,  three  or  four  parts  of 
cellular  tissue,  and  two  parts  of  salts  and 
albumen.  Sugar,  starch,  and  pectine  con¬ 
tain  no  nitrogen ;  they  are  met  with,  in 
plants,  in  the  free  state,  never  in  that  of 
combination  with  salts  or  alkaline  bases. 
These  are  combinations  formed  by  the  car¬ 
bon  of  the  carbonic  acid,  and  the  principles 
of  water,  whose  elements  take  the  form  of 
starch  in  the  potato,  that  of  sugar  in  the 
beet-root,  and  that  of  pectine  in  the  turnip. 

We  have  as  a  sulphuro -nitrogenous  prin¬ 
ciple,  in  the  seeds  of  cereals,  vegetable 
fibrin;  in  peas,  beans  and  lentils,  casein; 
in  the  seeds  of  oleaginous  plants,  albumen 
and  a  substance  greatly  resembling  casein. 

The  vegetable  fibrin  of  the  seeds  of  cereals 
is  accompanied  by  starch.  This  same  body 
is  a  principle  of  the  pods  of  leguminous 
plants.  In  the  oleaginous  seeds  the  starch 
is  replaced  by  another  nitrogenous  principle, 
analogous  to  oil,  butter,  or  wax. 

It  is  evident,  that,  according  to  the  object 
of  culture,  and  according  to  the  principles 
which  we  wish  to  obtain,  we  should  present 
to  plants,  the  conditions  necessary  for  their 
nr  eduction.  Sugar  and  starch  require  the 
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addition  of  other  substances  than  the  sul- 
phuro-nitrogenous  principles. 

To  furnish  to  the  potato  and  the  beet-root 
the  necessary  principles  of  their  leaves,  that 
is  to  say,  organs  destined  for  the  absorption 
and  assimilation  of  carbonic  acid,  is  to  fulfil 
the  conditions  of  the  formation  of  starch  and 
sugar. 

The  juice  of  all  vegetables  rich  in  sugar 
and  starch,  and  most  of  the  ligneous  plants, 
is  rich  in  potassa,  soda,  or  the  alkaline  earths. 
These  alkalis  and  alkaline  earths  cannot 
be  considered  as  accidental  principles  ;  we 
must  suppose  that  they  answer  certain  ob¬ 
jects  in  the  organism  of  the  plant,  and  that 
they  are  absolutely  necessary  for  the  forma¬ 
tion  of  certain  combinations.  I  have  said 
that  they  are  combined  in  plants  with  organic 
acids  which  characterise  some  kinds  of  vege¬ 
tables,  so  that  they  are  never  wanting.  The 
organic  acids  themselves  should  be  the  inter¬ 
media  of  certain  vital  functions  in  the  or¬ 
ganism  of  the  plant.  Now,  if  it  be  borne  in 
mind,  that  fruits,  before  arriving  at  maturity, 
grapes  for  example,  are  not  eatable  on 
account  of  their  great  quantity  of  acid,  that 
these  fruit  act  absolutely  like  leaves  in  the 
solar  light,  endowed,  as  they  are,  with  the 
power  of  absorbing  carbonic  acid,  and  of 
eliminating  oxygen  (De  Saussure)  ;  that  the 
augmentation  of  the  sugar  coincides  with 
the  diminution  of  the  acid,  we  can  scarcely 
help  thinking  that  the  carbon  of  the  organic 
acid  in  the  fruit,  before  its  maturity,  becomes 
a  principle  of  sugar  in  the  ripe  fruit,  that  it 
is  thus,  by  an  elimination  of  oxygen,  with  an 
assimilation  of  the  elements  of  water,  that 
the  acid  is  converted  into  sugar. 

The  tartaric  acid  in  grapes,  the  citric  acid 
in  cherries  and  gooseberries,  and  the  malic 
acid  in  summer  apples  which  ripen  on  the 
trees,  arc,  therefore,  the  inter-media  of  the 
conversion  of  carbonic  acid  into  sugar  ;  de¬ 
prived  of  the  proper  temperature,  and  of  tho 
action  of  the  solar  light,  they  would  not  un¬ 
dergo  the  changes  of  this  metamorphosis. 

Now,  we  see  in  the  sorb  apple  of  bird- 
catchers  (nor bier  des  oiseleurs)  the  tartaric 
acid  replaced  by  malic  acid,  the  more  oxy¬ 
genous  acid  by  the  acid  containing  less  oxy¬ 
gen  ;  we  see  the  malic  acid  gradually  almost 
completely  disappear  from  these  fruits,  and 
we  find  in  its  place  gum  and  mucilage  which 
did  not  previously  exist  in  them,  and, 
consequently,  we  have  reason  to  admit  the 
conversion  of  the  carbon  of  the  tartaric  acid 
into  that  principle  of  malic  acid  which  suc¬ 
ceeds  to  it,  a  transformation  not  easily 
involved  in  doubt,  as  much  as  we  have  to  at¬ 
tribute  it  to  the  metamorphosis  of  those  acids 
into  sugar. 

The  opinion  that  a  plant  assimilates  car¬ 
bonic  acid,  that  this  carbonic  acid  takes  in 


its  organism  the  forms  of  tartaric,  racemic, 
and  citric  acids,  only  to  be  finally  converted 
into  carbonic  acid  ;  this  opinion,  I  say,  can¬ 
not  be  reasonably  sustained. 

If  this  mode  of  view  relative  to  the  part 
which  organic  acids  take  in  the  formation  of 
sugar  be  confirmed,  it  should  have  the  same 
value  relative  to  the  formation  of  all  the 
other  non-nitrogenous  substances  of  similar 
composition;  the  formation  of  starch,  pec- 
tine,  and  gum,  is  not,  therefore,  immediately 
produced,  without  transition,  by  the  carbon 
of  the  carbonic  acid,  and  the  elements  of 
water  ;  but  a  gradual  transformation  is  ope¬ 
rated  in  consequence  of  the  production  of 
!  combinations  which  become,  by  degrees, 
more  poor  in  oxygen,  and  richer  in  hydro¬ 
gen.  The  formation  of  oil  of  turpentine 
cannot  be  represented  without  the  produc- 
|  tion  of  analogous  intermediate  bodies. 

But  if  the  organic  combinations,  rich  in 
oxygen,  the  acids,  are  the  inter-media  of  the 
production  of  those  which  contain  less  oxy¬ 
gen,  sugar,  starch,  &c.,  it  is  clear,  that  in 
cultivated  plants,  in  which  the  acids  are 
rarely  in  the  free  state,  but  in  which  they 
ordinarily  exist  ueder  the  form  of  salts, 
the  alkalis  and  the  alkaline  bases  should  be 
regarded  as  the  conditions  of  the  production 
of  the  non-nitrogenous  principles.  With¬ 
out  the  presence  of  these  bases,  an  organic 
acid  may,  perhaps,  be  formed ;  but,  without  the 
acid,  neither  sugar,  starch,  gum,  nor  pectine, 
can  be  formed  in  the  organism  of  these  plants. 
In  the  fruits  and  seeds,  in  which  the  organic 
acids  are  free,  that  is  to  say',  not  in  the  state 
of  salts,  such  as  citric  acid  in  lemons, 
oxalic  acid  in  chick-peas,  sugar  is  not 
formed.  Sugar,  gum  and  starch,  are  pro¬ 
duced  only  in  the  plants  in  which  the  acids 
are  found  combined  with  bases,  which  are 
met  with  in  plants. 

Whatever  may  be  the  value  which  may  be 
accorded  to  this  opinion  concerning  the  part 
performed  by  alkaline  bases  in  the  vital  act 
of  vegetables,  the  positive  fact  that,  in  young 
shoots,  the  leaves  and  buds  which  are  de¬ 
veloped,  consequently  in  the  parts  of  the 
plants  in  which  the  faculty  of  assimilation  is 
observed  in  its  greatest  force,  the  proportion 
of  alkaline  bases  is  most  considerable,  that 
the  vegetables  most  rich  in  starch  are  not 
less  distinguished  by  their  richness  in  alkaline 
bases,  and  in  organic  acids  ;  this  observation, 

I  say,  cannot,  on  account  of  this  view,  lose 
its  value  in  rural  economy. 

If  we  find  sugar  and  starch  accompanied 
by  salts,  formed  by  organic  acids,  and  if  ex¬ 
perience  demonstrates  that,  without  alkaline 
i  liases,  all  the  development  of  the  plant,  the 
;  formation  of  sugar,  of  starch,  and  of  ligneous 
fibre,  are  found  restrained ;  that  their  pre- 
!  sence  gives  activity  to,  and  augments,  its 
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vegetation,  it  is  clear  that  if  in  culture  a 
maximum  of  product  should  be  attained,  it 
is  not  by  an  excess  of  carbonic  acid  and  hu¬ 
mus  that  it  can  be  effected,  if  we  do  not 
present  to  the  plants,  in  great  quantity,  and 
in  a  state  appropriate  to  absorption,  the  al¬ 
kalis  which  are  the  principal  conditions  of 
the  conversion  of  carbonic  acid  into  sugar 
and  starch,  whatever  may  be  the  manner  in 
which  they  may  contribute  to  this  result. 

The  oxalic,  tartaric,  citric  and  malic  acids, 
&c.,  are  produced  in  the  organism  of  the 
plant  :  their  carbon  arises  from  carbonic 
acid. 

We  find,  in  vegetables,  these  acids  com¬ 
bined  with  potassa,  lime  and  magnesia,  in 
the  state  of  salts,  the  smallest  parcels  of 
which,  abandoned  to  themselves,  follow  their 
own  attractions,  as  is  seen  in  their  tendency 
to  crystallize. 

It  cannot  be  doubted  that  these  combi¬ 
nations  do  not  possess  the  character  of  organic 
life,  precisely  because  the  force  which  ap¬ 
pears  to  be  in  activity  in  them  is  not  the  vital 
force,  but  the  force  of  cohesion.  It  must  be 
quite  the  same  with  sugar,  which  is,  likewise, 
crystallizable. 


We  should  suppose  that  the  smallest  par¬ 
cels  of  the  products,  whose  formation  is  due 
to  carbonic  acid,  are  subordinate  to  the  ac¬ 
tivity  which,  in  the  living  plant,  reacts  on 
them,  like  the  smallest  parcels  of  carbonic 
acid  itself;  that,  thus,  the  carbon  of  the  ox¬ 
alic  and  tartaric  acids,  &c.,  should  possess 
the  faculty  of  becoming  the  principle  of  an 
organ  endowed  with  vital  force. 

It  is  easy  to  pursue  this  metamorphosis  in 
the  organic  acids.  If  we  represent  12  equi¬ 
valents  of  our  carbonic  acid  as  losing  (in 
presence  of  a  base,  and  under  the  influence 
of  light,  in  consequence  of  the  action  of  the 
vital  force  of  its  elements),  the  fourth  of  its 
oxygen,  we  have  oxalic  acid.  This  acid  may 
be  imagined  in  the  anhydrous  state,  by  sup¬ 
posing  that  the  carbonic  acid  has  not  given 
rise  to  it  in  any  other  manner  : — 

C12024 — 0G  =  C12018  =  G  eq.  of  anhydrous 
oxalic  acid. 

The  oxalic  acid  does  not  exist  in  the  an¬ 
hydrous  state.  In  the  state  of  hydrated 
oxalic  acid,  it  contains  1  eq.  of  water ;  the 
salts  of  potassa,  lime,  and  magnesia,  like¬ 
wise  contain  water.  Hydrated  oxalic  acid  is 
formed  of :  — 


C12018  +  6  eq.  —  C12Hc024  — 6  eq.  of  hydrated  oxalic  acid. 


It  is  easy  to  observe  that  carbonic  acid 
and  hydrated  oxalic  acid  contain  an  equal 
quantity  of  oxygen.  We  may,  therefore, 
here  represent  hydrated  oxalic  acid  as  car¬ 
bonic  acid,  into  the  composition  of  which  a 
certain  quantity  of  hydrogen  enters. 

If  the  continuation  of  the  influence  of  the 


activities  eliminates  from  oxalic  acid  fresh 
portions  of  oxygen,  we  have  tartaric  or 
malic  acid.  Tartaric  acid  is  formed  by  the 
elimination  of  9  equivalents  of  oxygen  :  the 
separation  of  12  equivalents  of  the  same 
element  gives  rise  to  malic  acid. 


Hydrated  oxalic  acid  C12HG024 — O9  =3  eq.  of  tartaric  acid. 
,,  ,,  C12HG024 — 012  =  3  eq.  of  malic  acid. 


It  is  by  a  simple  separation  of  water  from 
the  elements  of  malic  acid  that  citric  acid  is 
formed  ;  we  know,  that,  by  the  sole  influence 


of  heat,  we  can  produce,  with  citric  acid, 
aconitic  acid ,  and  with  malic  acid  lichenic 
and  maleic  acids. 


Aq  =  C12H5On  =  3  eq.  of  citric  acid. 

3  Aq  =  C12H309  =3  eq.  of  lichenic  acid. 


Malic  acid  C12HG012- 
„  C12Hc012 

We  may  now  consider  the  tartaric  and 
malic  acids  as  combinations  of  oxalic  acid 

Tartaric  acid. 

2  (C12HG01G) 

So  that,  consequently,  by  the  addition  of 
new  quantities  of  hydrogen,  all  these  acids 
may  contribute  to  the  formation  of  sugar, 
starch  and  gum.  In  this  metamorphosis, 
the  alkalis,  which  were  combined  with  the 
acids,  should,  as  is  self-evident,  be  set  at 
liberty  ;  they  should  recover  the  faculty  of 
again  performing  the  same  parts.  It  may, 
therefore,  be  believed  that  one  equivalent  of 
alkali  may  serve  for  converting  10,  20,  and 
even  100  equivalents  of  carbon  into  a  prin- 


with  sugar,  gum,  ligneous  fibre,  or  their 
elements. 

Oxalic  acid.  Dry  grape  sugar. 

C12018  +  C12H12012 

ciple  of  the  plant.  It  is  by  time  alone  that 
the  quantity  of  the  base  present  produces 
any  difference. 

If  a  living  evergreen  plant  assimilates, 
throughout  the  year,  with  the  assistance  of 
a  given  quantity  of  potassa,  a  certain  quan¬ 
tity  of  carbon  under  any  form  whatever,  a 
summer  plant  requires  nearly  four  times  as 
much  potassa  to  assimilate  the  same  quan¬ 
tity  in  one-fourth  the  time. 

Gay-Lussac  first  observed  that  oxalic, 
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tartaric  and  citric  acids,  and  sugar,  ligneous 
fibres,  Sec.,  are  brought  to  the  state  of  carbonic 
acid  by  the  contact  of  an  alkali,  at  a  high 
temperature. 

This  course  of  decomposition  is  precisely 
the  inverse  of  that  which  occurs  in  plants. 
In  the  latter,  the  elements  of  water  are 
added  to  the  combination  of  carbon  to  the 
carbonic  acid,  oxalic  and  tartaric  aeids,  &c., 
are  formed,  owing  to  a  separation  of  oxygen, 

In  the  chemical  operation  indicated,  the 
elements  of  water  in  presence  are  added  to 
those  of  the  oxalic  and  tartaric  acids,  &c.  ; 
they  are  brought  to  the  state  of  carbonic  acid 
by  a  separation  of  hydrogen. 

Without  disengagement  of  any  gas,  from 
the  fact  of  the  presence  of  an  alkali,  the  tar¬ 
taric  and  citric  acids  are  already  divided,  at  a 
at  a  temperature  of  392°  F.,  into  oxalic  and 
acetic  acids.  But  the  anhydrous  acetic 
acid  contains  carbon  and  the  elements  of 
water  precisely  in  the  same  relative  propor¬ 
tion  as  ligneous  fibre  (Peligot)  which,  in 
perfectly  similar  conditions,  also  gives  acetic 
acid. 

This  mode  of  decomposition  has  led  a  dis¬ 
tinguished  French  chemist  to  admit  the  ex¬ 
istence  of  oxalic  acid  ready  formed  in  tar¬ 
taric  acid.  At  all  events,  its  elements  are 
formed  in  it  by  the  side  of  a  second  body, 
which,  like  sugar,  gum  and  ligneous  fibre, 
may  be  regarded  as  a  combination  of  carbon 
with  water. 

Every  part,  every  principle,  of  the  animal 
body  is  derived  from  plants.  It  is  by  the 
organism  of  plants  that  the  combinations 
which  serve  to  sanguification  are  formed  ;  it 
cannot  be  doubted  that  the  parts  of  the 
plants  serving  as  food  contain,  not  only  one 
or  two,  but  all  the  principles  of  the  blcod. 

(To  be  continued.) 


ON  THE  MODES  OF  ASCERTAINING 
THE  VALUE  OF  ARTICLES  OF 
COMMERCE,  AND,  MORE  ESPE¬ 
CIALLY,  OF  THE  ALKALIS,  ACIDS, 
ORES  OF  MANGANESE,  &c. 

BY  CHARLES  WATT,  JUN. 

I  intend  next  month  to  commence  a  series 
of  articles  on  the  analysis  of  those  substances 
sold  in  commerce,  whose  commercial  value 
is  always  determined  by  analysis. 

I  shall,  in  the  first  place,  enter  upon  the 
subject  of  Alkalimetry,  discussing  the  various 
methods  in  use  for  ascertaining  the  amount 
percent,  of  real  alkali  contained  in  the  soda- 
ash  and  pearl-ash  of  commerce,  showing  the 
objections  to  some  of  the  processes  which 
have  been  proposed ,  and  to  those  which  are 
practised ,  for  the  accomplishment  of  this 


object ;  and  I  shall  subsequently  enter  info 
the  consideration  of  Acidimet.ry,  the  assaying 
of  the  ores  of  manganese,  Sec.,  Sec. 

In  doing  so,  it  is  my  hope  that  this  sub¬ 
ject  will  prove  not  uninteresting  to  the 
readers  of  The  Chemist  :  it  is  fraught  with 
importance  to  every  commercial  and  manu¬ 
facturing  country,  and,  perhaps,  to  England 
more  especially. 

I  may  here  observe  that  the  state  of  what 
may  be  c  died  commercial  chemistry  is  la¬ 
mentable  indeed  ;  1  do  not  mean  to  assert 
that  there  are  no  good  methods  of  ascertain¬ 
ing  the  commercial  value  of  articles,  although 
it  is  too  true  that  this  important  branch  of 
chemical  science  has  not  been  sufficiently 
cultivated,  because  its  value  and  the  results 
of  which  it  is  capable  have  not  been  pro¬ 
perly  estimated  by  those  whom  it  most 
deeply  concerns  —  the  importers,  dealers, 
manufacturers,  purchasers,  &c.  llow  often 
are  these  analyses  confided  to  the  unskilful 
hands  of  men  “  known  in  the  market,”  but 
who  are  complete  strangers  to  science  !  It  is 
a  most  extraordinary  fact,  that  the  most  im¬ 
plicit  reliance  is  placed  in  the  assays  and 
analyses  of  such  persons,  and  that  they  are 
taken  as  law  and  gospel  from  them,  when 
from  a  true  man  of  science  they  would  pro¬ 
bably  be  doubted. 

These  observations  are  made  from  very 
extensive  personal  experience,  and  are  in¬ 
tended  merely  to  awaken  proper  attention  in 
the  minds  of  those  whom  these  subjects 
concern,  and  to  prove  to  them  the  necessity 
for  great  circumspection  as-  to  the  persons 
in  whom  they  confide. 

It  is  of  the  highest  importance  that  every 
method  of  ascertaining  the  commercial  value 
of  articles,  placed  in  the  hands  of  the  public, 
should  be  simple,  and  that  its  results  should 
be  worthy  of  dependaDce ;  and  it  is  the  legi¬ 
timate  occupation  of  every  chemist  who  has 
commercial  welfare  at  heart,  when  opportu¬ 
nity  occurs,  to  review  them  and  to  point  out 
their  sources  of  inaccuracy,  if  they  have  any, 
and  thus  to  render  himself,  so  fur  as  in  his 
power  lies,  a  guardian  over  the  interests  of 
those  connected  with  these  subjects,  to  whom 
they  may  safely  look  for  information  without 
the  fear  of  being  misled  by  his  ignorance,  or 
purposely  misguided  from  his  own  views  of 
gain. 

It  may  be  right  here  to  add,  that,  in  the 
analyses  of  articles  of  commerce,  much  de¬ 
pends  on  the  can;  with  which  the  samples 
are  taken  from  the  bulk,  and  much  of  the 
want  of  agreement  in  results  is  to  be  attri¬ 
buted  to  this  source.  It  is  the  duty  of 
those  who  perform  this  office  never  to  omit 
any  precaution  which  may  tend  to  insure 
uniformity  in  this  respect.  I  shall  hereafter 
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have  occasion  to  return  more  especially  to 
this  part  of  the  subject. 

Chemical  science  is  progressive  ;  that 
which  yesterday  was  apparently  as  perfect  as 
circumstances  would  admit  of,  or,  I  might 
almost  add,  as  was  desirable,  to-day  is  inad¬ 
missible,  and  perhaps  at  the  arrival  of  a 
comparative  to-morrow  will  be  entirely  ex¬ 
punged  from  memory,  or  remembered  merely 
as  a  dream. 


OBSERVATIONS  RELATIVE  TO  THE 
REMOVAL  OF  THE  DUTY  ON 
SPIRIT  OF  WINE  TO  BE  USED 
FOR  MANUFACTURING  PUR¬ 
POSES. 

BY  JOHN  WATT. 

It  has  long  been  my  intention  to  lay  before 
the  readers  of  this  work  some  reasons  why 
the  duty  should  be  taken  off  alcohol  to  be 
used  for  manufacturing  purposes,  as  soon 
as  it  is  rendered  unfit  for  the  purposes  of 
drink.  My  attention  has  recently  been 
more  particularly  called  to  the  subject  by 
my  friend  Dr.  M.  Rosenthal,  to  whose 
kindness  I  have,  on  many  occasions,  been 
indebted  for  valuable  information  and  as¬ 
sistance. 

It  was  my  desire  to  have  commenced 
my  observations  this  month,  but,  owing  to 
some  disappointment  in  obtaining  certain 
intelligence,  I  am  quite  unexpectedly  and  un¬ 
avoidably  compelled  to  defer  them  until 
next  number. 


LARD  GIL,*  &c. 

The  subject  of  the  manufacture  of  oil  from 
coim  and  lard  was  introduced  to  the  notice 
of  the  public  in  the  report  of  last  year. 
As  corn  oil  has  heretofore  been  connected 
with  distillation,  although  it  is  easily  made 
and  answers  a  good  purpose,  less  attention 
has  been  devoted  to  it.  It  has  been  sug¬ 
gested,  on  good  authority,  that  it  can  be 
gathered  from  the  mash  which  is  prepared 
for  fermentation  for  feeding  swine.  If  this 
should  be  confirmed  by  further  experi¬ 
ments,  as  it  would  not  be  liable  to  the  same 
objection  urged  against  the  former,  the 
manufacture  of  spirituous  liquors,  it  may, 
hereafter,  be  carried  on  to  a  great  extent. 
No  doubt  seems  to  be  entertained  of  its 
value  for  burning,  and  all  other  purposes  to 
which  oil  is  applied,  but  painting. 

Much  interest  has  been  felt  on  the  sub¬ 
ject  of  oil  from  lard,  and  the  almost  daily 
inquiries  respecting  its  process  of  manufac¬ 
ture,  &c.,  and  its  connection  with  the  ques- 


*  United  States  Report and  Illustrated 
Polytechnic  Review. 


tion  of  disposing  of  our  agricultural  pro  ducts, 
forms  a  reason  for  giving  it  a  more  extended 
consideration  in  these  remarks.  Complete 
success  has  attended  the  enterprise.  Several 
large  factories  for  the  manufacture  of  this 
oil  have  been  some  time  in  operation  in 
Cincinnati,  and  thousands  of  gallons  are 
daily  prepared  for  home  consumption  and 
exportation.  It  is  also  carried  on  at  Cleve¬ 
land,  Ohio  ;  Chicago,  Illinois  ;  Burlington, 
Iowa  ;  Hannibal,  Missouri,  and  other  places 
both  in  the  Western  and  the  Atlantic  States. 

It  is  considered  much  superior  to  olive 
or  sperm  oil  for  machinery,  and  for  the 
manufacture  of  woollens,  &c.  It  can  be 
furnished  also  at  half  the  price,  and,  there¬ 
fore,  it  will,  doubtless,  supersede  that  ar¬ 
ticle  of  import.  As  it  contains  less  gelatine 
than  other  oils,  it  is  found  much  better  for 
combing  wool,  for  which  purpose  a  single 
factory  wished  to  contract  for  10,000  gal¬ 
lons  from  one  establishment.  It  is  also 
undergoing  trial  in  England  ;  and  if  it  suc¬ 
ceeds,  of  which  there  can  be  scarcely  a 
doubt,  large  orders  for  it  may  be  expected, 
or,  at  least,  the  American  lard  itself,  which 
pays  a  less  duty,  will  find  a  ready  market. 
An  order  for  000  gallons,  with  this  view 
has  already  been  received  for  the  use  of  a 
cloth  factory  in  Huddersfield,  England.  It 
has  also  been  stated  in  the  journals  that  a 
gentleman  is  about  taking  out  a  large  quantity, 
recently  ordered  from  the  West,  for  the  pur¬ 
pose  of  trying  it  there  as  an  article  of  trade; 
and  it  has  lately  been  stated  that  16,000 
bbls  have  been  sent  from  Cincinnati  to 
England.  Repeated  experiments,  too,  have 
shown,  that,  for  the  purpose  of  combustion, 
no  oil  is  superior.  It  is  important,  in  try¬ 
ing  it  with  this  view,  to  obtain  a  good 
article,  manufactured  from  good  lard,  and 
not  from  the  dark -burned,  which  creates 
smoke,  and  clogs  the  flame.  For  want  of 
sufficient  care  in  this  respect,  some  have,  no 
doubt,  met  with  disappointment  in  their 
attempts  to  substitute  this  oil  for  sperm  oil 
in  the  lamps. 

Oil  is,  likewise,  made  of  the  sun-flower — 
thirty-five  gallons  to  an  acre.  The  cultiva¬ 
tion  of  the  castor  bean  continues  to  be 
carried  on  with  increasing  success  for  the 
manufacture  of  castor  oil,  which  may  also 
be  turned  into  stearine  and  oil  for  burning. 
A  single  firm  in  St.  Louis  has  worked  up 
18,500  bushels  of  beans  in  four  months, 
producing  17,750  gallons  of  oil,  and  it  is 
stated  that  800  barrels  have  been  sold  at 
fifty  dollars  the  barrel.  This  oil  likewise 
admits  of  being  prepared  for  machinery, 
soap,  &c.,  and  it  is  much  more  soluble  in 
alcohol  than  lard.  A  new  experiment,  too, 
as  to  the  introduction  of  rape  seed  for  the 
same  purpose,  promises  much  success,  as  it 
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is  found  that  rich  ground  will  produce  from 
twenty-five  to  forty  bushels  to  the  acre. 
Ten  quarts  of  oil  may  be  obtained  from  a 
bushel  of  seed.  Oil  cake  is  worth,  per 
bushel,  about  the  same  as  oats.  This  oil 
sells  for  from  seventy -five  cents  to  one 
dollar  the  gallon. 


DISCOVERY  OF  A  SUBSTITUTE  FOR 
INDIGO. 

A  Calcutta  correspondent  writes  to  the 
Morning  Post,  stating  that  a  vegetable  black 


dye  has  been  discovered,  which  will  entirely 
supersede  the  “  use  of  indigo  in  all  colors  of 
that  description,  and,  in  point  of  cnst,  cer¬ 
tainly  at  a  tenth  of  the  price.”  This  sub¬ 
stance  was  pronounced  by  one  of  the 
scientific  members  of  the  Agri-Horlicul- 
tural  Society  of  Calcutta  to  be  “a  most 
valuable  production — a  discovery  of  an 
original  and  genuine  ‘  black  vegetable  dye.’  " 
The  correspondent  of  the  Morning  Post 
is  preparing  for  the  press  a  “  full  account, 
for  which  we  shall  be  on  the  look  out,  with 
the  view  of  laying  the  whole  matter  before 
our  readers. 
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Mercury  dissolved  in  lard ! — Dr.  Thomson  in 
1837  ;  Dr.  Thomson  in  1843;  Mr.  Redwood  and 
Mr.  Mowbray  on  the  solubility  of  sulphate  of 
potassa. 

We  were  present  at  a  meeting  of  the  above 
society,  held  at  No.  17,  Bloomsbury-sqnare, 
on  Wednesday  evening,  December  13,  1843. 
Mr.  Payne,  Vice-President,  in  the  chair. 

After  a  few  observations  from  the  Chair¬ 
man  in  the  most  elegant  and  correct  English, 
the  purport  of  which  was  quite  above  our 
humble  comprehension, 

A  paper,  by  Mr.  Dallas,  on  the 
division  of  mercury  by  fatty  matters,  was 
read,  in  which  the  author  gave  it  as  his 
opinion  that  the  mercury  in  the  ung  hy- 
drarg.  exists  in  a  state  of  solution  ;  and 
(credat  Judoeus)  the  reasons  on  which  this 
supposition  was  founded,  were:  — 

“  That  considering  the  atomic  weights  of 
mercury  and  lard,  the  proportion  of  the 
latter,  even  in  an  oxidised  state,  was  insuffi¬ 
cient  to  furnish  the  oxygen  to  the  metal  in 
order  to  convert  it  into  an  oxide.” 

That  the  author  had  read  somewhere, 
that,  when  the  ointment  was  exposed  to  a 
cold  temperature,  metallic  globules  had 
been  observed  to  separate,  thus  proving  that 
it  was  dissolved  in  mercurial  ointment  at 
ordinary  temperatures. 

Will  it  be  believed  that  such  a  misappli¬ 
cation  of  the  atomic  theory  has  been 
approved  of  by  the  “Council”  of  the 
Society  as  this  of  Mr.  Dallas;  or,  are  the 
members  unaware  of  the  existence  of  oxygen 
in  the  atmosphere  ? 


It  is  necessary  for  us  to  state  that  not  one 
single  attempt  has  been  made  by  Mr.  Dallas 
to  ascertain  the  state  in  which  the  mercury 
actually  exists ;  his  object  appears  to  have 
been  merely  to  obtain  credit  for  having  pe¬ 
rused  half  a  dozen  lines  of  Pereira’s  Ele¬ 
ments  of  Materia  Medica  and  Thera¬ 
peutics. 

Mr.  Mowbray,  having  premised  that  it 
was  always  dangerous  for  the  pharmaceutist 
to  give  a  medical  opinion,  would  still  observe 
that  an  eminent  author  had  stated  that  an 
ointment  made  with  the  protoxide  of  mer¬ 
cury  had  not  been  found  so  efficacious 
as  the  ointment  made  with  metallic  mer¬ 
cury  in  the  ordinary  manner ;  for  that,  with 
the  former,  the  lard  was  absorbed,  and 
the  oxide  left  on  the  surface  of  the  skin,  and 
salivation  had  not  been  observed  to  follow, 
whilst,  with  the  latter,  the  metal  became  ab¬ 
sorbed  and  the  usual  effects  of  mercury  upon 
the  system  supervened. 

Dr.  A.  T.  Thomson,  begged  to  inquire 
of  the  gentleman  who  had  last  addressed 
them,  whence  he  had  derived  the  informa¬ 
tion  on  which  such  a  statement  was  based  ? 
who  was  present  when  such  an  experiment 
was  made  ?  and  whom  could  he  give  for  an 
authority  ?  for  that  he  (Dr.  T.)  had  tried  an 
ointment  made  with  the  oxide ,  and  found  it 
quite  as  efficacious  as  the  ordinary  blue 
ointment. 

Mr.  Mowbray  would  not  venture  to  as¬ 
sert  the  name  of  his  authority  at  that  mo¬ 
ment  :  his  information  was  derived  from  one 
of  two  works,  however  ;  an  extract  contained 
in  the  Pharmaceutical  Journal ,  or,  it  might 
have  been  from  Berzelius  ;  in  one  of  those 
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works  the  substauce  of  what  he  had  stated 
would  be  found. 

Dr.  A.  T.  Thomson  was  very  much  in¬ 
clined  to  doubt  any  such  authority.  Berze¬ 
lius  was  a  good  chemist,  but  no  authority  in 
matters  relating  to  the  healing  art  ;  and  from 
his  own  experience  he  should  like  to  know 
who  was  present  and  how  the  oxide  had  been 
prepared  ;*  well  prepared,  he  could  vouch 
for  the  oxide  having  been  duly  absorbed,  in 
opposition  to  the  announcement  by  Mr. 
Mowbray. 

The  next  paper  was  by  Mr.  Mowbray, 
wherein  he  very  ably  discussed  the  following 
views  of  Mr.  Redwood,  who  has  stated  : — 

I.  That  sulphate  of  potassa  is  more  solu¬ 
ble  in  carbonate  of  soda  than  in  distilled 
water. 

II.  That  sulphate  of  potassa  is  not  more 
soluble,  but  that  it  is  partly  decomposed  on 
the  addition  of  carbonate  soda,  into  sulphate 
of  soda,  and  carbonate  of  potassa. 

III.  That,  in  powder,  it  dissolves  in  the 
proportions  of  1  part  of  the  salt  to  9 ’5  parts 
of  water,  but  that  the  crystals  require  16 
parts  of  water  for  their  solution. 

Mr.  Mowbray  having  tested  some  of  the 
salt  obtained  from  Mr.  Redwood,  found  it  to 
yield  a  precipitate  with  both  oxalate  of  am¬ 
monia  and  oxalate  of  potassa,  and  concluded 
therefrom,  as  well  as  from  experiments 
tried  with  a  pure  salt,  that  it  contained 
lime. 

Mr.  Redwood,  feeling  if  we  might  form 
an  opinion  from  his  energy ,  that  his  position 
as  lecturer  was  in  danger,  termed  the  pre¬ 
cipitate  obtained  by  Mr.  Mowbray,  “  homes - 
patliic"  !  !  and  having  procured  the  assist¬ 
ance  of  Dr.  Ure  and  Mr.  Fownes,  had 
prepared  beforehand  some  solution,  but 
what  it  was,  those  present  had  no  oppor- 


*  For  Dr.  A.  T.  Thomson’s  information 
we  have  referred  to  the  Pharmaceutical 
Journal,  Vol.  I.,  p.  197,  line  22,  professing  ! 
to  he  an  extract  from  the  Dispensatory, 
edition  1837,  where  the  learnvd,  but  short- 
memoried,  author  is  thus  quoted  :  — 

“  Ungventum  Oxidi  Hydrargyri  Ci- 
nerei.  (Dr.  A.  T.  Thomson’s  Dispensa¬ 
tory,  1837.)  As  the  whole  of  the  mercury 
in  this  ointment  is  oxidized,  it  might, 
a  priori,  be  supposed  that  it  would  answer 
all  the  purposes  of  the  mercurial  ointment ; 
but  it  cannot  be  so  easily  introduced  by 
friction,  the  oxide  remaining  on  the  surface 
of  the  article,  after  the  unctuous  matter  is 
absorbed.”  !  !  ! 

Which  Dr.  Thomson  are  we  to  believe, 
then — the  author  of  the  Dispensatory  of  1837, 
or  the  lecturer  to  the  Pharmaceutical  So¬ 
ciety  of  1843  ? 

N,  S,  Vol,  IL 


trinity  of  ascertaining ;  doubtless,  it  con¬ 
tained  no  lime ;  to  this  he  applied  the  test  of 
oxalate  of  ammonia,  which  did  not  give  a 
precipitate. 

Dr.  Ure  then  delivered  himself  of  some 
common-place  remarks  on  chemical  testing, 
tending  to  show  that  it  was  the  most  difficult 
art  possible,  next  complimented  himself  on 
bis  skill  as  a  microscopic  chemist,  and  Mr. 
Mowbray  as  being  well  versed  in  chemistry  ; 
this  done,  he  was  followed  by  Mr.  Fownes, 
who  having  in  the  course  of  Mr.  Redwood’s 
delivery  sadly  embarrassed  ■  that  gentle¬ 
man  by  certain  well  meant  suggestions,  now 
attempted  a  translation  of  Gmelin’s  Che¬ 
mistry,  which  had  been  lying  on  the  table; 
but  Mr.  Fownes  will  appreciate  our  motives 
in  reporting  bis  efforts  when  he  assumes  the 
position  of  a  chemist,  rather  than  describe 
bis  first  appearance  as  a  would-be  German 
linguist. 

Our  impression  is  that  the  views  of  Mr. 
Redwood  are  too  obscure  for  himself  to  un¬ 
derstand  ;  or,  perhaps,  he  seeks  to  earn  an 
ephemeral  popularity  by  attempt  to  contro¬ 
vert  received  opinions  in  chemistry  upon 
data  most  miserably  insufficient  for  the  pur¬ 
pose. 

Mr.  Redwood’s  paper  was,  we  believe, 
published  in  the  December  number  of  that 
curious  melange,  the  Pharmaceutical  Jour 
nal,  and  we  think,  that,  in  justice  to  Mr, 
Mowbray,  his  views  should  also  be  published 
in  that  work,  although  we  have  no  doubt  that 
he  is  not  very  desirous  of  such  an  honor  being- 
conferred  on  him;  and  as  commercial  sulphate 
of  potassa  is  cheap,  we  recommend  Mr. 
Dallas  to  venture  upon  one  experiment, 
now  that  be  has  delivered  himself  of  theory, 
yclept  u  the  solution  of  mercury  in  axung.” 
as  he  elegantly  termed  it ;  or  would  the  Dr. 
Thomson  of  1843  obtain  some  respectable 
ivilnesses,  and  equally  respectable  tests,  in 
order  to  set  the  point  at  rest  ? 

And  now  we  can  estimate  the  amount  of 
metal  in  pharmaceutical  great  guns  ;  we  re¬ 
commend  every  associate  to  attend  the  meet¬ 
ings  of  the  Pharmaceutical  Society  ;  self- 
complacency  and  self-supposed  qualification 
are  no  where  so  luxuriant. 


ON  OINTMENTS  AND  WAX. 
by'm.  deschamps. 

(Concluded from  No.  XLVIII,  p.  551.) 

SECOND  PART. —  ON  WAX. 

I  had  remarked  that  the  cerate  prepared 
with  the  commercial  wax  of  Paris,  could 
not  be  employed  for  the  preparation  of  the 
ointment  of  iodide  of  potassium,  because  it 
contained  an  acid  which  decomposed  the 
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iodide,  whilst  the  cerate  prepared  with  wax 
bleached  at  Bourbonne-les-Bains  had  no 
action,  at  least  immediately,  on  this  iodide. 

J  at  first  thought  that  the  wax  which  I  had 
obtained,  notwithstanding  its  apparent  good 
quality,  was  adulterated,  and  1  distilled  a 
certain  quantity  ol  it :  not  finding  sebacie 
acid  in  the  products  of  the  distillation,  1 
thought  that  the  wax  chandlers  had  arrived 
at  successfully  employing  the  acids  in 
bleaching  wax,  and  that  the  wax  retained  a 
certain  quantity  of  the  acid  employed,  or 
that  an  acid  was  formed  under  the  oxidizing 
influence  of  the  body  employed  for  bleach¬ 
ing,  or  for  preparing  wax  to  be  bleached. 

Boiling  water  not  being  capable  of  re¬ 
moving  this  acid,  1  investigated  the  action  of 
nitric  acid  and  that,  of  potassa  and  wax,  and 
1  endeavored  to  isolate  the  acid  contained  in 
the  commercial  wax  of  Paris. 

I  had  been  for  some  time  occupied  with 
these  investigations,  when  some  distin¬ 
guished  chemists  announced  that  they  had 
obtained  several  new  acids  by  causing  nitric 
acid  to  act  on  wax.  From  that  time  I 
endeavored  to  isolate  the  bodies  which  had 
not  been  noticed  ;  and  1  will  now  describe, 
as  the  first  part  ot  my  work,  their  prepara¬ 
tion,  reserving  for  a  second  memoir,  the 
analysis  of  the  bodies  which  are  formed 
under  the  oxidizing  influence  of  nitric  acid, 
and  of  potassa  on  wax,  and  the  analysis  of 
the  acids  contained  in  the  commercial  white 
wax  of  Paris. 

It  .)0  grammes  of  yellow- wax  (white  wax, 
cerin,  and  myricin  may  be  employed)  be 
introduced  into  a  retort  with  125  grammes 
of  nitric  acid  at  40°,  and  125  gr.  of 
water  (the  acid  may  be  employed  alone),  if 
the  mixture  be  distilled  until  little  or  no  acid 
remains  in  the  retort,  if  theresidue  he  washed 
with  boiling  water,  and  filtered  when  cold, 
a  yellow  liquid  is  obtained  which,  evapora¬ 
ted,  gives  a  residue  from  which  an  acid, 
resembling  suberic  acid  may  easily  be  ex¬ 
tracted.  If,  after  this  first  operation,  320 
gr.  of  nitric  acid  be  poured  into  the  retort, 
at  3  times,  and  if  it  be  cautiously  distilled, 
the  product  of  the  distillation  being  col¬ 
lected,  an  oleaginous  liquid  remains  in  the 
retort,  and  a  very  acid  liquor  is  obtained  in 
the  flask.  If  the  liquid  of  the  flask  be  dis¬ 
tilled,  wc  find  that  the  receiver  is  greasy, 
and  that  it  contains  a  greenish  yellow  liquid, 

w ered  with  an  oily  layer  which  gives  out 
a  strong  odor  of  butyric  acid.  If  it  be 
saturated  with  potassa,  evaporated,  treated 
by  cold  alcohol  at  1)0°,  and  if  it.be  evapo¬ 
rated,  after  filtration,  a  colored  salt  is  ob¬ 
tained  which  contains  butyric  acid  and  an 
oily,  volatile  fatty  acid  ;  if  some  of  this 
salt  be  put  into  a  retort  with  alcohol  and 
sulphuric  acid,  an  ethereal  liquid  is  obtained 
which  gives  off  the  odor  of  butyric  acid. 


It  was  by  continuing  the  action  of  nitric 
acid  on  altered  wax  (and  it  requires  much 
acid)  that  MM.  Ronalds  and  Gerhardt 
obtained  azoleio  pimelie,  adipic,  lipic  and 
succinic  acid,  I  would  only  observe  Ifcat 
succinic  acid  may  he  obtained  before  the 
disappearance  of  nitrous  vapors,  for  it  is 
sufficient  to  evaposate  the  acid  liquor  in 
such  a  manner  as  to  make  it  crystallize  in 
the  retort,  to  remark  the  height  of  the 
liquid  at  the  moment  of  crystallization,  and 
to  evaporate  daily  to  the  same  height.  When 
the  crystals  appear  to  be  composed  of  small 
prisms,  the  mother  liquor  must  he  de¬ 
canted,  and  the  crystals  must  be  washed 
and  several  times  re-crystallized  in  order 
to  obtain  very  fine  crystals  of  succinic  acid. 
If,  instead  of  adding  nitric  acid  to  the  al¬ 
tered  wax,  boiling  water  be  poured  into  it, 
a  thick  and  very  oily  fatty  body  is  obtained, 
which  may  be  separated  by  filtering  the 
liquid  through  a  moistened  double  filter, 
the  oily  body  remains  in  the  filter.  By 
evaporating  the  liquid,  adding  water,  aa 
additional  quantity  of  this  fatty  body  is  ob¬ 
tained  . 

ACTION  OF  POTASSA  ON  WAX. 

I  put  30  gr.  of  yellow  wax,  GO  gr.  of  caustic 
potassa,  and  10  gr.  of  water  into  an  iron 
ladle  ;  1  heated  it  over  a  good  fire  until  the 
matter  became  very  hard  by  cooling ;  1 
allowed  it  to  cool,  and  treated  it  by  sulphuric 
acid  :  carbonic  acid  was  disengaged,  and  a 
butyric  odor  was  given  oft.  '1  filtered,  then 
1  saturated  the  liquid  with  potassa,  I  evapo¬ 
rated  it,  treated  it  by  cold  alcohol,  and  I 
obtained,  after  evaporation,  a  small  quantity 
of  a  salt  containing  butyric  acid.  The  wax, 
after  the  first  action  of  potassa,  was  not  very 
soluble  in. the  alkaline  water.  I  again  treated 
it  with  30  gr.  of  potassa,  and  obt  fined  a  mat¬ 
ter  almost  soluble  in  water.  T  decomposed 
the  soap  with  sulphuric  acid,  washed  the 
product,  which  was  of  a  dirty  grey ,  with  boiling 
water,  treated  it  with  boiling  alcohol  at  90°, 
and  filtered  the  solution.  There  remained 
on  the  filter  only  a  very  small  quantity  of 
fatty  matter,  from  which  I  was  able  to  ex¬ 
tract,  by  means  of  potassa,  a  little  ulmic  acid. 
The  alcoholic  solution  deposited  a  floculent 
matter,  which  I  collected  on  a  filter  and 
dried. 

The  alcohol  was  distilled,  and  left  a  yellow¬ 
ish  matter,  having  a  consistency  analogous 
to  that  of  wax  ;  I  saponified  i(,  separated  the 
soap  with  a  solution  of  common  salt,  and 
repeated  these  operations,  several  times.  J 
dissolved  the  soap  in  water,  diluted  the  so¬ 
lution  with  a  great  quantity  of  water,  and  it 
deposited  an  opalescent  matter,  which,  after 
desiccation,  was  treated  by  boiling  alcohol  at 
90  .  The  solution  was  filtered  and  evapo¬ 
rated,  and  the  bisalt  was  decomposed  by 
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hydrochloric  acid.  This  fatty  body  fuses  at 
138°  JR,  and  solidifies  at  129°  F.,  with  a  crys¬ 
talline  appearance.  The  liquid  which  de- 
posjipi  the  bisalt  contained  an  acid  evident 
at  107°  F.,  and  solidified  at  100  °F.  :  it  is  a 
mixture. 

The  dried  floculent  matter  was  saponified, 
then  diluted  with  a  large  quantity  of  water  ; 
the  liquid  became  opalescent  and  did  not  de¬ 
posit  anything.  I  filtered  this  soap  and  de¬ 
composed  it  by  nitrate  of  baryta,  washed  the 
insoluble  soap,  dried  it  and  treated  it  by 
boiling  alcohol  at  90°.  This  alcohol  took  up 
only  a  very  small  quantity  of  barytic  salt. 
The  insoluble  part  was  decomposed  by  sul¬ 
phuric  acid,  washed  with  boiling  water, 
treated  with  boiling  alcohol  at  90°,  and  the 
solution  was  filtered  ;  after  cooling,  I  filtered 
to  collect  that  which  was  deposited,  and  I 
dried  it.  This  body,  precipitated  from  the 
alcohol,  is  floculent  and  agglomerated,  and 
is  readily  pulverised  between  the  fingers ; 
when  fused, it  is  hard  and  brittle,  and  does  not 
crytallize  :  it  fuses  at  183°  F.,  and  solidifies  at 
170°  F.,  I  treated  it  by  feebly  alkaline  water  ; 
the  liquor  became  milky,  and  I  filtered  it 
through  a  previously  moistened  double  filter  : 
the  liquor  passed  through  clear,  and  contained 
little  or  nothing.  There  remained  on  the 
filter  a  gelatinous  white  matter,  similar  to 
albumen  in  jelly.  This  jelly  was  heated  in 
water  ;  it  formed  an  opalescent  mass,  and  it 
floated  on  the  surface  of  the  liquid  only  when 
I  added  a  little  acid. 

What  makes  me  believe  in  the  entire  sa¬ 
ponification  of  this  matter  is,  that  under  the 
influence  of  potassa  it  swells  up,  becomes 
transparent  and  gives  to  the  boiling  liquid, 
especially  with  a  slight  excess  of  potassa,  the 
appearance  of  very  thick  mucilage.  When 
the  mucilage  is  diluted  with  water,  and  when 
the  liquid  is  filtered  through  a  single  filter, 
everything  passes  through,  and  the  liquor  is 
opaque. 

EXTRACTION  OF  THE  ACID  CONTAINED  IN 
THE  COMMERCIAL  WI|ITE  WAX  OF  PARIS. 

I  treated  250  gr.  of  white  wax  by  boiling- 
alcohol  at  90°,  until  the  wax  ceased  to  color 
a  solution  of  iodide  of  potassium  ;  I  distilled 
the  alcohol,  and  I  obtained  a  very  acid  fatty 
body,  of  a  soft  consistence,  of  a  yellowish 
color,  and  of  the  well-characterised  odor  of 
wax.  3  his  matter,  which  weighed  96  gr.  was 
saponified  with  8  gr.  of  potassa  (a  V alcohol)  ; 

I  decomposed  the  soap  by  acetate  of  lead, 
washed  the  precipitate,  dried  it  and  treated 
it  by  boiling  alcohol  at  90°,  until,  by  cooling, 
the  alcohol  allowed  nothing  to  deposit.  By 
this  alcoholic  treatment  I  separated  the  pre¬ 
paration  of  lead  into  three  parts,  the  first, 
soluble  in  boiling  alcohol  and  insoluble  in 


cold;  the  second,  soluble  in  cold  alcohol ; 
and  the  third,  insoluble  in  boiling  a'cohol. 
I  studied  only  the  first  two,  because  the 
third  was  in  too  small  quantity.  I  treated 
the  first  several  times  by  ether,  at  the  ordi¬ 
nary  temperature ;  I  decomposed  the  soap 
of  lead,  insoluble  in  ether,  by  hydrochloric 
acid,  washed  the  fatty  body  with  boiling- 
water,  until  the  liquid  had  no  longer  any 
action  on  litmus  paper;  I  dissolved  it  in 
alcohol  and  filtered  it.  On  cooling,  a  flocu¬ 
lent  matter  was  deposited,  which  was  col¬ 
lected  on  a  filter  aud  dried. 

The  alcohol,  which  had  deposited  the  flo¬ 
culent  matter  by  cooling,  gave  by  evapora¬ 
tion  a  yellowish  matter,  rather  softer  than, 
wax.  I  saponified  it,  and  diluted  the  solu¬ 
tion  with  a  large  quantity  of  water ;  an 
opalescent  matter  separated,  which  was 
washed  and  treated  by  boiling  alcohol.  I 
filtered  the  solution  and  decomposed  it  by 
hydrochloric  acid.  This  fatty  body  fuses 
between  136°  and  138°  F.,  and  solidifies  be- 
twhen  127°  and  129°  F.,  with  a  crystalline 
appearance. 

The  floculent  matter,  after  desiccation, 
was  white,  agglomerated,  easily  pulverised 
between  the  fingers  ;  spread  on  paper  with  a 
hard  body  it  glazed  it,  and  the  paper  was 
smooth  to  the  touch.  I  saponified  it, 
treated  it  in  the  same  manner  as  the  unsa- 
ponifiable  matter  obtained  by  treating  wax. 
by  potassa,  and  it  acted  in  the  same  man¬ 
ner  ;  there  is  no  difference  in  the  point  of 
fusion. 

The  second  part  of  the  soap  of  lead,  that 
is  to  say,  that  which  remains  in  solution  in 
the  alcohol,  was  treated  by  hydrochloric 
acid,  saponified,  treated  by  common  salt, 
decomposed  by  an  acid,  washed  in  boiling 
water  and  dissolved  in  cold  alcohol.  The 
solution,  filtered  and  evaporated,  left  a  thick, 
oily  and  very  acid  liquid,  having  the  odor  of 
wax  and  the  color  of  linseed  oil. 

From  the  facts  contained  in  this  memoir, 
it  results : — 

That  during  the  oxidation  of  wax  by  nitric 
suberic,  butyric,  azole’ic,  pimelic,  adipic, 
lipic,  and  succinic  acids,  a  volatile  and  a 
non-volatile  oily  acid,  are  formed  : 

That  by  treating  yellow  wax  by  potassa, 
butyric,  ulmic  and  margaric  acids,  and  an 
oily  acid,  are  formed,  since  the  liquid  which 
yielded  the  margaric  acid  contains  a  soft, 
fatty  body,  fusible  at  107°  F.,  and  a  body 
remains  which  is  not  saponifiable  : 

That  the  commercial  wax  of  Paris  is  acid  : 

That  it  owes  its  acidity  to  an  oily  acid,  and 
to  margaric  acid  : 

That  these  acids  may  be  entirely  extracted 
from  wax  by  means  of  alcohol : 

That  these  acids  appear  to  me  to  be  the 
result  of  an  alteration  of  wax,  which  altera- 
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tion  is  caused  by  the  preparations  to  which  the 
wax -chandler  subjects  wax  which  he  is 
about  to  bleach,  because  these  products 
greatly  resemble  those  obtained  by  causing 
potassa  to  act  on  wax,  because,  if  this 
wax  contained  tallow,  1  should  have  found 
sebaeie  acid  in  the  product  of  its  dis¬ 
tillation,  and  because,  if  stearic  arid  had 
been  added,  I  should  have  found  it : 

That  it  is  very  probable  that  some  wax- 
chandlers  of  Paris  accelerate  the  bleaching  of 
wax  by  treating  it  at  first  with  an  alkaline 
liquor : 

Thatthecerate  should  be  preferred  for  making 
desiccative  ointment,  because  the  wax  which 
enters  into  its  composition  is  not,  absorbed 
like  the  other  fatty  bodies,  and  because  it 
forms  on  the  surface  of  wounds  a  waxen 
layer,  which  protects  the  nascent  epidermoid 
membrane. 


ON  SANTONINE  * 

BY  M.  MIALHE. 

Santonine  is  a  principle  sui  generis ,  to  a 
certain  extent  resembling  the  concrete  vola¬ 
tile  oils,  or  stearoptens,  discovered  at  about 
the  same  period  by  Kahler  and  Alma,  and 
studied  hv  Trommsdorff,  junior.  It  exists 
in  several  species  of  the  genus  Artemisia , 
and  especially  in  those  which  produce  the 
flowered  summits  designated  in  commerce 
under  the  name  of  semen-contra. 

The  chemical  properties  of  this  substance 
are  very  remarkable  :  it  is  presented  in 
brilliant  crystals,  which  are  elongated  quadri¬ 
lateral  tables.;  it  is  colorless  and  aln  ost 
tasteless,  which  is  owing  to  its  sparing  solu¬ 
bility  in  water,  this  vehicle  dissolving,  when- 
cold,  only  of  its  weight;  a  proof  of 

this  is  that  its  alcoholic  solution  presents  a 
very  distinct  bitter  taste. 

Santonine  is  neutral  to  test-papers  ;  how¬ 
ever,  it  can  combine  with  bases  in  the  man¬ 
ner  of  acids,  forming  salts,  several  of  which 
are  soluble  and  crystallizable. 

Are  the  eminently  vermifuge  properties  of 
semen-contra  due  to  santonine,  or  to  the 
volatile  oil  which  this  substance  contains  ? 

Santonine  has,  it  is  said,  very  powerful 
vermifuge  properties  in  the  dose  of  30  or  40 
centigrammes.  But,  accordiug  to  M.  Sou- 
beiran,  this  property  belongs  more  certainlv 
still  to  the  essential  oil  of  semen-contra. 
According  to  M.  Calloud,  sen.  (d’Annfecy), 
to  whose  kindness  I  owe  the  following  in¬ 


formation,  santonine  is  specific  illy  poisonous 
to  lumbricae.  This  distinguished  pharmacien 
has  administered  it  to  hundreds  of  children, 
with  such  success  that  the  results  fa^ex- 
!  ceeded  his  anticipations. 

M.  Calloud  affirms,  moreover,  that  having 
;  distributed  this  substance  to  a  great  number 
of  colleagues,  physicians  and  fathers  of  fami¬ 
lies,  all  of  whom,  with  one  accord,  have  ae- 
|  knowledged  its  good  effects. 

If  the  assertions  of  my  esteemed  confrere 
he  not  exaggerated,  santonine  constitutes, 

'  without  doubt,  a  medicinal  agent  calculated 
to  render  real  services  to  the  therapeutics  of 
children  :  being  almost  tasteless,  it  will  he 
generally  preferred  to  the  volatile  oil  of 
semen-contra,  whose  bitterness  is  such  that 
few  children  can  take  it. 

But,  it  will  be  asked,  since  this  stearopten 
;  has  no  marked  taste,  and  since  it  is  almost 
j  insoluble  in  water,  how  is  it  that  it  has  so 
decided  a  poisonous  action  on  lumbricae  ? 

Nothing  is  more  easy  than  to  reply  to  this 
question  :  santonine  is,  it  is  true,  very  spa¬ 
ringly  soluble  in  water,  hut  it  may  he  dis¬ 
solved  in  it  in  all  proportions  by  means  of 
the  alkalis  ;  now,  the  liquid  contained  in  the 
portion  of  the  intestinal  tube  where  the  para- 
j  sitesin  question  are  ordinarily  located,  presents 
a  very  evident  alkaline  reaction,  which  makes 
it  capable  of  rendering  this  substance  soluble, 
and  consequently  bitter  and  active. 

T  may  also  remark  that  the  property  which 
santonine  possesses  of  being  soluble  and  ab- 
I  sorbable  only  in  the  inferior  part  of  the 
|  alimentary  canal,  renders  its  efficacy  cer¬ 
tain.  Moreover,  every  good  anthelmintic 
should  necessarily  belong  to  the  class  of 
bodies  which  are  only  sparingly  or  not  at  all 
soluble  in  the  stomach.  For  example,  if 
it  be  wished  to  know  why  a  few  centi¬ 
grammes  of  calomel  constitute  a  vermifuge 
incomparably  more  certain  in  its  effects  than 
a  quantity  of  corrosive  sublimate  equal  to 
that  which  results  from  the  partial  transforma¬ 
tion  of  the  protochloriue  of  mercury  into 
bichloride  under  the  influence  of  the  alkaline 
chlorides  which  our  fluids  contain,  it  is  be¬ 
cause  a  small  dose  of  corrosive  sublimate  in 
nature  is  absorbed  in  the  printer  rice,  whilst 
the  partial  conversion  of  calomel  into  subli¬ 
mate  takes  place  in  all  parts  of  the  digestive 
tube,  which  allows  of  the  poison  reaching  the 
intestinal  worms  in  whatever  part  of  the  canal 
:  they  may  he. 

Although  santonine  has  so  little  taste  that 
many  chemists  regard  if:  ps  insipid,  neverthe- 
j  less  M.  Calloud  has  remarked  that  it  must 
I  he  associated  with  40  or  44  parts  of  sugar, 
in  order  that  children  may  he  easily  made  to 
take  it.  The  following  appears  to  him  the 
most  convenient  formula  : — 
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SANTONINE  LOZENGES. 

Ix  Powdered  santo nine  ....  4  grammes. 

Powdered  white  sugar  ..  150  ,, 

Powdered  gum  tragaconth  2  ,, 

F.iyk.  144  lozenges. 

M.  Calloud  has  omitted  to  mention  the 
number  of  these  lozenges  to  be  administered 
to  children,  but  this  omission  may  readily 
be  rectified  by  calling  to  mind  that  the  dose 
in  which  it  is  proper  to  prescribe  santonine 
is  from  30  to  50  centigrammes  per  diem ,  and 
that  each  lozenge  contains  2-£  centigrammes 
of  active  matter. 

EXTRACTION  OF  SANTONINE. 

M.  Calloud  having  put  in  practice  the 
various  processes  hitherto  pointed  out  for 
obtaining  santonine,  has  been  led  to  adopt 
the  following,  which  is  partly  his  own  : — 

Thirty  kilogrammes  of  semen-contra  are 
placed  in  a  large  boiler  with  a  sufficient 
quantity  of  water,  and  heated  ;  when  boiling, 
milk  of  lime  is  added,  in  sufficient  quantity 
to  saturate  the  santonine,  and  at  the  same 
time  to  fix  the  greater  part  of  the  coloring 
matter.  The  product  is  then  pressed,  and 
the  residue  replaced  in  the  boiler,  where  it  is 
exhausted  by  a  fresh  portion  of  warm  water, 
it  is  again  pressed,  the  decoctions  are  mixed, 
allowed  to  deposit,  decanted,  evaporated  in 
a  large  basin,  and,  at  a  certain  degree  of  con¬ 
centration,  it  is  clarified  and  strained  through 
flannel.  This  done,  the  liquor  is  replaced  on 
the  fire,  and  again  suitably  evaporated  ;  it 
is  then  poured  into  a  large  stone  pan,  and 
a  slight  excess  of  hydrochloric  acid  is  added. 
After  twenty-four  hours’  repose,  the  santo¬ 
nine  is  found  more  or  less  pure.  By  means 
of  weak  alcohol  it  is  washed  to  remove  the 
greater  part  of  the  resin oid  fatty  matter,  the 
deposit  is  pressed,  treated  by  boiling  alcohol 
and  charcoal,  and  crystallized. 

The  acid  hydrocldorate  of  lime,  after 
twenty-four  hours’  repose,  still  retains  in 
suspension  a  certain  quantity  of  santonine  ; 
it  must  be  left  to  deposit  for  a  longer  time, 
and  if  the  concentration  has  not  been  pro¬ 
longed,  the  excess  of  acid  must  be  saturated 
by  a  little  milk  of  lime. 


ON  A  NEW  METHOD  OF  TESTING 
ARSENIC,  WITH  REMARKS  ON 
THE  METHOD  OF  REINSCH.* 

BY  ROBERT  ELLIS. 

It  struck  me,  almost  immediately  after  the 
publication  of  Reinsch’s  method,  that  if 
copper  chips  and  wire  possessed  the  remark¬ 
able  property,  as  they  do,  of  separating 


metallic  arsenic  from  a  solution  of  an  oxide 
of  the  poison,  it  might  so  happen  that  arse- 
niuretted  hydrogen  gas  would  also  deposit 
its  arsenic  upon  copper,  if  allowed  to  pass 
over  it ;  and  to  my  equal  surprise  and  plea¬ 
sure  I  found,  that,  by  the  application  of  a 
very  gentle  heat,  such  proved  to  be  actually 
the  fact.  I  had  previously  altered  and 
modified  Marsh’s  instrument,  in  such  a 
manner  as  to  cause  it  to  give  me  a  constant 
and  uniform  stream  of  gas;  removing  the 
brass  stop-cock,  which  is  objectionable  on 
account  of  its  being  readily  contaminated, 
after  one  experiment  with  gas,  and  its  being 
also  very  difficult,  if  not  impossible,  ever  to 
clean  it  thoroughly  ;  and  substituting  a  glass 
one  in  its  stead,  ground  into  a  tube  bent  like 
a  syphon,  and  having  three  hollow  globes 
on  its  long  leg,  and  three  of  equal  size  on 
the  shorter.  All  this  seems  complicated  in 
description,  but  it  is  simple  enough  in  reality, 
and  the  additional  balls  have  the  effect  of 
enlarging  the  gas-room  of  the  apparatus 
without  materially  increasing  its  bulk,  and 
consequently  the  supply  of  gas  is  continuous 
and  not  intermittent,  as  in  the  original  ap¬ 
paratus  ;  and,  indeed,  in  the  little  instru¬ 
ment  I  use  it  often  continues  for  hours,  so 
as  thoroughly  to  exhaust  all  the  arsenic  in 
the  liquid  under  observation.  I  thought  I 
had  now  a  good  opportunity  of  combining 
two  or  three  different  modes  of  testing  in 
one  apparatus  ;  these  are  the  arsenical  stain, 
the  reduction  test,  and  the  new  mode  which 
I  will  now  very  briefly  describe. 

Several  pieces  of  clean,  brightly  polished 
copper  wire  of  about  an  eighth  of  an  inch  in 
diameter,  or  some  slips  of  thin  copper 
ribbon  (the  latter  are  most  convenient)  are 
to  be  introduced  into  a  tube  of  either  Ger¬ 
man  or  English  glass — it  does  not  matter 
which,  as  no  great  heat  is  used  in  the  pro¬ 
cess — which  may  be  bent  into  an  elbow  at 
one  end,  and  fitted  with  a  perforated  cork, 
if  no  better  instrument  be  at  hand,  to  a 
Florence  flask  at  that  end,  the  other  being 
drawn  out  after  the  introduction  of  the 
copper  into  the  tube  to  a  capillary  size. 
Seme  of  the  suspected  matter,  fluid  or  solid, 
with  some  pure  zinc,  pure  sulphuric  acid, 
and  a  little  water  (these  latter  must  all  be 
tested  as  to  their  freedom  from  arsenic  pre¬ 
viously)  is  then  put  into  the  flask  so  as  to 
generate  the  arseniuretted  hydrogen ;  this 
gas  then  passes  over  the  surface  of  the 
copper  wire,  and  may  be  burnt  and  tested  in 
that  way  by  the  arsenical  stain  at  the 
capillary  extremity  :  a  small  spirit-lamp 
must,  while  the  gas  comes  pouring  over  the 
copper,  be  held  underneath  it,  so  as  to 
warm  it  for  a  few  seconds,  and  almost  in¬ 
stantly,  if  the  arsenic  be  pretty  abundant  in 
the  gas,  the  copper  is  seen  to  be  frosted 


*  The  Lancet,  Nov.  11,  1843. 


38 


PHARMACY,  MATERIA  MEDICA, 


over  with  a  coating  of  melallic  arsnic,  this 
deposit  beginning  at  the  end  next  the  flask, 
and  gradually  extending  until  the  whole 
surface  is  covered  ;  the  heat  may  be  con¬ 
tinued  for  a  few  minutes  longer,  and  then 
withdrawn.  If,  however,  the  arsenic  in  the 
fluid  being  tested  be  small  in  quantity,  then 
a  minute  or  so  may  elapse  before  any  indi¬ 
cation  of  its  presence  is  decisively  given  by 
the  copper,  but  rarely  longer.  If  it  be  re¬ 
quisite,  and  it  is  always  expedient,  to  get  as 
thick  a  crust  as  possible  upon  the  copper, 
the  heat  must  he  continued  for  four  or  five 
minutes  more  ;  but  if  kept  up  after  this,  as 
no  more  copper  surface  remains  exposed  to 
the  gas,  and  as  probably  the  tube  has  be¬ 
come  nearly  red  hot,  then  the  arsenic  begins 
to  be  deposited  on  the  sides  of  the  glass  tube. 
It  is  rather  singular  that  so  long  as  any  por¬ 
tion  of  the  copper  remains  uncovered  by 
this  deposit,  the  sides  of  the  tube  will  be 
perfectly  clean  and  unstained.  The  copper 
may  be  then  withdrawn,  and  it  will  be  found 
to  be  coated  with  a  beautiful  silvery  crust  of 
arsenic ;  this  soon  loses  its  lustre,  and  the 
wire  appears  as  if  it  had  been  transformed 
into  zinc  or  lead.  It  is  to  be  noticed  that 
every  portion  of  the  surface  is  covered  with 
this  crust,  both  that  more  directly  exposed 
to  the  gas,  and  also  that  next  the  tubing. 
If  antimony  have  been  present  instead  of 
arsenic,  the  wdre  is  blue,  often  iridescent, 
and  is  only  coated  on  the  parts  directly  ex¬ 
posed  to  the  contact  of  the  gas ;  a  much 
more  intense  heat  is  requisite  to  get  a  de¬ 
posit  at  all,  and  the  sides  of  the  tube  are 
invariably  stained  owing  to  this  increase  in 
the  temperature.  In  two  words,  antimony 
requires  more  heat  to  decompose  it  than 
arsenic,  when  in  combination  with  hydrogen 
gas,  and  this  explains  most  of  these  pheno¬ 
mena,  and,  indeed,  is  of  itself  by  no  ranns 
an  unimportant  feature  in  the  means  of  dis¬ 
tinguishing  the  one  from  the  other.  The- 
copper  wire  or  ribbon  is  now  to  be  cut  into 
small  pieces  a  sixth  or  a  fourth  of  an  inch 
in  length,  put  into  a  tube  drawn  out  at  one 
end  fine  so  as  to  prevent  their  slipping 
through,  and  heated  gently  over  a  small 
flame  until  the  chips  are  nearly  of  a  cherry- 
red  heat. 

I.  If  the  deposit  be  arsenic,  long  before 
the  crust  is  oxidized  off,  evidence,  beauti¬ 
fully  decisive  and  clear,  is  obtained  of  its 
presence  in  the  deposition  of  the  brilliant, 
glistening,  transparent  little  crystals  of 
arsenious  acid,  in  a  ring,  presenting 
a  sharply  defined  margin  towards  the  cop¬ 
per  chips,  and  shading  gradually  off 
towards  the  open  larger  end  of  the  tube.  A 
Stanhope  lens  is  sufficient  to  complete  the 
proof ;  the  ring,  which  is  distinctly — if  1 
may  use  the  word,  unmistakeably — crystal¬ 


line  to  the  unassislt  d  eye,  is  found  on 
examination  to  consist  of  octahedral  crystals, 
the  triangular  facets  being  presented  to  the 
eye;  sometimes  they  appear  tetrahedral, 
probably  from  the  octahedron  lying  on  its 
edge,  and  presenting  the  faces  of  th^two 
opposed  triangles  towards  the  observer.  1 
feel  quite  certain  that  any  one  who  had  but 
once  seen  them,  could  never  again  either 
forget  or  mistake  any  thing  else  for  them. 
After  their  shape  has  been  clearly  made  out, 
the  farther  proofs  of  their  nature  may  be 
obtained,  as  Ur.  A.  T.  Thomson  and  Dr. 
Christison  have  shown,  by  dissolving  out  the 
arsenious  acid  with  a  little  water,  containing 
a  few  drops  of  nitric  acid  or  ammonia, 
dividing  the  solution  into  three  parts,  send¬ 
ing  a  little  stream  of  sulphuretted  hydrogen 
gas  through  one,  and  adding  the  solution  of 
the  ammonio-nitrate  of  silver  and  of  the 
ammonio-sulphate  of  copper  to  the  two 
others ;  and  now  the  orange,  the  lemon- 
yellow,  and  the  grass-green  precipitates, 
decide  the  matter. 

II.  Suppose,  however,  the  deposit  on  the 
copper  is  antimony,  it  must  be  treated  in 
just  the  same  manner,  and  it  will  be  noticed 
that  the  heat  requisite  for  obtaining  any 
oxide  is  much  greater  than  that  in  the  case 
of  arsenic;  that,  instead  of  the  crystalline 
ring,  a  film  of  a  white,  amorphous,  uncrys¬ 
tallized  powder  is  obtained,  sometimes  form¬ 
ing  an  indistinct  ring,  never  having  so  sharp 
a  margin  as  the  arsenical,  and  sometimes 
left  like  a  delicate  white  dust  along  the 
length  of  the  tube  :  altogether,  the  result  of 
the  process  is  as  remarkably  indefinite  and 
uncertain  in  this  case,  as  in  the  former  it  is 
definite  and  decisive. 

You  will,  of  course,  perceive,  Sir,  that 
this  oxidation  test  is  that  which  was  pro¬ 
posed  originally,  I  believe,  by  the  late  Dr. 
Tumor,  so  that  all  which  is  mine  in  the 
process  is  the  first  part  of  it — the  method  of 
getting  the  deposit.  The  whole  matter  ap¬ 
pears  infinitely  more  complex  and  difficult 
on  paper  than  it  is  in  operation  ;  and,  indeed, 
the  chief  beauty  of  the  whole  consists  in  its 
simplicity,  its  certainty,  and  the  facility  with 
which  the  most  inexpert  toxicologist  may 
obtain  his  evidence.  1  at  once  admit,  and, 
indeed,  those  who  have  troubled  themselves 
so  far  as  to  wade  to  this  depth  in  this  ac¬ 
count  will  almost  anticipate  my  avowal,  that 
inasmuch  as  Reinsch’s  test  has  been  fairly 
proved  to  be  somewhat — although,  I  think, 
not  as  much  as  is  generally  stated — more 
delicate  than  Marsh’s,  so  it  of  necessity  fol¬ 
lows  that  it  must  be  more  delicate  than  mine, 
as  both  ray  test  and  Marsh’s  depend  for  their 
essence  upon  the  generation  of  arseniuretted 
hydrogen  gas. 

The  reasons  which,  perhaps,  I  may  urg^ 
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why  this  method  may  be  adopted  with  as 
much  confidence,  if  not  more,  than  that  of 
Reiusch,  are  the  following  : — The  arsenical 
deposit  is  more  decisive  in  its  aspect,  and 
more  readily  and  at  once  distinguished  from 
that  of  antimony  by  its  silvery  lustre,  and 
by  the  blue,  sometimes  powdery  aspect  of 
the  latter ;  and  the  very  process  of  getting 
the  deposit  gives  some  help  to  the  tester  to 
diagnose  his  poison,  from  the  slight  heat  re¬ 
quisite  to  obtain  it  from  arsenic,  and  the 
greater  from  antimony,  the  tube  being  clean 
with  arsenic,  stained  with  antimony,  and  the 
deposit  being  most  frequently,  if  not  always, 
on  every  portion  of  the  surface,  with  arsenic, 
and  chiefly  on  the .  exposed  surfaces  only, 
with  antimony.  For  all  practical  purposes 
it  is  as  delicate,  and,  I  believe,  is  not  af¬ 
fected,  at  any  rate  to  any  confusing  degree, 
by  the  other  metals,  tin,  bismuth,  &c., 
which  affect  M.  Reinsch's :  on  this,  how¬ 
ever,  I  do  not  lay  much  stress,  as  it  re¬ 
quires  more  investigation  than  I  have  as  yet 
been  able  to  give. 

As  to  the  cpiestion  of  its  delicacy,  I  have 
little  farther  to  state  than  this,  that  it  seems 
to  me  that  this  point  is  overstrained.  I 
have  examined  a  great  many  reports  of  cases 
of  poisoning  by  arsenic,  and  from  all  I  can 
collect  from  them  I  cannot  but  infer  that 
it  seems  improbable,  at  the  least,  that  the 
poison  should  have  been  the  cause  of  death, 
if  it  be  not  detectable  from  examination  of 
either  the  vomited  matters,  the  lining  of  the 
alimentary  canal,  the  blood,  and  particularly 
the  urine,  if  any  can  be  obtained,  by  the 
generation  of  the  arseniurretted  hydrogen. 
So  strong  seems  the  affinity  of  arsenic  to 
hydrogen  to  me,  that  the  quantity  must  be 
almost  infinitesimal  if  it  will  not  show 
itself,  and,  if  it  do ,  then  my  test  will  find  it 
out ;  so  that,  unless  a  man  be  poisioned  by 
some  homoeopathic  murderer,  we  shall  have 
evidence  enough  to  prove  the  existence  of 
the  arsenic  by  this  method  alone.  I  have 
particularized  the  urine,  as  I  do  not  find,  in 
the  eases  I  have  examined,  any  mention  of 
its  analysis  ;  and  Orfila  has  shown  that  the 
kidneys  do  their  utmost  when  arsenic  is  in 
the  system  to  get  it  out  again,  unless  its 
narcotic  effects  shall  have  at  all  paralysed 
them  :  in  some  future  case  it  might  be 
worth  while  attending  to  this  point. 

I  may  mention,  before  proceeding  further, 
that  if  the  quantity  of  arsenic  be  very 
minute,  it  is  advisable  to  keep  up  a  constant 
gentle  beat,  confining  portion  after  portion 
of  the  gas  over  the  wire  by  closing  the  end 
of  the  tube,  until  all  its  arsenic  has  been 
deposited. 

Thus,  far,  perhaps,  it  might  have  been 
foreseen,  that  arsenic  would  be  deposited 
upon  copper  when  heat  was  applied,  as  we 


find  it  deposited  on  the  sides  of  the  tube 
under  apparently  similar  circumstances  ;  but 
it  is  to  be  observed,  first,  that  the  heat 
requisite  for  the  decomposition  of  the  gas 
must  in  the  latter  case  be  carried  to  redness, 
while  the  copper  requires  much  less  inten¬ 
sity  of  degree  ;  and,  secondly,  that  the  sides 
of  the  tube  are  left  clean  when  copper  is 
heated  in  the  gas,  facts  which  seem  to 
prove  that  the  arsenic  has  an  affinity  in  the 
copper  not  depending  on  the  chemical 
alteration  produced  in  the  gas  by  the  heat 
alone.  Even  so  far  there  is  nothing  either 
very  unusual  or  very  extraordinary;  but  I 
now  come  to  a  fact  which  does  seem  both 
new  and  singular.  It  is  this  :  I  have  found 
that  when  copper  wire  or  ribbon  is  exposed 
per  se  unhealed,  and  unaided  in  any  other 
way,  to  a  stream  of  arseniuretted  hydrogen 
it  possesses  the  property  of  decomposing  it, 
and  causing  the  arsenic  to  be  left  as  a  me¬ 
tallic  crust,  just  similar  to  that  obtained  in 
the  former  experiments  upon  its  surface. 
This  decomposition  is  rather  slow ;  per¬ 
haps  it  may  take  twenty  minutes  or  half  an 
hour  before  all  the  surface  is  covered,  but  it 
is  not  the  less  certain.  Let  it  now  be  tested 
by  oxidation  ;  cut  the  wire  into  small  chips, 
and  very  carefully  try  them,  so  as  to  drive 
off  some  moisture  on  their  surface,  as  this, 
if  not  driven  away,  rises  with  the  crystals  of 
arsenious  acid,  and  is  apt  to  dissolve  off 
their  angles,  making  them  look  like  trun¬ 
cated  cylinders.  Heat  them  now  as  before  ; 
and  as  before  will  be  seen  that  decisive  and 
indubitable  proof  of  the  nature  of  the  coat  ¬ 
ing,  the  little  crystals  of  arsenious  acid,  in  a 
delicate  zone  on  the  tube. 

This  is  not  all,  however.  This  deposit  of 
arsenic  will  net  take  place  (as  far  as  I  have 
been  able  to  make  out),  unless  the  surface 
of  the  copper  he  in  a  particular  condition  ; 
and  when  I  first  distinctly  proved  this,  I 
was  congratulating  myself  on  my  good 
fortune  in  being  able  to  add  another  to  the 
list  of  kataiytie  decompositions.  However, 
my  self-gratulation  died  away  upon  a  little 
more  reflection,  and  the  apparently  reason¬ 
able  explanation  of  this  singular  circum¬ 
stance  will  be  given  immediately.  The 
particular  condition  of  the  surface  to  which 
I  have  alluded  is  rather  remarkable.  If  the 
copper  be  perfectly  bright  and  clean,  I 
have  never  succeeded  in  getting  aoy  deposit 
on  it  when  exposed  without  heat  to  the  gas  ; 
but  if,  however,  the  copper  be  heated  in  a 
fire  until  it  is  dull  red,  and  then  suddenly 
plunged  into  cold  water,  although  this  last 
is  not  essential,  but  simply  convenient  for 
purity's  sake,  then  it  will  decompose  the 
gas.  If  this  has  been  properly  managed, 
and  it  requires  very  little  attention  to  do  so, 
the  surface  of  the  copper  should  be  of  a 
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maroon  or  reddish  brown  color;  this  seems 
to  arise  from  superficial  oxidation  of  the 
metal  taking  place  while  it  is  passed  from 
the  tire  to  the  water.  It  must  be  observed, 
that  if  the  copper  he  heated  to  bright  red¬ 
ness,  and  then  suddenly  cooled,  this  oxide 
falls  off,  or  the  metal  is  technically  said  to 
"scale;”  and  then  it  again  loses  its  de¬ 
composing  power.  All  these  circumstances 
go  to  prove  that  it  is  necessary  to  have  a 
surface  not  of  copper  alone,  hut  of  its 
oxide  ;  and  I  have  found  in  a  vast  number  of 
experiments  that  this  is  really  the  case  ;  and 
I  have  by  me  now  many  specimens  where 


the  copper  has  partly  sealed,  and  part  not; 
and  on  the  parts  where  the  scale  has  not 
fallen  off  arsenic  is  deposited,  while  on  the 
clean  surface  there  is  not  a  trace  of  it. 
This  would  seem  at  once  to  point  to  its  own 
explanation,  and  that  which  seems  most 
probable  and  rational  to  me  is  this  : — We 
have  an  oxide  of  copper  over  which  a  gas 
containing  arsenic  and  hydrogen  is  passed  ; 
the  hydrogen  I  suppose  to  combine  with  the 
oxygen  of  the  oxide,  and  to  form  water, 
while  the  arsenic  is  deposited  on  the  cop¬ 
per  in  its  metallic  state.  This  may  appear 
clearer  by  the  following  diagram  : — 


Arsenic  deposited  on  Copper. 


In  support  of  tins,  I  may  add,  that  I  have  1 
noticed  the  deposition  of  minute  globules 
or  points  of  water  on  the  surface  of  the 
copper  after  it  has  been  exposed  to  the 
gas,  although  I  had  taken  means  to  dry  the 
gas  previously. 

1  have  not  heard  of  any  explanation  of  ' 
the  method  in  which  arsenic  is  deposited  in 
M.  Reinsch’s  test:  may  I  venture  to  offer 
the  following  rationale : — 

We  have  hydrochloric  acid  and  arsenious  1 
acid  in  solution  in  water,  with  slips  of 
metallic  copper;  this  solution,  being! 
heated  to  212°,  a  chloride  of  copper  is  j 
formed,  and  the  hydrogen  resulting  from 
the  decomposition  may,  I  think,  form  ar- 
seniuretted  hydrogen,  from  decomposition 
of  the  arsenious  acid,  the  oxygen  of  whieh_ 
may  unite  with  the  proportion  of  hydrogen, 
and  form  water,  while  the  arsenic  is  de¬ 
posited  as  a  metallic  coating  upon  the  chlo¬ 
ride  of  copper,  and  the  hydrogen  again 
liberated  to  decompose  a  fresh  portion  of 
arsenious  acid.  If  this  explanation,  com¬ 
plicated  as  it  appears,  ho  correct,'  then, 
after  all,  Reinsch’s  test  is  hut  a  modification 
of  Marsh's  ;  but  I  fear  some  more  learned 
chemist  than  myself  will  overthrow  this 
theory  of  mine.  I  hope,  however,  some, 
better  one  may  he  found  in  its  stead. 
Surface  appears  to  have  no  effect  on  arse¬ 
nious  acid  in  solution  ;  that  is  to  say,  no 
arsenic  is  deposited  on  either  a  bright  or  an 
oxidated  surface;  and,  indeed,  if  my  ex¬ 
planation  be  correct,  why  should  it,  so  long 
as  we  withhold  the  materials  for  the  supply  ‘ 
of  the  hydrogen,  which  appear  the  dine  qua 
non  of  the  experiment. 


I  must,  however,  refrain  from  theorising 
further,  as  a  young  chemist  in  so  doing 
always  walks  over  hidden  mines,  and  does 
not  find  out  his  error  until  he  is  blown  up. 

Do 'not,  however,  let  me  be  misunder¬ 
stood  about  this  last  process  of  mine.  I  do 
not  urge  it  as  a  test  for  arsenic;  it  is  too 
slow  in  operation,  and  is  liable  to  be  in¬ 
fluenced  by  many  trifling  tircumstances 
which  might  interfere  with- its  indications. 

1  have  merely  alluded  to  it  in  this  paper,  as  I 
believe  it  to  be  a  novelty  in  chemistry,  and 
one  that  at  first  sight  appears  rather  start¬ 
ling.  1  wish  I  could  explain  away  all  ap¬ 
parently  ketalytic  actions,  as  readily  as  I 
hope  this  has  been  explained.  It  may  be 
that  some  equally  simple  causes  influence 
them,  could  they  but  be  found  out.  I  first 
found,  that  it  required  the  surface  to  be 
modified,  by  accidentally  putting  into  the  gas 
a  piece  of  wire  which  1  had  heated,  and  then 
cooled  in  water  just  to  cleanse  it  from  some 
impurity.  1  hope  that  there  has  not  crept 
into  this  account  any  very  serious  mistake, 
as  I  have  made  some  hundreds  of  experi¬ 
ments  on  the  subject,  fearing  my  own  ma¬ 
nipulation  for  some  time,  until  at  last 
I  could  not  hut  he  convinced  that  the  facts 
are  really  those  wh’ch  I  have  occupied  so 
much — too  much,  indeed — of  your  journal 
in  detailing.  1  sincerely  trust,  however, 
some  more  expert  and  experienced  toxicolo¬ 
gist  than  myself  will  tukq  up  the  matter,  if 
it  he  worth  the  trouble,  and  then  decide  the 
accuracy  or  the  falsehood  of  my  experi¬ 
ments. 

Before  closing,  I  may  add  that  I  had  the 
pleasure  of  showing  the  results  of  my  first 
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process  to  that  u  Prince  de  l’Appareil  du 
Marsh,”  as  the  French  call  him,  Orfila,  at 
Paris,  who,  while  he  smiled  at  the  compli¬ 
cated  aspect  of  my  modification  of  Marsh’s 
instrument,  seemed  pleased  with  the  results 
of  my  test. 

University  College,  Oct,  25,  1843. 


POISONING  OF  A  FATHER  BY  HIS 
SON.  — ATTEMPT  TO  POISON  A 
WHOLE  FAMILY.* 

During  the  present  week  a  charge  of  mur¬ 
der  and  attempt  to  murder,  under  circum¬ 
stances  of  almost  unparalleled  atrocity,  has 
been  under  investigation  before  the  magis¬ 
trates  at  the  Salford  Town-hall.  The  accused 
is  a  young  man  named  Joseph  Taylor, 
twenty-three  years  of  age,  whose  mother  re¬ 
sides  at  Prestwich.  He  was  first  brought  up 
on  Tuesday,  on  a  charge  of  having  robbed 
his  mother  of  20?.,  but  the  theft  could  not 
be  clearly  brought  home  to  him.  The  pro¬ 
secutor,  however,  his  eldest  brother,  stated, 
that  he  had  a  much  more  serious  charge 
against  him,  namely,  that  of  having  poisoned 
his  father,  who  was  a  farmer  at  Prestwich, 
in  April,  1840  ;  and  with  having,  about  six 
weeks  after  that  time,  attempted  to  poison 

the  whole  family.  Under  these  circum- 
•/ 

stances  the  prisoner  was  remanded  to  Friday, 
when  evidence  to  the  followTing  effect  was 
adduced : — 

The  urisoner,  it  appeared,  had  a  quarrel 
with  his  sister,  Margaret  Taylor,  about  a 
week  before  his  father’s  death.  In  that 
quarrel,  in  consequence  of  the  prisoner’s 
violent  conduct,  his  father  interfered,  and 
beat  him,  when  the  prisoner  was  heard  to 
say,  “  He  would  do  his  job  for  him.”  About 
a  week  afterwards  the  father  got  up  in  his 
usual  good  health,  and,  after  working  in  the 
garden  for  some  time,  took  his  breakfast 
alone  at  seven  o’clock.  The  prisoner  was 
up  early  that  morning,  but  remained  in  the 
house  whilst  his  father  was  at  work  and 
during  the  time  he  was  at  breakfast.  In  ten 
minutes  after  he  had  taken  his  breakfast  the 
father  was  attacked  with  violent  sickness,  and 
complained  of  weakness  in  his  back  and  legs, 
and  one  of  the  laborers  on  the  farm  was 
obliged  to  take  him  home.  He  continued  to 
vomit  violently  during  the  whole  of  the  day, 
and  died  in  about  forty-eight  hours  after  the 
first  attack.  The  prisoner,  shortly  before 
he  died,  had  told  one  of  his  brothers  that  he 
would  do  something  to  his  father ;  but  no 
suspicion  was  entertained  at  the  time  that 
poison  had  been  administered,  and  his  death 


*  From  the  Manchester  Guardian ,  Satur¬ 
day,  Dec.  9,  1843. 


was  attributed  to  English  cholera.  Some 
time  afterwards,  when  suspicion  was  excited, 
Mr.  Burrows,  surgeon,  of  Prestwich,  who 
had  attended  the  deceased,  wns  consulted, 
when  he  gave  his  opinion  to  the  effect  that  if 
poison  had  been  taken  it  would  produce  the 
same  symptoms  ;  but  that,  from  the  violent 
vomiting,  there  could  be  very  little  left  in  the 
system,  so  that  there  was  scarcely  a  probabi¬ 
lity  of  its  being  detected  by  analysis.  He 
also  stated  that  he  considered  the  immediate 
cause  of  death  to  be  rupture  of  the  vessels 
of  the  head,  produced  by  violent  vomiting. 
With  respect  to  the  subsequent  charges 
against  the  prisoner,  Mary  Ann  Taylor,  his 
sister,  proved,  that  about  six  weeks  after 
her  father’s  death,  she  got  up  early  in  the 
morning,  and  took  from  the  oven  some 
coffee  which  had  been  prepared  by  her  and 
her  sister  the  night  before  for  witness’s 
breakfast,  as  she  was  going  a  journey.  The 
prisoner  also  got  up  very  early  that  morning, 
and  long  before  his  usual  time  of  rising.  She 
observed  that  the  coffee  had  a  milky  appear¬ 
ance,  and  that  there  was  a  sort  of  curd  on 
the  top.  The  taste  was  particularly  un¬ 
pleasant  ;  and,  in  consequence,  she  threw  it 
away. — Margaret  Taylor,  sister  of  the  last 
witness,  corroborated  her  testimony  as  to 
the  taste  of  the  coffee,  and  stated  that  about 
a  week  after  this  she  had  occasion  to  get  up 
early,  when  she  found  upon  a|loaf  which  had 
been  cut  a  quantity  of  white  powder,  the 
taste  of  which  was  precisely  the  same  as  that 
of  the  coffee.  She  cut  off’  the  part  of  the 
bread  which  contained  the  powder,  and  threw 
it  on  the  fire.  A  few  days  afterwards,  on 
taking  some  meal  from  a  box  in  which  it 
was  kept,  she  put  a  small  quantity  of  it  in 
her  mouth,  when  she  was  astonished  to  find 
that  it  had  the  same  taste  as  the  coffee  and 
powder  on  the  bread  before-mentioned.  She 
now  became  alarmed,  and  communicated  the 
circumstance  to  her  brother,  William  Taylor, 
who  is  a  broker  in  Salford  ;  they  afterwards 
took  some  of  the  meal  to  be  analyzed  by  a  che¬ 
mist  (what  chemist) ,  who  at  once  told  them  that 
there  was  acetate  of  lead  mixed  wi thit.  Some  of 
the  meal  they  had  preserved  to  the  present 
time.  On  another  occasion  witness  and  her 
sister,  Sarah  Taylor,  were  sitting  up  after 
the  rest  of  the  family,  and  took  milk  for 
supper  ;  they  placed  one  of  the  basins  they 
had  used  withui  the  other,  the  uppermost 
having  a  teaspoon  in  it,  and  left  them  upon  a 
table  on  going  to  bed.  No  one  was  up  after 
them  that  night ;  but  the  prisoner  rose  first 
next  morning.  Witness  rose  soon  after¬ 
wards ;  and,  on  going  down  stairs,  found 
that  the  spoon  had  been  removed,  and  was 
lying  upon  the  table  ;  and  she  observed  that 
the  bowl  of  the  spoon  was  covered  with 
powder  similar  to  that  which  she  had  seen 
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upon  the  bread,  and  the  tasle  was  similar. 
The  spoon  was  shown  to  her  brother, 
William  Taylor,  and  he  noticed  that  some 
one  had  attempted  to  wipe  off  the  powder 
with  a  finger.  Some  time  after  this,  the  pri¬ 
soner  got  up  early  one  morning,  and  witness 
followed  him  down  stairs  almost  immedi¬ 
ately,  for  the  purpose  of  watching  him ; 
whilst  she  made  a  fire,  be  went  into  an  ad¬ 
joining  room  where  the  coffeepot  was.  She 
had  examined  the  coffeepot  previous  to  his 
going  into  the  room,  and  saw  that  the  coffee 
was  in  its  proper  state.  He  had  not  been  in 
the  room  long  before  she  heard  the  lid  of  the 
coffeepot  moved  ;  and,  on  going  to  the  door 
for  the  purpose  of  watching  him,  he  came 
out  of  the  room.  She  then  examined  the 
coffeepot,  and  found  upon  the  lid,  and  also 
in  the  interior,  a  quantity  of  similar  powder 
to  that  before  described.  She  preserved  the 
powder  ;  and  it  was  afterwards  taken  to  Mr. 
Burrows,  surgeon,  who,  upon  examining  it 
by  several  tests,  pronounced  it  to  be  acetate 
of  lead.  During  the  whole  of  this  period 
prisoner  never  took  any  meals  at  home,  but 
boarded  with  his  brother,  for  whom  he 
worked,  and  who  lived  not  far  distant.  The 
prisoner  did  not  usually  rise  early  in  the 
morning  ;  but,  upon  each  occasion  when  the 
powder  in  question  was  found  mixed  with 
the  articles  of  food,  he  rose  much  earlier  than 
on  other  occasions.  Eventually,  it  appeared, 
the  different  members  of  the  family  consulted 
together,  and  the  prisoner  was  distinctly 
charged  with  having  put  poison  into  the 
food ;  they,  however,  could  get  no  reply 
from  him,  and,  being  unwilling  to  prosecute, 
desired  him  to  leave  the  place.  lie  went 
away  for  six  months,  but  then  returned  ; 
when  he  was  threatened  with  prosecution 
for  attempting  to  poison  the  whole  family, 
and  also  for  -having  poisoned  his  father, 
unless  he  immediately  ceased  troubling 
them.  After  this,  however,  bis  mother” 
received  him  at  lier  bouse,  since  which,  it 
appears,  he  has  frequently  robbed  her. — On 
being  asked  if  lie  wished  to  say  anything  in 
his  defence,  the  prisoner  on  Tuesday  said 
this  charge  was  not  brought  against  him 
until  some  months  after  his  father’s  death, 
and  that  it  had  been  brought  against  him 
through  revenge,  on  account  of  the  part  he 
took  as  to  his  father’s  will.  During  the 
examination  yesterday  he  said,  in  reference 
to  the  discovering  of  poison  in  the  meal, 

“  I  believe  it  was  never  laid  with  the  inten¬ 
tion  of  doing  any  harm  and,  on  being 
asked  why  be  made  that  remark,  he  said, 

“  Because  it  was  malice  against  fine,  and  was 
not  brought,  against  me  till  August.”  At 
the  conclusion  of  the  examination  he  wras 
remanded  to  this  day  (Saturday),  Mr.  J.  13. 
Smith,  the  presiding  magistrate,  wishing  to 


have  Mr.  Maude’s  opinion  on  the  evidence, 
and  as  to  the  propriety  of  the  prisoner 
being  committed  to  take  jiis  trial. 

[We  have,  on  former  occasions,  given  ex¬ 
pression  to  our  opinion  that  medical  men 
should  not  be  called  in  as  chemical  w  itnesses 
in  cases  of  this  nature,  llad  the  medical 
gentleman  to  whom  the  case  of  the  poisoned 
man  was  communicated  been  sufficiently 
mindful  of  his  duty,  he  would  have  caused 
an  inquest  to  be  held  on  the  poor  man’s 
mortal  remains.  It  was  not  for  him  to  say 
that,  as  there  had  been  violent  vomiting,  so 
little  poison  could  remain  in  the  system, 
that  there  was  scarcely  any  probability  of  its 
being  detected  by  analysis.  Perhaps  lm 
does  not  know  how  minute  a  quantity  of 
lead  can  be  detected.  It  is  well  known 
that  in  cases  in  which  large  quantities  of 
poison  are  taken,  much  is  frequently  got  rid 
of  by  vomiting  and  by  purgation;  still, 
in  these  cases,  absorption  takes  place. 

If  the  case  had  been  referred  to  a  respect¬ 
able  chemist,  sufficient  evidence  of  the  poi¬ 
soning  might  have  been  adduced  ;  if  no 
poisou  bad  been  detected,  then  the  medical 
man  might  have  set  to  work  to  trace  the  nature 
of  the  cause  of  death.  In  this  case,  there  was 
very  strong  reason  to  presume  that  the  de¬ 
ceased  met  his  death  by  poison^;  but  the  fact 
was  not  ascertained,  through  the  negligence 
of  the  practitioner. 


NEW  MODE  OF  PREPARING  FLUID 
MAGNESIA. 

To  the  Editors  of  The  Chemist. 
Gentlem kn, — 

A  MONTH  or  two  ago,  being  engaged  in 
the  manufacture  of  aerated  waters,  at  South¬ 
ampton,  ,1  discovered  an  improvement  in  the 
manufacture  of  magnesia  water.  The  general 
mode  hitherto,  has  been  to  mix  the  “  maguys. 
carb.”  with  the  water,  ayd  after  precipitation 
to.  use  clean  water  for  impregnation  with 
carbonic  acid  gas  :  now,  from  the  known 
solubility  of  magnesia  in  common  water,  it 
is  obvious  that  a  very  inconsiderable  quantity 
of  the  magnesia  enters  into  the  beverage  by 
this  mode  of  treatment,'  by  far  the  gceajer 
quantity  being  thrown  away  as  precipitate. 
It  occurred  to  me  to  put  a  scruple  of  “  mag- 
nes.  carb.”  iuto  each  bottle,  previous  to 
their  being  filled,  and  bottling  them  in  the 
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usual  way,  with  water  fully  impregnated  with 
carbonic  acid  gas  ;  I  was  delighted  to  find 
that  in  from  20  minutes  to  half  an  hour  the 
whole  scruple  was  taken  up ,  in  other  words, 
made  soluble,  and  the  beverage  left  as  beauti¬ 
fully  clear  as  soda  water.  How  far  this  ex¬ 
cels  or  falls  short  of  Mr.  Dirmeford  or 
Sir  James  Murray,  I  shall  not  stop  to 
inquire.  Doubtless  it  is  a  novel  and  most 
agreeable  mode  of  exhibiting  the  <(  antacid 
magnesia,' ’  and  you  are  at  liberty  to  pub¬ 
lish  it. 

I  am, 

Gentlemen, 

Respectfully  yours, 
George  Eaistrick. 

Battersea-bridge, 

Oil  of  Vitriol  Works, 

11th  December,  1843. 


FORMULA  FOR  DYEING  IIAIR 
BLACK.* 

BY  DR.  HANMANN,  OF  DRESDEN. 

The  dangerous  effects  which  may  be  oc¬ 
casioned  by  certain  formulae  for  dyeing  hair 
black,  and  which  are  known  under  the  names 
of  Chinese  powder,  Italian  powder,  See.,  are 
already  known.  To  obviate  the  inconve¬ 
niences  which  the  use  of  these  different  pro¬ 
ducts  present,  Dr.  Hanmann,  Professor  at 
Dresden,  proposes  the  following  formula, 
which  he  has  employed  in  many  cases, 
and  always  with  success.  The  only  fault 
that  can  be  found  with  it  would  be,  favoring 
the  formation  of  boils  by  the  occlusion  of 
the  muciparous  follicles  of  the  skin  : — 

Levigated  litharge. ,  275  grains. 

Powdered  quick-lime. .  1875  ,, 

Hair  powder .  930  ,, 

Mix  and  F.S.A.  a  perfectly  homogeneous 
powder. 

In  using  this  mixture,  care  must  be  taken 
to  prevent  any  part  of  the  powder  from  pene¬ 
trating  into  the  eyes,  because  ophthalmia 
would  readily  result  from  it. 

To  employ  it,  a  sufficient  quantity  is  put 
into  a  saucer,  and  converted  into  a  thick 
paste  by  the  addition  of  a  sufficient  quantity 
of  warm  water. 

The  paste  obtained  is  applied  to  the  hair, 
by  means  of  the  fingers,  and  taking  care  to 
bury  the  hair  to  the  root.  The  whole  is  after¬ 
wards  covered  with  a  leaf  of  cotton  wad¬ 
ding,  slightly  moistened  with  water,  and 
which  is  kept  in  its  place  by  means  of  a 
cloth,  several  times  doubled. 


This  paste  ought  to  be  kept  in  its  place 
for  at  least  three  hours,  or,  Letter  still, 
during  the  night ;  for,  indeed,  the  heat  of  the 
bed  favors  its  action. 

When  it  is  necessary  to  remove  this  paste, 
which  will  have  become  dry  and  hard,  it  is 
easily  effected,  either  by  slightly  rubbing  the 
hair  between  the  fingers,  or  by  washing  with 
soap  and  wrater. 

Finally,  if  the  hair  be  very  rough,  in 
consequence  of  the  action  of  this  com¬ 
pound,  the  desired  suppleness  may  be  re¬ 
stored  to  it,  by  greasing  it  with  pomatum, 
and  combing  it. 

The  application  is  renewed,  as  the  hair 
grows,  and  shows  a  white  surface  underneath. 


MUSHROOMS  IN  BREAD.* 

An  extraordinary  alteration  in  the  appear¬ 
ance  of  the  bread  furnished  to  the  troops  in 
Paris,  and  throughout  France,  during  the 
heat  of  last  summer,  arrested  tlie  attention  of 
the  medical  and  military  authorities,  and  the 
Duke  of  Dalmatia,  Minister  of  War,  directed 
that  a  commission  should  be  appointed  to 
inquire  into  its  causes.  M.  de  Joinville  was 
president.  Moien,  member  of  the  Board  of 
Health  ;  Brault,  also  a  member  of  the  board  ; 
Benier,  principal  officer  superintending  the 
provision  of  Paris  ;  Chartier,  the  municipal 
syndic  of  the  bakers  ;  and  Dumas,  Pelouze, 
and  Payen,  members  of  the  Institute,  formed 
the  commission.  Marchand,  the  naturalist, 
Duvivier,  the  chief  surgeon,  and  many  of 
the  best  veterinary  surgeons,  pointed  out  the 
pernicious  effects  that  had  been  observed 
in  horses  and  animals  fed  upon  the  bread ; 
but  no  bad  influences  had  been  observed 
in  man;  this,  however,  was  rather  to  be 
attributed  to  the  foetid  emanation,  and  the 
formation  of  a  red  powder,  which  was  so 
disgusting,  that  no  one  would  partake  of  it. 
MM.  Leville,  Montaigne,  and  Deeaisne,  to¬ 
gether  with  M.  de  Mirbel,  ascertained,  by 
microscopic  as  well  as  by  chemical  inquiry, 
that  a  species  of  crytogamic  vegetation  formed 
upon  the  bread.  It  appeared  under  the 
shape  of  an  orange-red  substance,  marked 
by  a  peculiar  odor,  and  quite  new  to  those 
who  have  made  cryptogumic  botany  the  sub¬ 
ject  of  their  study.  M.  de  Mirbel  ranks  it 
amongst  the  family  outturn,  and  the  name 
given  to  it  has  been  Oidium  aurantiacum. 
Another  species  of  vegetation  appears,  simul¬ 
taneously  with  it,  and  the  Penicilium  glancum 
is  visible.  These  mushrooms  may  be  ob¬ 
served  upon  bread  under  certain  circumstan¬ 
ces  of  humidity,  of  temperature,  and  of  light 
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which  last  exercises  a  very  peculiar  effect 
upon  them,  its  absence  depriving  them  of 
color.  The  commission  entered  very  mi¬ 
nutely  upon  the  phenomena  which  produced 
this  vegetation,  showing  that  the  moistness 
of  the  season,  the  increase  and  the  intensity 
of  light,  was  the  cause  of  the  development. 
It  then  proceeded  to  examine  the  seat  of  the 
disease  of  the  grain,  and,  having  arrived  at 
the  conclusion  that  it  was  in  the  external 
covering  of  the  grain,  which  is  rich  in  nitro- 
genised  matter,  in  glutinous  substance,  and 
mineral  concretion,  it,  therefore,  recom¬ 
mended  that,  previous  to  the  laying  up  wheat 
in  the  grain,  it  should  undergo  decortication, 
and  that  this  would  arrest  the  fermentation, 
which  was  the  cause  of  the  mischief  com¬ 
plained  of. 


ON  THE  LOCAL  APPLICATION  OF 
CALOMEL  IN  CASES  OF  THE  OPH- 
THALMO-FLENORRI1CEA  OF  IN¬ 
FANTS.* 

BY  DR.  LANER,  OF  BERLIN. 

Dr.  Laner  is  able  to  verify,  according  to 
what  has  already  been  announced  by  some 
practitioners,  especially  by  Dupuytren,  Fricke, 
and  INI. Mayor  (of  Losanne),  that  this  remedy 
produces  excellent  effects  in  the  second  stage 
of  all  the  inflammations  of  the  conjunctiva, 
by  favoring  resolution,  but  that  it  is  especi¬ 
ally  productive  of  advantageous  results,  in 
cases  of  scrofulous  inflammation,  by  hastening 
the  progress  of  the  resolution,  and  by  re¬ 
moving,  as  by  enchantment,  the  distressing 
symptom  of  photophobia. 

lie  is  also  able  to  acknowledge  the  justice 
of  the  interesting  observation  made  by  Fricke, 
that  calomel,  applied  to  a  healthy  or  diseased 
eye,  determines  only  a  disagreeable  but  tran¬ 
sient  sensation,  whilst  it  irritates  and  in¬ 
flames  the  conjunctiva  to  such  an  extent  as 
to  give  rise  to  chemosis,  and  that  in  a  very 
short  space  of  time,  when  put  in  contact  with 
the  eye  of  a  patient,  who  is  using  a  prepara¬ 
tion  of  iodine  internally. 

It  appears,  from  an  observation  of  Fricke, 
that  an  iodide  of  mercury  is  in  this  case 
formed. 

Drs.  Kluge  and  Knippa,  have,  for  some 
time,  commenced  employing  this  remedy, 
and  its  success  has  been  at  once  so  rapid  and 
so  decided,  that  no  other  treatment  is  resorted 
to  in  the  obstetrical  establishment  of  charity, 
at  Berlin.  The  author  exclusively  employs 
it  in  all  cases  of  ophthalmo-pleirhorrhea,  and 
Dr.  Liebold  has  assured  him  that  in  his 


Clinique  obsletricule,  at  Gottingen,  its  suc¬ 
cess  has  been  no  less  decided  than  at  Berlin. 

The  following  is  the  mode  of  applying  this 
treatment : — 

A  small  hair  pencil  is  impregnated  with 
the  finest  possible  powder  of  calomel  ;  and, 
while  an  assistant  raises  the  superior  eye- lid, 
and  lowers  the  inferior,  the  pencil  is  gently 
struck,  so  that  the  powder  which  escapes  from 
it  may  fall  on  the  surfree  of  the  eye.  This 
operation  may  be  repeated  a  second  time,  it, 
in  the  first,  a  sufficient  quantity  of  calomel 
have  not  arrived  on  the  surface  of  the  con¬ 
junctiva. 

The  contact  of  this  powder  causes  an  irri¬ 
tation  so  slight  that,  immediately  after  the 
application,  the  patient  eati  open  the  eye. 

In  the  ophthalmo-plennorrhoea  of  ntw- 
born  children,  it  should  be  resorted  to  on  the 
appearance  of  the  first  symptoms  of  disease. 
One  application, per  diem,  is  sufficient ;  but, 
if  the  symptoms  acquire  great  intensity,  and, 
if  the  disease  appears  to  make  rapid  pro¬ 
gress,  two  applications  should  be  made  in 
the  twenty-four  hours.  In  this  case,  it  is 
indispensable  to  wash  the  eye  frequently,  in 
order  to  free  it  from  the  abundant  secretion ; 
at  the  same  time,  it  is  advisable  to  favor 
alvine  evacuations,  by  the  internal  adminis¬ 
tration  of  calomel. 

In  general,  by  means  of  this  treatment, 
cure  is  obtained  in  from  four  to  ten  days. 


REMARKS  ON  TROMMER’S  TEST 
FOR  THE  DETECTION  OF  A  DIA¬ 
BETIC  STATE  OF  THE  URINE.* 

BY  DR.  GOLDING  BIRD. 

In  this  article,  after  observing  that  the  pre¬ 
sence  of  sugar  may  generally  be  detected  in 
the  urine  of  diabetic  patients,  before  the 
other  symptoms  indicate  with  certainty  the 
existence  of  the  disease,  Dr.  Bird  proceeds  to 
remark  upon  the  various  tests  which  have 
been  proposed  for  detecting  the  presence  of 
sugar.  Of  all  the  tests  which  have  been  pro¬ 
posed,  he  gives  a  decided  preference  to  that 
proposed  by  Trommcr,  sanctioned  by  Pro¬ 
fessor  Mitseherlich,  and  first  published  in 
Dr.  Simon’s  “  Physiol ogisclie  und  Patha- 
logische  Anthropochemie,”  Berlin,  1842. 
Dr.  Bird  gives  the  following  account  of 
Trommel  's  test : — 

“  Add  to  the  suspected  urine,  contained 
in  a  large  test  tube,  a  few  drops  of  a  solu¬ 
tion  ot  sulphate  of  copper  ;  a  very  inconsi¬ 
derable  troubling  generally  results,  probably 
from  the  deposition  of  a  little  phosphate  of 
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copper.  Sufficient  liquor  potassae  should 
then  be  added  to  render  the  whole  strongly 
alkaline ;  a  greyish  green  precipitate  of 
hydrated  oxide  of  copper  falls,  which,  if 
sugar  he  present,  wholly  or  partly  redissolves 
in  an  excess  of  the  solution  of  potassa, 
forming  a  blue  liquid,  not  very  unlike  the 
blue  ammoniuret  of  copper.  On  gently  heat¬ 
ing  the  mixture,  nearly  to  ebullition,  the 
copper  falls  in  the  state  of  suboxide,  forming 
a  red  and  copious  precipitate.  If  sugar  is 
not  present  the  copper  is  deposited  in  the 
form  of  black  oxide. 

“  This  test  is  founded  on  a  fact  long 
known,  but  not  previously  applied  to  the 
detection  of  sugar,  of  the  power  possessed 
by  some  organic  matters  of  reducing  oxide 
of  copper,  as  well  as  some  other  oxides,  to  a 
lower  state  of  oxidation.  It  certainly  is  the 
most  delicate  of  all  the  chemical  tests 
hitherto  proposed  for  the  detection  of  sugar 
in  the  urine,  and  will  readily  detect  it  in 
diabetic  urine,  even  when  very  largely  di¬ 
luted. 

“  It  is  important  in  using  this  test  that 
no  more  of  the  solution  of  sulphate  of  copper 
be  used  than  is  sufficient  to  produce  a  de¬ 
cided  precipitate  on  the  addition  of  the  liquor 
potassae.  If  this  precaution  be  not  attended 
to,  a  part  only  of  the  black  oxide  will  be 
reduced  to  red  suboxide,  unless  a  very  large 
quantity  of  sugar  is  present,  and  thus  the 
indications  afforded  by  this  test  be  rendered 
indistinct.” 

After  alluding  to  a  refinement  of  this  test 
proposed  by  Simon,  which  he  thinks  unne¬ 
cessary,  Dr.  Eird  concludes  by  remarking 
that  “  the  profession  must  remain  greatly 
indebted  to  Trommer  for  putting  it  in  pos¬ 
session  of  a  test  for  the  presence  of  sugar  in 
urine  so  easy  in  its  application,  and  so  dis¬ 
tinct  in  its  indications,  with  the  additional 
value  of  requiring  but  a  few  minutes  for  its 
employment.” 


EMPLOYMENT  OF  VERATRIA  IN 
RHEUMATISM AL  PA RALYSIS  * 

BY  DR.  KNAPP. 

A  little  girl  aged  1 1  years,  was  attacked, 
after  a  cold,  with  a  paralysis  of  the  right 
arm.  This  disease  had  already  existed  4 
weeks,  when  she  was  admitted  into  the 
Hospital  of  Charity  at  Berlin,  where  she 
stated  that  two  years  before,  she  had  suf¬ 
fered  from  this  affection  which  yielded  only 
at  the  end  of  two  months. 

This  child,  who  was  of  a  strong  consti¬ 
tution,  and  who,  besides,  enjoyed  perfect 


health  in  all  other  respects,  had  the  right 
shoulder  rather  lower  than  the  left,  the 
motions  of  the  right  arm  were  performed 
slowly  and  without  energy,  so  that  the 
hand,  on  this  side,  could  not  even  be  used 
for  conveying  food  to  the  mouth. 

The  use  of  warm-baths  and  the  applica¬ 
tion  of  a  blister  to  the  diseased  shoulder 
were  prescribed. 

After  having  sustained  the  suppuration  of 
this  exutory,  during  8  days,  without  any 
advantageous  change  having  taken  place  in 
the  arm,  the  blister  was  allowed  to  heal,  and 
the  employment  of  veratria,  according  to 
the  following  formula,  was  resorted  to 

lb  Veratria .  25  centigrammes* 

Lard .  30  grammes. 

Mix  and  F.S.A.  a  perfectly  homogeneous 
ointment. 

This  ointment  was  applied,  morning  and 
evening,  in  frictions.  These  frictions  lasted 
a  quarter  of  an  hour,  and  the  dose  of  oint¬ 
ment  for  each  of  them  was  of  the  size  of  a 
bean. 

These  frictions  caused,  in  the  diseased 
arm,  a  sensation  similar  to  that  of  the 
pricking  of  pins  :  the  first  acted  even  with 
such  force  that  the  little  girl  cried. 

After  three  weeks  of  this  treatment  the 
paralysis  yielded,  and  the  arm  had  com¬ 
pletely  recovered  its  motive  faculties.  The 
patient  left  the  hospital  entirely  cured. 


CURE  OF  SCHIRRUS  OF  THE 
BREAST  BY  THE  EMPLOYMENT 
OF  IODINE.** 

BY  DR.  FRJEK,  OF  GOLDAPP. 

Dr.  Friek,  being  consulted  in  a  case  of 
schirrus  of  the  breast,  successfully  com¬ 
bated  this  disease  by  the  employment  of 
iodide  of  potassium  externally  in  the  form  of 
ointment,  and  internally  according  to  the 


following  formula : — 

grammes. 

Hydrolate  of  melissa .  fiO 

Iodide  of  potassium .  4 

Compound  elixir  of  oranges.. .  15 


Mix  and  dissolve. 

For  a  mixture,  of  which  a  tea -spoonful  is 
administered  morning  and  evening,  at  the 
commencement,  in  a  cup  of  gum  and  water, 
suitably  sweetened. 

The  dose  should  be  gradually  increased, 
according  to  the  effects. 

The  author  affirms,  that,  under  the  in¬ 
fluence  of  this  treatment,  maintained  for  2G 
weeks,  the  schirrus  was  radically  cured. 


*  Rust’s  Mag  min 


*  Schmidt’s  lahrbucher. 
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PHARMACY,  MATERIA  MEDIC  A, 


SPECIFIC  AGAINST  THE  VOMIT¬ 
INGS  OF  PREGNANT  WOMEN.* 

BY  DR.  PITSCHAFT,  OF  BADEN. 

Dr.  Pitschaft  has  found  by  numerous 
applications,  that  the  following  pills  con¬ 
stitute  a  truly  specific  remedy  for  the 
vomitings  which  so  cruelly  torment  most 
women  at  a  certain  period  of  gestation. 


iju  centigrammes. 

Creosote .  15 

Pow'dered  hyosciamus .  Q.S. 

Distilled  water .  Q.S. 


Mix  and  F.  S.  A.  a  perfectly  homogeneous 
mass,  to  be  divided  into  nine  pills  (of  about 
10  centigrammes  each)  which  should  he 
covered  with  silver  foil. 

He  prescribes  three  per  diem  (morning, 
noon,  and  evening). 


SYRUP  OF  ORANGE-PEEL  (ANTI- 
NERVOUS  TONIC). f 

BY  M.  LAROZE. 

grammes. 

£  Ilydro-alcholic  extract  of  Dutch 

eura^oa .  ]  300 

Distilled  water  to  dissolve  the  ex¬ 
tract  . ,  ; .  . .  2200 

Syrup  of  honey  of  Provence,  clari¬ 
fied  and  entirely  deprived  of 

odor .  7200 

The  extract  is  dissolved  in  water  mixed 
with  the  syrup  and  boiled. 

The  hydro-alcoholic  extract,  when  dis¬ 
solved  in  water,  loses  27  per  cent,  of  its 
weight,  which  remains  under  the  form  of  an 
oleo-resinous  matter  insoluble  in  water. 

The  syrup  nf  orange-peei  prepared  by 
aqueous  infusion,  left  much  to  be  desired 
both  as  regards  the  doses  and  therapeutics. 
The  above  formula  enables  us  to  obtain  a 
medicine  always  identical,  always  uniform 
in  its  curative  effects.  Its  tonic  and  sto¬ 
machic  action  is  acknowledged  in  affections 
attributed  to  atony  of  the  stomach  and  ali¬ 
mentary  canal. 


FREIBERG’S  ESCH ARCTIC 
SOLUTION.* 


Grains. 

Camphor .  30 

•  Bichloride  of  Mercury  . 400 

Highly  rectified  Alcohol .  400 


Mix  and  dissolve. 

*  Haf eland's  Journal. 

f  Gazette  des  Hopitaux,  November  28, 

1843. 

*  Rust's  Magazine. 


This  solution  is  employed  with  great  ad¬ 
vantage  in  the  Hospital  of  Charity  at  Berlin, 
in  cases  of  syphilitic  vegetations,  and  espe¬ 
cially  against  eondyloines  ;  it  effectually  de¬ 
stroys  the  oondylomes  which  affect  a  large 
surface,  but  it  has  less  effect  on  those  of  a 
conical  and  acuminated  form.  Its  mode  of 
application  consists  in  spreading  it  on  the 
previously  excised  diseased  surface,  or,  if  the 
excrescence  be  pediculatcd,  after  the  applica¬ 
tion  of  a  ligature. 


THERA  PEUTICAL  EMPLOYMENTOF 
ICE  AND  SNOW.* 

BY  DR.  PITSCHAFT,  OF  BADEN. 

It  is  known  that  the  swallowing  of  small 
pieces  of  ice  is  successfully  prescribed  in 
cases  of  ileus,  gastritis,  and  enteritis. 

Zacutus  Lusitanus,  resorted,  against 
bilious  cholic,  to  the  administration  of  snow 
in  the  dose  of  a  few  spoonfuls  several  times 
a  day. 

Dr.  Pitschaft  has  successfully  treated 
haemoptysis  by  means  of  pieces  of  ice,  and 
also  by  the  sugared  ices  prepared  by  the 
confectioners. 

According  to  circumstances,  it  is  proper 
to  adjoin  to  this  remedy,  blood-letting;  but. 
the  author  takes  care  to  observe  that  these 
vascular  depletions  are  injurious,  if  the 
hsemophysis  is  slight  and  repeated  frequently. 
On  the  contrary,  in  eases  of  this  kind,  good 
results  are  derived  from  the  application  of 
bladders  filled  with  ice,  or  cold  lotions  on 
the  thorax. 

Internally,  nitre,  sulphate  of  soda,  with 
small  doses  of  opium,  are  given. 


VERMIFUGE  LINIMENT.* 

Castor  oil .  32  grammes. 

Oil  of  absinthium .  15  “ 

Oil  of  tansy .  15  “ 

Dr.  Peschier’s  ethereal  tinc¬ 
ture  of  penny- royal  buds 

M.  S.  A .  20  drops. 

This  liniment  is  employed  in  frictions  on 
the  surface  of  the  abdomen,  and  in  an  urgent 
case  it  may  be  rendered  still  more  active  by 
macerating  a  little  bruised  garlic  in  the  oil  of 
tansy. 

This  medicine,  possessed  of  real  energy, 
may  present  a  valuable  resource  to  the 
practitioner  when  it  is  necessary  to  admini¬ 
ster  vermifuges  to  young  and  indocile 
children,  who  absolutely  refuse  the  applica¬ 
tion  of  these  remedies  by  any  other  wav 
than  this. 


*  / Inf  eland's  Journal. 
t  Journal  dc  Medicine. 
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TOBACCO  SMOKE.* 

The  experiments  of  Vauquelin,  of  Perfelt, 
Reimann,  and  of  Underdorben,  have  satisfied 
us  as  to  the  general  analysis  of  tobacco,  and 
more  particularly  as  to  the  presence  of  the 
powerful  poisonous  alkali,  nicotine.  It  has 
been  reserved  for  Teise,  Professor  of 
Chemistry  at  Copenhagen,  to  analyse  the 
smoke,  which  lie  has  done  very  ingeniously, 
conducting  the  smoke  through  tubes  of 
glass,  surrounded  by  ice,  into  receivers,  in 
which  different  reagents  were  placed.  He 
principally  employed  the  tobacco  which 
comes  from  Porto  Rico.  The  result  of  his 
examination  is,  that  the  smoke  is  composed 
of  a  peculiar  empyreumatic  oil,  of  carbonic 
acid,  of  muriate  of  ammonia,  of  parafme, 
and  of  a  resinous  compound.  The  absence 
ot  creosote  is  the  most  remarkable  feature, 
and  accounts  for  the  irritating  quality  which 


is  to  be  observed  in  the  smoke  of  wood,  and 
and  almost  all  organic  substances  not  being 
produced. 

SOOTHING  TOPIC  IN  H^SMOROT 
DAL  PAINS.* 

BY  DR.  PITSCHAFT,  OF  BADEN. 

Dr.  Pitschaft  affirms  that  there  exists  no 
better  means  to  be  employed  for  soothing,  in 
cases  of  painful  hsemoroidal  tumors,  than 
the  oil  of  the  seeds  of  the  courge  ( oleum 
seminum  cucurbit  d). 

A  little  pledget  of  lint,  or,  better  still, 
ouatte  cotton  is  imbibed  by  this  oil,  and 
applied  to  the  orifice  of  the  anus.  It  is 
needless  to  say  that  this  application  should 
be  renewed  several  times  until  the  cessation, 
or  at  least  a  considerable  abatement  of  the 
pains. 


IV.  REVIEWS  AND 


APPLIED  CHEMISTRY,  IN  MANU¬ 
FACTURES,  ARTS  AND  DOMES¬ 
TIC  ECONOMY.  Edited  by  E.  A. 
Parnell.  Part  III.  Taylor  and 
Walton. 

This  part  completes  the  subject  of  the  pre¬ 
servation  of  wood,  and  commences  dyeing 
and  calico  printing,  and  is  well  compiled. 
We  mnst  repeat  our  objection  to  this  break¬ 
ing  off  the  subjects  in  the  middle. 


ANNOUNCED  IMPROVEMENT  IN 
“THE  LANCET.” 

“  Tile  Lancet,”  we  perceive,  announces  a 
considerable  enlargement  and  improvement 
in  its  future  numbers.  For  twenty  years  it 
has  held  the  highest  position  in  periodical 
medical  literature,  perhaps  in  the  world  ; 
it  has  decidedly  and  unquestionably  the 
largest  and  at  the  same  time  the  most  re¬ 
spectable  circulation  of  any  similar  journal 
in  this  country.  We  are  glad  to  perceive 
that  the  conductor  has  determined  on  adding 
to  the  size  of  the  work,  as.  the  amount  of 
matter  interesting  to  the  medical  profession 
has  long  rendered  this  augmentation  neces¬ 
sary,  and  we  wish  his  enterprise  all  the  suc¬ 
cess  which  we  are  confident  it  will  be  found 
to  deserve.  “The  Lancet”  hns  ever  been 
the  most  powerful  organ  of  the  profession. 
However,  with  respect  to  many  of  the  de¬ 
tails  of  medical  reform,  we  are  at  issue  with 
our  contemporary. 


NOTICES  OF  BOOKS. 


BOOKS  RECEIVED. 

“  The  American  Journal  of  Science  and 
Art,”  conducted  by  Professor  Silliman  and 
Benjamin  Silliman,  jun.  Parts  for  July  and 
October,  1843. 

“The  True  Law  of  Population  Shown 
to  be  Connected  with  the  Food  of  the 
People.”  .Second  Edition,  with  a  Post- 
cript.  By  Thomas  Doubleday,  Esq.  Lon¬ 
don  :  Effingham  Wilson,  Royal  Exchange  ; 
G.  Peirce,  310,  Strand. 


TO  OUR  CONTRIBUTORS. 

We  shall  esteem  it  a  favor  if  those  e-entle- 

o 

men  who  intend  to  favor  us  with  papers  for 
our  next  Number  will  be  kind  enough  to  let 
us  have  those  which  belong  to  the  department 
of  Chemistry,  by  the  8th  inst ;  those  in 
Chemical  Manufactures  and  Agri¬ 
cultural  Chemistry,  by  the  12th ;  and 
those  in  Pharmacy,  by  the  15th. 

We  shall  feel  obliged  if  those  who  pur¬ 
pose  to  contribute  in  the  course  of  the  pre¬ 
sent  year  will  favor  us  with  their  names  as 
early  as  possible  during  the  present  month, 
at  the  time  and  which  it  is  possible,  to 
which  department  their  articles  are  most 
likely  to  belong,  as  we  intend  to  publish  a 
list  of  contributors  some  time  before  the  1st 
of  February. 


*  Illustrated  Polytechnic  Review. 


*  Huf eland’s  Journal . 


NOTICES  TO  CORRESPONDENTS,  &e. 


TO  CORRESPONDENTS. 

A  Reader,  Edinburgh,  is  fortunate  if  he 
can  obtain  10^ lbs.  of  extract  from  one  cwt. 
of  herb  ;  Mr.  Mowbray,  using  a  very  power¬ 
ful  hydraulic  press,  can  average  only  Gibs., 
and  the  cake  left  is  as  hard  and  dry  as  pos- 
tible.  The  calculations  of  product  are 
taken  from  Mr.  Squire's  results,  in  order 
that  they  may  not  be  supposed  to  be  partial. 
Will  he  read  the  paper  attentively  ? 

A  Subscriber,  Liverpool. — The  ques¬ 
tions  you  propose  will  be  best  answered  by  a 
sugar  refiner  or  engineer,  or  by  a  visit  to 
Mr.  Mowbray's  laboratory,  to  which  we 
will  furnish  you  with  au  introduction.  It 
this  answer  do  not  sufficiently  meet  your 
questions,  write  again. 

Explorator. — *Tne  balsam  of  copaiba 
must  have  been  adulterated.  Enable  us  to 
address  you  privately. 

A  Subscriber,  Carmarthen. — We  will 
write  you,  if  furnished  with  address,  &c. 

Mr.  Joseph  White  will  find  his  request 
complied  with  in  the  articles  we  are  about 
to  publish  on  the  subject  of  his  communi¬ 
cation. 

A  Lover  of  Chemistry,  Oswestry,  lias 
been  forgotten;  he  shall  hear  in  a  day  or 
two. 

Virtutas. — We  must  plead  extreme 
pressure  of  business  as  our  excuse. 

P.  M.  and  J.  D.  E.  shall  hear. 

An  Amateur. — Be  good  enough  to  trans¬ 
mit  to  us  your  name  and  address  ;  you  shall 
then  have  an  answer  to  your  letter. 

J.  F. — No  ;  not  on  any  account. 

F. — We  should  be  inclined  to  think  other¬ 
wise. 

Dr.  S.  will  receive  a  note  privately. 

An  Amateur  (Devonshire). —  Our  corre¬ 
spondent  may  depend  on  our  assistance ;  we. 
admire  bis  enthusiasm. 

A  Subscriber  will  find  an  answer  on 
perusing  the  present  number. 

A  Physician. — Will  our  worthy  corre¬ 
spondent  write  and  make  an  appointment, 
stating  what  time  we  shall  have  the  pleasure 
of  meeting  him  at  our  office  as  he  proposes  ? 
We  think,  from  the  hurried  style  of  his  note, 
that  he,  unconsciously,  forgot  to  name  the 
time. 


ERRATA  IN  NO.  XLVII. 

Page  494,  col.  1,  line  4,  omit  “  I." 

Page  494,  col.  2,  line  8,  for  14  +  2  read 
14x  2. 

Page  530,  col.  1,  line  3,  for  “nitrates” 
read  “  nitrate.” 


SUMMARY  OF  METEOROLOGICAL 
OBSERVATIONS  MADE  ATOTLEY, 
YORKSHIRE,  IN  NOVEMBER,  1843. 

BY  E.  THOMPSON. 
BAROMETER. 

Monthly  mean .  29*58 

Mean  at  9  a.m .  29*57 

,,  3  p.m .  29*58 

,,  9  p  m .  29.59 

Maximum  on  29th  ..  30*21 
Minimum  on  21st  ..  28*98 
Range  .  1.23 
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Monthly  mean .  38° 

Mean  of  maxima  .  41 

,,  minima .  35 

Maximum  on  4th .  50 

Minimum  on  9th .  28 

Range .  22 

wind. 

Days.  Days 

N.  0  S.  1 

N.  E.  3  S.  W.  8 

E.  0  W.  10 

•  S.  E.  0  N.  W.  3 


RAIN. 

2*8G  inches. 


WEATHER. 


Days. 

Days 

Clear . 

, .  . .  i 

Frost .  7 

Cloudy  .  .  . 

...  5 

Hoar  frost ....  1 

Overcast  . 

.  . .  4 

Misty .  4 

Showers  . 

.  . .  If) 

Stormy .  2 

Continued 

rain  J 

Snow  . .  . 

.  ..  1 

GENERAL  REMARKS. 

Pure  November  weather  has  prevailed 
during  the  month.  The  meteors  which  have 
for  some  years  been  observed  about  this  time 
of  the  year,  were  not  noticed  here. 

A  malignant  form  of  typhus  has  been  very 
rife  in  the  neighbourhood. 


Nota  Bene. — All  Communications ,  Books 
for  Review,  anil  Substances  to  be  Analysed, 
must  be  addressed  “  To  the  Editors  of  the 
Chemist,  310,  Strand,  London .”  Communi¬ 
cations  must  be  prepaid,  and  sent  before  the 
\itth  of  each  month;  Books  for  Review  before 
the  10  th. 
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I.  CHEMISTRY. 


ON  ELECTRIC  REPULSION. 

BY  REUBEN  PHILLIPS. 

The  phenomenon  of  the  mutual  apparent 
repulsion  of  two  bodies  positively  electrified, 
admits  of  an  easy  explanation  on  the  theory 
of  Franklin  ;  but  this  theory  fails  to  explain 
similar  repulsions  when  effected  by  the  nega¬ 
tive  electricity.  The  following,  which  at¬ 
tempts  equally  to  explain  both  repulsions, 
may,  perhaps,  interest  electricians. 

Now,  electric  attractions  and  repulsions 
are  found  to  vary  as  the  square  of  the  dis¬ 
tance.  The  surfaces  of  spheres  also  vary  as 
the  squares  of  their  radii.  Assume,  now,  that 
slectric  induction  may  take  place  between  any 
two  bodies  through  the  air,  and  separated  by 
any  distance,  which  is  an  assumption  which 
may  be  ascertained  by  experiment  within 
certain  limits.  Therefore,  if  a  body  lying 
in  the  centre  of  a  sphere  be  electrified,  the 
attraction  between  it  and  the  spherical  sur¬ 
face  will  be  the  same,  whatever  be  the  di¬ 
ameter  of  the  sphere.  If,  now,  any  part 
of  a  smaller  sphere  be  placed  concentric 
with  the  larger,  it  will  intercept  a  like  part  of 
the  influence  of  the  larger  sphere,  admitting 
the  influence  of  the  larger  sphere  as  incapable 
of  transmission  through  the  segment  of  the 
•mailer  ;  therefore,  the  mutual  influence  of 
the  central  matter,  and  the  parts  of  the 
spherical  surfaces,  will  be  the  same  as  was 
:he  influence  before  the  interposition  of  the 
segment  of  the  smaller  sphere.  Now,  as 
much  may  be  said  of  any  number  of  seg¬ 
ments,  of  any  size,  of  this  sphere,  or  of  any 
sphere  smaller  than  the  larger  of  the  two  we 
oave  been  considering. 

Hence  we  arrive  at  the  following  :  that  if 
my  quantity  of  surface  be  disposed  in  any 
figure  surrounding  any  electrified  body,  at 
my  distance,  the  influence  between  it  and 
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the  surface  will  be  the  same  for  all  distances 
and  figures ;  inasmuch  as  any  particle  of 
of  that  surface  forms  part  of  a  sphere,  of 
which  the  electrified  body  maybe  considered 
as  the  centre.  Let  there  now  be  two 
parallel  plans,  A  B,  of  infinite  extent  in  all 
directions,  and  separated  by  a  finite  interval  ; 
then  any  electrified  body,  D,  placed  at  any 
point  between  both  planes,  is  subject  to 
an  influence  equal  to  what  it  would  re¬ 
ceive  were  D  the  centre  of  a  sphere,  minus  an 
infinitely  small  quantity. 

Substitute  for  D  two  planes,  D  E,  of  finite 
extent,  whose  boundaries  are  rectilineal,  and, 
moi’eover,  thatDE  lie  parallel  to,  and  mid¬ 
way  between,  the  planes  A  R. 

If  D  E  become  negatively  electrified,  A 
B  are  positive  by  induction,  and  therefore 
have  a  tendency  to  move  from  their  original 
position,  owing  to  the  attraction  which 
exists  between  oppositely  electrified  sur¬ 
faces,  suppose  D  towards  A,  and  E  to  B. 

Let  the  planes  D  E  be  separated  by  some 
small  interval ;  then,  considering  any  particle 
of  the  surface  E  which  lies  towards  the 
plane  A  as  a  vertex,  and  considei-ing  the  plane 
D  as  perspectively  projected  on  A,  there  is 
obtained  a  rectilineal  figure  on  the  plane  A, 
the  perimeter  of  which  varies  in  the  same 
proportion  as  does  the  interval  between  D  E 
(the  same  may  of  course  be  said  of  any 
particle  on  the  surface  D  similarly  situated 
to  the  above  one  on  E).  Now,  the  areas  of 
these  figures  on  A  represent  the  differences 
of  the  attractive  force  which  is  exercised 
between  the  two  infinite  planes  and  the  in¬ 
terposed  atom  ;  since  it  has  been  shown  that 
were  D  removed,  any  particle  on  E  would 
be  indifferent  to  any  position  between  the 
two  planes  A  B. 

The  areas  of  rectilineal  figures  vary  as 
the  squares  of  anv  one  of  their  sides ;  hence, 
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if  y  represent  the  areas  in  square  units  at 
the  distance  of  1,  as  that  distance  increases 
we  shall  obtain  the  following  values  of  y 
At  1  the  area  is  =  y 


3  „  -  { 

4  „  -  * 

Considering  y  and  its  fractions  as  repre¬ 
senting  the  numerical  value  of  the  apparent 
repulsion,  tins  is  precisely  the  law  which 
has  been  established  by  experiment. 

The  demonstration  being  made  to  depend 
on  the  fact,  that  the  areas  of  rectilineal 
figures  vary  as  the  squares  of  their  perimeters, 
renders  the  proof  applicable  to  all  finite 
plane  surfaces.  And  since  curved  surfaces, 
and  the  surfaces  of  solids,  may  be  considered 
as  made  up  of  the  edge  particles  of  a  great 
number  of  planes,  therefore,  the  above  proof 
embraces  all  forms  of  matter. 

If  induced  electricity  in  the  solid  bodies 
on  the  earth’s  surface  be  the  cause  of  the 
seeming  repulsion  of  similarly  electrified 
bodies,  then  should  there  be  considerable 
difference  in  its  intensity,  as  observed  when 
the  electrified  bodies  are  more  or  less  ex¬ 
posed  to  space  ;  but  such  lias  not  yet  been 
perceived,  so  far  as  I  am  aware.  The  amount 
of  any  variation  could,  I  think,  be  ascer¬ 
tained  with  considerable  exactness  by  the. 
aid  of  a  De  Luc’s  column.  But  I  see 
no  reason  why  the  air  may  not  be  sub¬ 
stituted  in  the  above  theory  for  solid  matter, 
which  would,  perhaps,  afford  an  explanation 
of  the  fact,  that  when  the  body  D  is  brought 
within  a  certain  distance  of  either  plane, 
A  B,  it  is  no  longer  indifferent  as  to  its 
position. 


NEW  AND  SIMPLE  MODE  OF  ES¬ 
TIMATING  NITROGEN  IN  OR¬ 
GANIC  SUBSTANCES. 

To  the  Editors  of  The  Chemist. 
Gentlkm  f.x,  — 

As  some  doubts  have  lately  been  entertained 
respecting  the  accuracy  of  Will’s  method  of 
determining  the  amount  of  nitrogen  con¬ 
tained  in  organic  matter,  allow  me,  through 
the  medium  of  your  valuable  periodical,  to 
offer  the  following  simple  plan  to  the  notice 
of  your  readers.  1  have  employed  it  in  a 
great  variety  of  cases,  and  have  found  it  so  easy 
in  execution,  and  certain  iu  effect,  that  a 
general  description  seems  to  be  all  that  is 
necessary.  Added  fo  this,  I  may  observe, 
that  the  process  has  been  successfully  tried 
by  my  friend  Mr.  James  Marsh,  of  the 
Royal  Arsenal,  Woolwich. 


Having  weighed  out  a  quantity  (I  prefer 
1 00  grains)  of  the  matter  to  be  operated  upon, 
place  this  in  a  small  flask,  and  pour  over  it 
sufficient  pure  concentrated  sulphuric  acid 
to  make  the  whole  into  the  consistence  of 
cream,  then  apply  heat  so  as  thoroughly  to 
char  and  carbonize  the  mass,  and  allow'  a 
portion  of  the  sulphuric  acid  to  evaporate  : 
having  allowed  the  whole  to  cool,  pour  in  a 
portion,  say  two  or  three  ounces,  of  distilled 
water,  and  saturate  the  acid  by  means  of 
carbonate  of  baryta ;  filter  and  wash  in  the 
usual  way,  and  then  add  an  excess  of 
chloride  of  platinum  to  the  filtered  liquor, 
and  carefully  evaporate  to  dryness  ;  digest 
the  residue  in  a  mixture  of  alcohol  ami  ether, 
and  from  the  weight  of  the  dry  ammoniaco- 
chloride  of  platinum  deduce  the  amount  of 
nitrogen,  as  recommended  by  Will. 

It  is  unnecessary  to  observe  that  the 
sulphuric  acid  should  be  distilled  and  highly 
concentrated,  without  both  of  which  the 
result  would  be  vitiated,  for  common  sul¬ 
phuric  acid  almost  always  contains  sulphate 
of  potassa,  and  unless  the  acid  be  concen¬ 
trated,  the  destruction  of  organic  matter 
might  be  incomplete,  the  object  of  the 
process  being  to  cause  the  carbon,  oxygen, 
and  hydrogen  to  form  carbonic  acid,  carbonic 
oxide  and  water,  whilst  the  affinity  of  the 
sulphuric  acid  for  ammonia  produces  a  com¬ 
bination  between  the  nitrogen  and  a  portion 
of  the  hydrogen,  which  remain  fixed  as  sul¬ 
phate  of  ammonia.  The  other  steps  of  this 
operation  do  not  essentially  differ  from  Will’s, 
and  require  no  comment. 

I  am, 

Gentleman, 

Very  truly  yours, 

Lewis  Thompson. 

[We  need  only  to  remark  that  this  very 
beautiful  mode  of  estimating  the  amount  of 
nitrogen  in  organic  matter  appears  to  be  free 
from  objection  :  to  this  wc  can  the  more 
readily  testify  from  having  witnessed  the 
performance  of  the  process  by  our  talented 
contributor,  at  the  Polytechnic  Institution. 
To  us  it  seems  to  leave  no  lung  to  lie  desired 
as  regards  eirher  simplicity  or  accuracy.] 


SOME  IMPROVEMENTS  IN  THE 
ELECTRICAL  MACHINE. 

BY  REUBEN  PHILLIPS. 

The  machine  on  which  the  following  has 
been  tried,  is  of  the  cylindrical  construction. 
I  he  machine  originally  hud  a  varnished  or 
oiled  flap,  which  was  attached  to  the  upper 
part  of  the  rubber  :  for  this  was  substituted 
a  piece  of  soft  leather  (in  this  instance  stout 
kid,  but  probably  calf  would  be  better),  of 
such  a  size  as  to  be  capable  of  rather  more' 
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than  covering  the  rubbing  surface  of  the 
rubber ;  one  edge  of  this  was  glued  to  the 
lower  part  of  the  rubber,  and  the  other  was 
sewed  to  a  piece  of  woollen  material,  known 
by  the  name  of  “  stuff on  this  piece  of 
leather  is  spread  the  amalgam,  in  the  usual 
manner.  The  advantages  of  this  arrange¬ 
ment  are,  that  there  is  less  friction  between 
the  flap  and  glass,  and  also  a  more  perfect 
contact  between  the  two,  and  the  flap  is  also 
more  securely  attached.  In  the  above  ma¬ 
chine,  which  is  nearly  a  twelve-inch  cylinder, 
it  is  advantageous  for  the  flap  not  to  ap¬ 
proach  within  three  or  four  inches  of  the 
points  of  the  conductor,  the  conductor  re¬ 
maining  in  its  usual  position. 

The  next  improvement  consists  in  laying 
between  the  piece  of  leather,  before  men¬ 
tioned,  and  the  rubber,  the  end  of  a  piece  of 
tin-foil,  or  amalgamated  “  stuff/'  which  is 
of  such  a  length  as  to  go  rather  more  than 
a  quarter  part  round  the  cylinder  outside  the 
above  flap,  and  of  a  width  equal  to  the  flap. 
The  increase  in  the  power  of  the  machine  by 
this  addition  is  very  considerable  :  my  mode 
of  measuring  it,  is  to  fix  a  ball  within  a 
certain  distance  of  the  prime  conductor, 
to  count  the  number  of  sparks  which 
pass  during  every  revolution  with  the  tin- 
foil  or  amalgamated  flap  turned  back,  and 
then  to  count  the  number  of  sparks  which 
pass  when  the  conducting  flap  is  replaced, 
taking  care  to  keep  the  motion  of  the  cylin¬ 
der  as  uniform  as  possible.  I  generally  so 
adjust  the  distance  of  the  hall  from  the  prime 
conductor  as,  when  the  conducting  flap  is 
turned  back,  to  obtain  one  spark  every  revo¬ 
lution  of  the  cylinder  ;  with  the  flap  turned 
in  its  place,  there  is  usually  obtained  two 
sparks  instead  of  one,  or  sometimes  five  in 
two  revolutions. 

I  prefer  the  amalgamated  stuff  to  the  tin- 
foil  ;  for  since  the  amalgam  does  not  become 
oxidated  to  a  perceptible  degree  by  the  action 
of  the  machine,  it  lasts  until  it  becomes 
rubbed  off  by  accidental  friction  during  the 
cleaning  of  the  machine,  &c.  ;  whereas  the 
tin-foil,  by  being  unavoidably  bent,  soon 
becomes  broken  ;  and  besides,  I  think  there 
is  greater  power  with  the  amalgamated  flap. 
The  possibility  of  substituting  tin-foil  for 
the  amalgam,  shows  that  the  office  of  this 
flap  is  solely  that  of  a  conductor. 


INVESTIGATIONS  CONCERNING 
AQUA  REGIA,  AND  A  PECULIAR 
PRODUCT  TO  WHICH  IT  OWES 
ITS  PRINCIPAL  PROPERTIES.* 

BY  M.  A.  BAUDUIMONT. 

Although  aqua  regia  has  been  known  for 

*  Comp  ten  Rendus,  No.  XXL,  Nov.  1343. 


more  than  ten  centuries,  and  although  it  is 
frequently  used,  it  has  been  the  subject  of 
but  few  investigations  on  the  part  of  chemists. 
It  is  generally  considered  that  it  owes  its 
property  of  dissolving  gold  to  the  presence 
of  free  chlorine  :  however,  in  1831,  Mr. 
Edmund  Davy  published  a  memoir,  in  which 
he  endeavored  to  show  that  the  active  pro¬ 
duct  of  aqua  regia  is  a  peculiar  gas,  formed 
of  equal  volumes  of  chlorine  and  binoxide  of 
nitrogen,  uncondensed.  He  says  that  this 
gas  has  a  specific  gravity  of  l- 759,  and  he 
gave  it  the  name  of  chloro -nitrous  gas.  The 
process  followed  by  Mr.  E.  Davy,  for  ob¬ 
taining  this  gas,  consists  in  adding  together 
fused  chloride  of  sodium  or  potassium,  and 
concentrated  nitric  acid.  The  nature  of  the 
reacting  matters,  and  the  composition  as¬ 
signed  to  chloro -nitrous  gas,  very  clearly  in¬ 
dicate  that  it  is  impossible  to  obtain  this  gas 
unmixed  with  chlorine,  as  the  following 
equation  shows  : — 

4  NOG  II  +  3  Cl  S°=3  NOr’  So  +  NO2 

Cl2+ci. 

The  presence  of  chlorine  in  the  pretended 
gas  of  aqua  regia,  having  prevented  its  pro¬ 
perties  from  being  studied  in  a  proper 
manner,  I  thought  that  new  investigations 
might  not  be  uninteresting. 

When  a  mixture  of  two  parts  by  weight 
of  nitric  acid  and  three  parts  of  commercial 
hydrochloric  acid  are  heated,  a  red  gas  be¬ 
gins  to  be  disengaged  towards  the  tempera¬ 
ture  of  187°  F.  If  this  gas  be  passed  into 
a  tube,  around  which  ice  is  heaped  up,  it 
is  deprived  of  the  condensable  portions. 
Experiment  has  shown  that  the  first  portions 
of  the  gas  are  mixed  with  hydrochloric  acid 
gas,  and  that  only  the  last  portions  are  suffi¬ 
ciently  pure. 

This  gas  does  not  redden  very  dry  litmus 
paper,  hut  it  decolors  it  in  a  few  hours  ;  it 
reddens  it  when  it  is  wet.  At  32°  F.,  water 
dissolves  0*3928  of  its  weight,  or  121  times 
its  volume.  This  liquor  is  of  a  clear  red  ;  it 
has  a  specific  gravity  of  1*1611.  When, 
confined  in  a  sealed  tube,  it  is  hot  decolored 
by  a  very  prolonged  action  of  the  solar  rays. 
It  possesses,  besides,  all  the  known  proper¬ 
ties  of  aqua  regia. 

The  gas  of  aqua  regia  attacks  several 
metals,  such  as  gold  and  platinum  :  powdered 
arsenic  and  antimony  burn  in  this  gas  with 
light,  when  thrown  into  it ;  but  it  is  a  sin¬ 
gular  thing  that  it  scarcely  exerts  a  similar 
action  on  phosphorus,  even  when  this  body 
is  in  the  state  of  fusion,  and  with  the  aid  of 
heat.  The  active  product  of  aqua  regia  does 
not  unite  directly  with  the  metallic  oxides  : 
it  gives  a  chloride  and  a  nitrate,  by  an  action 
which  is  easily  explained.  The  quantity  of 
chloride  formed  always  exceeds  that  indi¬ 
cated  by  theory ;  that  is  to  say,  two  equvia- 
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lents  to  one  of  nitrate,  doubtless  because 
this  product  decomposes  the  nitrates,  and 
converts  them  into  chlorides. 

When  the  gas  of  aqua  regia  is  passed  into 
tubes  drawn  out  to  a  point,  steeped  in  a 
frigorific  mixture  of  common  salt  and  ice  piled 
up,  it  is  liquified. 

The  liquid  product  is  of  a  deep  red,  but 
much  less  deep  than  hypochlorous  acid.  It 
enters  into  ebullition  at — 7°'2  +  C ;  its  specific 
gravity  at  45°  F.  =  1  *3C 7 7 -  Its  coefficient 
of  dilatation,  measured  above  its  point  of 
ebullition,  in  sealed  tubes,  increases  very 
rapidly. 

Between  32°  and  42°*8  F.,  it  is  about 
0-0020091. 

Between  420,9  and  64°*5,  it  is  about 
0*0035648. 

Introduced  into  a  tube  of  12  millimetres 
internal  diameter,  containing  another  tube 
of  3  mm.  25  of  external  diameter,  and 
1  mm.  20  of  internal  diameter,  the  differ¬ 
ence  of  the  two  levels  of  the  liquid,  at 
42°'9GF.,  =  5  millimetres. 

Numerous  attempts  have  been  made  to 
determine  the  index  of  refraction  of  this 
liquid,  as  well  as  its  specific  heat  and  the 
latent  heat  of  its  vapor ;  but  the  results 
which  I  have  obtained  are  too  imperfect  to 
be  published. 

The  specific  gravity  of  the  red  gas  of  aqua 
regia,  determined  by  two  different  processes, 
is  about  2‘49. 

The  liquid  attacks  all  the  metals  put  in 
contact  with  it.  With  pulverulent  silver, 
arising  from  the  reduction  of  the  chloride  of 
that  metal,  it  makes  an  explosion,  and 
immediately  disappears.  It  is  evaporated 
without  attacking  phosphorus. 

Analysis  has  shown  that  the  active  pro¬ 
duct  of  aqua  regia  is  formed  of  nitrogen  in 
the  following  proportions  : — 

Nitrogen..  0*126  175  =  N 

Oxygen  . .  0*224  300  =  30 

Chlorine . .  0*650  885  =  2  Cl 


1*000  1*360  NO3  Cl2 


The  composition  of  this  product  indicates 
that  it  may  be  represented  by  a  formula 
similar  to  that  of  anhydrous  nitric  acid, 
for  NO*  0“  is  similar  to  NO-1  CF.  This 
being  the  case,  and  taking  as  my  guide  the 
precedent  acquired  to  science  by  the  dis¬ 
covery  of  chlorosulphuric  acid,  I  propose  to 
call  this  body  chloronitric  acid,  although  in 
reality  it  is  not  an  acid,  sin'ce  it  does  not 
saturate  bases :  1  equivalent  of  chloro¬ 

nitric  acid  corresponds  to  six  volumes  of 
vapor. 

Theliquifactionof  chloronitric  gas,theboil- 
ing  point  of  the  liquified  gas,  its  direct  solu¬ 
bility  in  water,  and  its  actiou  yn  the  metallic 


oxide0,  very  evidently  indicate  that  this  body 
is  of  a  peculiar  nature,  clearly  defined,  and 
that  its  composition  corresponds  to  that  of 
supposed  anhydrous  nitric  acid. 


INVESTIGATIONS  CONCERNING 
THE  EQUIVALENT  OF  ZINC* 


BY  M.  P.  A.  FAVRE. 

Dr.  Prout’s  hypothesis,  resumed  in  an  ex¬ 
perimental  point  of  view  by  M.  Dumas,  has 
become,  in  the  hands  of  the  latter  chemist, 
a  question  of  the  highest  importance.  The 
experiments  published  by  M.  Jacquelain,  for 
determining  the  equivalent  of  zinc,  have 
determined  me  to  undertake  this  work. 
The  conviction  expressed  by  M.  Jacquelain, 
that  the  number,  414,  given  by  him,  is  a 
minimum,  would  inevitably  remove  zinc 
from  the  series  of  the  multiples  of  hydrogen. 
Certainly  theories  sanctioned  by  experiments 
must  alone  be  accepted ;  but  experiment 
having  already  pronounced  in  favor  of  the 
theory  of  multiple  equivalents  of  hydrogen 
as  regards  a  great  number  of  bodies,  I 
considered  that  new  investigations  concerning 
the  equivalent  of  zinc  were  necessary. 

The  skill  of  M .  Jacquelain  left  me  no  hope 
of  arriving,  by  his  method,  which  I  discuss, 
at  a  better  result :  therefore,  following  an¬ 
other  course,  I  have  'analysed  various 
samples  of  oxalate  of  zinc  prepared  with  the 
greatest  care,  and  for  whose  purity  I  could 
answer.  I  endeavored  to  discover,  also,  the 
quantity  of  water  decomposed  for  oxidizing 
a  known  weight  of  pure  zinc. 

FIRST  METHOD. 

The  determination  of  the  equivalent  of 
zinc,  by  means  of  the  oxalate  of  zinc,  was 
executed  by  passing  the  gaseous  products  of 
the  decomposition  of  this  salt  through  a 
column  of  oxide  of  copper  heated  to  redness, 
and  by  condensing  the  carbonic  acid  formed. 
Knowing  the  weight  of  this  carbonic  acid, 
and  the  corresponding  weight  of  oxide  of  zinc 
obtained  as  a  residue,  we  have  all  the  data 
necessary  for  determining  the  equivalent  of 
zinc,  that  of  carbon  being  known. 

The  mode  of  experiment  adopted  has  the 
advantage  of  furnishing  all  the  elements  of 
calculation  in  a  single  operation  ;  besides, 
it  allows  of  the  abstraction  of  any  water 
which  the  salt  might  accidently  contain. 
The  last  experiments,  executed  with  all  the 
improvements  suggested  by  the  study  of  the 
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process,  furnished  the  following  numbers 
for  the  equivalent  of  zinc*  : — 

1*  2.  3.  4.  Mean. 

412-58  412-25  413-36  412-45  412-66 

These  numbers  lead  to  the  cipher  33-01 
for  the  equivalent  of  zinc,  that  of  hydrogen 
being  taken  as  ninety. 

SECOND  METHOD. 

The  second  series  of  experiments  was 
executed  by  burning,  by  means  of  oxide  of 
copper,  the  whole  of  the  hydrogen  furnished 
by  the  decomposition  of  water  by  means  of 
sulphuric  acid  and  zinc,  this  metal  being 
employed  in  the  state  of  purity  and  in 
known  proportions.  The  water  arising 
from  the  combustion  of  the  hydrogen  was 
collected  and  estimated  by  absorbing  tubes. 
The  apparatus  employed  is  described  in  my 
memoir,  as  wrell  as  the  precautions  to  be 
observed  for  drying  the  gases,  and  for 
forcing  the  whole  of  the  hydrogen  to  pass 
over  the  incandescent  oxide  of  copper.  The 
zinc  employed  was  purified  by  the  process 
indicated  by  M.  Jacquelain.  To  render  this 
zinc  attackable  by  sulphuric  acid,  care  was 
taken  to  place  it  in  a  platinum  capsule.  The 
The  quantity  of  zinc  employed  in  these 
determinations  was  not  less  than  16 
grammes,  and  in  some  experiments  amounted 
to  68  grammes.  The  following  are  the 
numbers  for  arriving  at  the  equivalent  of 
zinc,  taking  12'5  as  the  equivalent  of  hydro¬ 
gen:— 

1.  2.  3.  Mean. 

412-27  411-77  412-42  412-16 

These  ciphers  represent  a  multiple  of  the 
equivalent  of  hydrogen  by  the  number  33. 
They  agree  very  well  with  those  obtained  by 
the  first  method. 

In  conclusion,  we  have- — • 

Equivalent  of  zinc  by  the  first 

method . 412-66 

Equivalent  of  zinc  by  the  second 
method .  412*16 


Mean  412-41 

The  equivalent  of  hydrogen  being  1,  that 
of  zinc  would,  therefore,  be  represented  by 
32*991  (32*993  ?),  a  cipher  very  nearly 
approaching  the  entire  number. 


*  The  quantity  of  carbonic  acid  collected 
in  the  various  experiments  did  not  exceed 
eight  grammes,  and  was  not  less  than  five 
grammes. 


ON  LEGUMIN  * 

BY  DR.  ROCHLEDER, 


The  colytedons  of  leguminous  plants 
contain  a  sulphuro-nitrogenous,  substance, 
which  its  discoverer,  Braconnot,  designated 
by  the  name  of  legumin.  The  resem¬ 
blance  of  the  properties  of  legumen  to 
those  of  the  casein  of  the  milk  of  animals,  to 
which  M.  Braconnot  calls  attention  in  his 
work  on  this  latter  substance  (Annales  de 
Chimie  et  de  Physique,  t.  XLIII.,  347), 
induced  Professor  Liebig  to  give  to  legumin 
the  name  of  vegetable  casein.  He  has  made 
analyses  of  this  body,  which  gave  in  the 
following  results : — 


Carbon  . .  . . 
Hydrogen  . . 
Nitrogen. .  . . 
Oxygen 
Sulphur  J 


1. 

2. 

n 

O. 

54-138 

55-05 

51-41 

7-156 

7-59 

7*83 

5-672 

15-89 

14-48 

23-034 

21-47 

26-28 

According  to  these  analyses,  legumin  con¬ 
tains  carbon  and  nitrogen  in  the  atomic 
ratio  of  8  to  1  :  they  prove,  therefore,  the 
identity  of  legumin  and  casein. 

MM.  Dumas  and  Cahours  have  also,  in 
their  memoir,  On  the  Neutral  Nitrogenous 
Matters  of  Organization  (for  which  see  The 
Chemist, Yol. IV.,  1843, pp.  10and49),  pub¬ 
lished  investigations  concerning  the  properties 
and  composition  of  legumin,  which  it  is  im¬ 
possible  to  reconcile  with  the  above-men¬ 
tioned  analysis,  and  with  the  properties  of 
legumin  indicated  by  Braconnot  and  Liebig, 
The  following  are  the  numbers  which, 
according  to  their  analyses,  should  be  re¬ 
garded  as  the  expression  of  the  composition 


of  legumin 

Carbon  ............  50'9 

Hydrogen  ..........  6*5 

Nitrogen  ..........  18*5 

Oxygen . .  24’lf 


These  numbers  show  that  legumin  con¬ 
tains  less  carbon  and  more  nitrogen  than 
casein,  and  that  these  elements  are  not  in 
the  atomic  relation  of  8  to  1,  as  in  casein. 
The  difference  between  the  properties  pos¬ 
sessed  by  legumin,  according  to  the  observa¬ 
tions  of  Braconnot  and  Liebig,  and  those 
which  MM.  Dumas  and  Cahours  assigned 
to  the  same  body,  very  evidently  arises  from 
the  following : — 

Legumin  is  soluble  in  cold  water  ;  the 
solution  is  not  coagulated  by  heat  (Liebig, 
On  the  Nitrogenous  Elements  of  the  Animal 


*  Journal  de  Pharmacie ,  Nov.,  1843. 
f  According  to  these  analyses,  legumin 
would  not  contain  sulphur  ;  which,  however, 
is  found  in  it,  in  considerable  quantity. 
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Kingdom).  By  evaporation,  by  aid  of  heat, 
a  pellicle  is  formed  on  the  surface  of  the 
liquor,  which  is  renewed  as  often  as  it  is 
removed . 

According  to  MM.  Dumas  and  Cahours, 
cold  water  dissolves  it  in  large  quantities. 
If  the  liquor  be  evaporated  at  a  temperature 
near  boiling,  it  coagulates  and  precipitates 
coherent  Hocks,  resembling  coagulated  albu¬ 
men. 

In  the  above-quoted  memoir,  Professor 
Liebig  says  : — “  By  the  addition  of  acetic 
acid,  it  (the  solution  of  legumin  in  cold 
water)  immediately  thickened  into  a  mass  of 
line  flocks,  which  do  not  dissolve  in  the  ex¬ 
cess  of  acetic  acid.” 

MM.  Dumas  and  Cahours  say,  in  the 
before-mentioned  memoir: — “  If  dilute  ace¬ 
tic  acid  be  added  to  a  solution  of  legumin, 
it  is  immediately  precipitated  ;  an  excess  of 
acid  dissolves  the  precipitate  formed,  and 
the  liquor  immediately  becomes  perfectly 
clear.” 

These  contradictions  would  be  difficult  to 
explain,  if  MM.  Dumas  and  Cahours  had 
not  themselves  given  the  key  to  the  expla¬ 
nation  by  the  words  which  terminate  the 
description  of  the  properties  of  legumin  : 
“  all  the  preceding  experiments  were  exe¬ 
cuted  with  the  legumin  of  bitter  almonds .” 

The  investigations  which  they  quoted, 
incontestably  prove  that  the  body  contained 
in  almonds  was  not  legumin.  The  resem¬ 
blance  in  composition.no  more  proves  the 
identity  of  this  body  with  legumin,  than 
it  authorizes  us  to  declare  its  identity  with 
albumen  and  fibrin.  The  above-mentioned 
work  of  MM.  Dumas  and  Cahours  has  in¬ 
duced  me  to  undertake  these  investigations, 
with  which  I  have  been  intrusted  by  Pro¬ 
fessor  Liebig.  I  at  first  extracted  the  legu¬ 
min  from  beans,  by  pouring  warm  water  on 
the  seeds,  freeing  them  from  their  envelopes, 
and  washing  them  several  times  in  water* 
until  the  warm  water  removed  no  more 
greenish-yellow  color,  and  leaving  them 
afterwards  covered  with  warm  water  until 
they  were  softened  and  easy  to  crush.  The 
mass  obtained  by  pounding  them  was  mixed 
with  water,  to  which  a  few  drops  of  ammo¬ 
nia  had  been  added,  in  order  to  prevent  the 
precipitation  of  the  legumin  by  the  lactic 
acid  which  is  then  formed.  The  mass  mixed 
with  water,  was  then  thrown  on  a  sieve; 
the  liquor  which  ran  out  was  left  to  settle 
in  a  close  vessel,  and,  after  all  the  starch  was 
deposited,  the  supernatant  solution  was 
drawn  out  by  means  of  a  syphon.  The 
addition  of  acetic  acid  precipitated  from  it 
a  great  quantity  of  legumin,  in  flocks  of  a 
pearly  lustre.  This  precipitate  was  washed 
with  cold  water  until  it  no  longer  removed 
from  it  any  foreign  substance. 


For  washing  it,  vessels  with  large  open¬ 
ings,  capable  of  being  closed,  were  success¬ 
fully  used,  which  were  entirely  filled  each 
time  with  fresh  water,  after  having  removed 
the  washing  water,  in  order  to  avoid  the 
contact  of  the  air  and  the  alteration  which  it 
produces. 

The  substance,  having  been  treated  in  this 
manner  with  water,  was  submitted  to  boil¬ 
ing,  with  alcohol,  and  then  with  ether,  until 
they  gave  no  more  residue  by  evaporation. 

The  white  legumin,  thus  purified,  ac¬ 
quires  by  desiccation  a  dark  grey  color, 
which  for  the  most  part  disappears  by  the 
pulverization  of  the  substance.  The  powder 
of  the  legumin,  dried  at  206'  F.,  is  white, 
with  a  slight  grey  tint. 

The  legumin  was  extracted  from  two  dif¬ 
ferent  kinds  of  beans,  and  purified  in  the 
manner  indicated. 

I.  0*3057  of  legumin,  extracted  from  a 
kind  of  small  beans,  left  0*0050  of  ash 
==  1  *634  per  cent. 

II.  0*6805  of  the  same  substance  gave, 
by  combustion  with  chromate  of  lead, 
1*2453  of  carbonic  acid,  and  0*3915  of 
water. 

III.  0*5237  of  the  same  legumin  gave, 
according  to  the  method  of  MM.  Varren- 
trapp*  and  Will,  1*1327  of  ammoniaco- 
hydrochlorate  of  platinum. 

These  numbers  answer,  in  100  parts,  to 
the  following  composition  : — 


Carbon  .  51*15 

Hydrogen  .  6*49 

Nitrogen .  14*01 

.  28-35 

The  analysis  of  the  legumin  arising  from 
the  second  kind  of  beans,  gave  the  following 
results 

I.  0*2907  of  legumin  gave  0*0064  of  ash, 
or  2*20  per  cent. 

II.  0*4521  of  substance  furnished  0*8522 
of  carbonic  acid,  and  0*2784  of  water. 

III.  0*4305  furnished  0*4344  of  ammo- 
niaco-hydrochlorate  of  platinum. 

The  composition,  in  100  parts,  calculated 
according  to  these  numbers,  gives  : — 


Carbon . .  . 
Hydrogen. 
Nitrogen  . 
Oxygen  1 
Sulphur  J 


52*99 

6*99 

14*81 

25*21 


100*00 

9 

I  made  use  of  the  chromate  of  lead  for  the 
determinations  of  the  carbon,  in  order  to 
guard  myself  against  an  incomplete  combus¬ 
tion  ot  that  element.  For  the  determination 
of  nitrogen,  1  employed  the  process  of  MM. 
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Varrentrapp  and  Will,  not  only  because  it  is 
the  most  simple  in  execution,  and  because  it 
is  quite  as  accurate  as  all  the  others,  but 
especially  because,  according  to  the  asser¬ 
tions  of  some  French  chemists,  this  method 
contains  within  itself  a  source  of  error  which 
gives  an  excess  in  the  proportion  of  nitrogen. 
Every  error  in  my  determinations  of  their 
elements  must  therefore  be  in  favor  of  MM. 
Dumas  and  Cahours. 

Although  the  atomic  relation  between 
carbon  and  nitrogen  is  the  same  in  the  dif¬ 
ferent  analyses,  the  absolute  quantity  of 
carbon,  hydrogen  and  nitrogen  differs,  and 
the  analyses  which  I  have  made  show  that 
the  difference  is  neither  determined  nor  com¬ 
pensated  by  the  proportion  of  ashes. 

These  differences  may,  however,  be  ex¬ 
plained  by  admitting  that  legumin  is  mixed 
with  another  body  of  a  similar  composition, 
whose  quantity  varies. 

To  demonstrate  the  existence  of  such  a 
body  in  legumin,  it  was  necessary  to  find  a 
solvent  capable  of  dissolving  legumin  and 
leaving  this  body,  or  of  removing  it  from  the 
legumin,  without  dissolving  the  latter. 

I  found  in  potassa  and  ammonia  the  means 
of  operating  this  separation. 

The  legumin  which  served  for  the  follow¬ 
ing  experiments  was  extracted  from  peas, 
which  furnish  it  in  greater  quantity  than 
beans.  I  obtained  it  by  the  process  above 
indicated. 

When  the  legumin  had  been  washed  with 
water,  there  was  poured  on  it,  avoiding 
elevation  of  temperature,  some  concentrated 
solution  of  potassa,  in  which  the  legumin 
was  with  facility  completely  dissolved.  The 
solution  thus  obtained  is  not,  however,  clear; 
but  it  is  turbid  and  opaque,  owing  to  the 
presence  of  a  body  which  is  held  in  suspen¬ 
sion  in  it. 

When  left  for  a  few  minutes  to  settle,  the 
liquor  becomes  clear ;  the  above-mentioned 
body  is  deposited  in  bulky  flocks. 

The  clear  liquor  is  separated  from  the 


II. 

III. 

Carbon . 

....  54*41 

54*73 

Hydrogen  .... 

7*35 

Nitrogen . 

? } 

Oxygen  \ 

Sulphur  J 

11 

precipitate  by  means  of  a  syphon,  and  it 
is  filtered  in  order  to  obtain  it  perfectly 
pure. 

It  is  as  well  to  divide  the  liquid  on  several 
filters,  because  it  filters  very  slowly,  and  be- 
it  might  easily  undergo  alteration  in  the  air 
if  it  remained  for  a  long  time  in  the  filter. 

An  excess  of  acetic  acid  is  added  to  the 
filtered  and  clear  liquor,  and  a  floculent 
precipitate  of  legumin  is  then  formed,  which 
is  washed  with  water  until  no  more  acetic 
acid  or  acetate  of  potassa  is  dissolved  out. 

In  order  to  purify  legumin  .still  further,  it 
is  afterwards  treated  with  liquid  ammonia, 
with  which  it  forms  a  turbid  solution,  which 
may  be  clarified  by  filtration. 

The  clear  solution  of  legumin  in  ammonia 
is  precipitated  by  acetic  acid,  and  the  acetate 
of  ammonia  is  removed  by  washing. 

The  legumin,  thus  purified,  is  then  treated 
by  boiling  alcohol  and  ether,  until  they  dis¬ 
solve  no  more. 

It  was  not  possible  for  me  to  effect  by 
other  solvents  a  fresh  separation  of  legumin 
from  other  substances. 

The  legumin  prepared  in  this  manner  was 
dried  in  an  oil-bath,  at  266°  F.,  and  em¬ 
ployed  in  the  following  analyses : — 

I.  0*2936  of  substance  left,  by  combus¬ 
tion,  0*0209  of  ash,  or  7*118  per  cent.  . 

II.  0*3231  of  the  same  substance  gave 
0'593S  of  carbonic  acid,  and  0*2030  of 
water. 

III.  0*8175  of  iegumen  gave  0*5870  of 
carbonic  acid,  and  0*1953  of  water. 

IV.  0*3296  gave  0*6050  of  carbonic  acid, 
and  0*2014  water. 

V.  0*3175  gave,  according  to  the  method 
of  Varreutrapp  and  Will,  0*6812  of  ammo- 
niaco-hydrochlorate  of  platinum. 

VI.  0*4530  furnished,  by  the  same  method, 
0*4277  of  metallic  platinum. 

VII.  0*2729  of  substance  yielded,  by  this 
method,  0*2649  of  metallic  platinum . 

These  numbers  answer  in  100  parts  to  the 
following  composition : — 


1—* 

<1 

• 

V. 

VI. 

VII. 

Mean. 

54*33 

77 

17 

7  7 

54*49 

7*31 

7  9 

17 

71 

7*40 

t} 

14*67 

14*60 

15*00 

14*78 

u 

11 

ii 

23*33 

100*00 

The  combustions  were  executed  with  chro¬ 
mate  of  lead. 

These  analyses  give  about  3  per  cent,  of 
carbon  more  than,  and  at  least  as  much  nitro¬ 
gen  as  those  of  MM.  Dumas  and  Cahours,  and 
show  a  perfect  accordance  with  the  numbers 
obtained  in  the  analysis  of  casein.  The  fol¬ 
lowing  is  the  mean  of  the  analysis  of  the 


casein  of  milk,  the  proportion  of  ash,  which 
is  about  0*3258  per  cent.,  being  de¬ 
ducted 

Casein.  Legumin. 

Carbon .  54*31  54*49 

Hydrogen. ...  7*14  7*40 

The  carbon  is  to  the  nitrogen,  in  legumin, 
as  8  to  1.  Casein  and  legumin  are,  there- 
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fore,  identical  in  composition,  and  their  dif¬ 
ference  consists  only  in  their  different  mode 
of  acting  with  acetic  acid,  as  Professor  Liebig 
has  long  since  indicated. 

Legumin  purified  in  the  manner  above 
pointed  out,  and  which  was  used  in  the 
foregoing  analyses,  differs  in  some  proper¬ 
ties  from  the  same  substance  impure.  Pure 
legumin  does  not  acquire  a  grey  color,  but  a 
yellow  color,  and  is  easily  reduced  to  a  white 
powder,  slightly  yellowish  after  desiccation  ; 
docs  not  swell  up  by  heat ;  like  impure  legu¬ 
min,  it  is  very  soluble  in  potassa,  soda  and 
ammonia,  but  without  residue.  In  these 
solutions  it  resembles  casern,  from  which  it 
is  distinguished  by  its  insolubility  in  an  excess 
of  acetic  acid. 

The  solution  of  pure  legumin  in  potassa 
is  altered  by  long  exposure  to  the  air,  from 
eigh  t  to  ten  days,  for  example.  White  flocks 
are  separated  from  the  solution,  and  am¬ 
monia  is  disengaged  at  the  same  time.  If 
legumin  be  boiled  with  a  solution  of 
potassa,  ammonia  begins  to  be  disengaged 
only  when  the  liquor  is  sufficiently  concen¬ 
trated  to  solidify  by  cooling.  The  ammo¬ 
nia  which  is  disengaged  lias  an  odor  similar 
to  that  which  is  developed  by  the  boiling  of 
bile  with  potassa. 

If  the  ebullition  with  the  solution  of 
potassa  of  moderate  concentration  be  con¬ 
tinued  for  a  long  time,  the  evaporated  water 
being  replaced  from  time  to  time,  blackish 
flocks  are  separated,  and  a  brow  nish  solution 
is  produced,  which  precipitates,  by  the  addi¬ 
tion  of  acetic  acid,  grey  flocks  of  a  body 
soluble  in  an  excess  of  that  acid  ;  properties 
which  indicate  the  presence  of  protein. 

Submitted  to  ebullition  with  nitric  acid, 
legumin  forms,  with  the  disengagement  of 
vapors  of  nitrous  acid,  a  yellow'  solution, 
which  becomes  red  by  the  addition  of  ammo¬ 
nia  or  potassa.  It  appears,  therefore,  to  be 
formed  of  x antho-proteic  acid. 

Professor  Liebig  has  said,  in  bis  Memoir 
on  the  Nitrogenous  Elements  of  the  Vegetable 
Aliments ,  that  the  legumin  precipitated  by 
the  acids  always  lias  an  acid  reaction.  It 
has  been  thought  that  this  reaction  belongs 
not  to  the  legumin,  but  to  its  combination 
with  the  acid  employed  in  its  preparation. 
Mr.  Jones  has  shown  that  legumin  precipi¬ 
tated  by  sulphuric  acid  does  not  contain 
sulphuric  acid.  This  observation,  as  wrell  as 
the  acid  reaction  of  casein,  which  reddens 
moist  litmus  paper,  even  when  it  is  preci¬ 
pitated  from  the  solution  in  water  acidu¬ 
lated  by  sulphuric  acid,  by  means  of  an 
alkaline  carbonate,  and  when  .a  sufficient 
quantity  of  the  latter  is  employed  to  neutral¬ 
ize  the  liquor,  tend  to  prove  that  the  acid 
reaction  belongs  to  the  legumin  itself. 

Another  proof  in  favor  of  this  opinion  is, 


the  constant  relation  between  the  carbon  and 
the  nitrogen  in  the  analyses  of  legumin 
precipitated  by  sulphuric  acid  and  by  acetic 
acid. 

The  impure  legumin  of  beans,  which  I 
had  precipitated  by  acetic  acid,  contained 
52*99  of  carbon,  and  14*98  of  nitrogen  ;  the 
legumen  precipitated  by  sulphuric  acid  gave, 
by  Varrentrnpp  and  Will’s  mode  of  analysis 
15*41  of  carbon,  to  14*18  of  nitrogen. 

Legumin,  insoluble  by  itself  in  the  pure 
state,  therefore  owes  its  solubility,  in  the 
seeds  of  leguminous  plants,  to  the  presence 
of  inorganic  principles,  to  which  also  is  due 
the  solubility  of  the  casein  in  the  milk  of 
animals. 

The  body  wrhich  remains  in  the  treatment 
of  pure  legumin.  by  the  solution  of  potassa, 
is  presented,  after  washing  with  water  and 
boiling  with  alcohol  and  ether,  under  the 
form  of  a  brown-grey  powder,  which  gives 
out,  by  combination,  an  odor  of  horn  and 
burnt  bread,  and  leaves  a  considerable  quan¬ 
tity  of  ash,  without  swelling  up. 


NOTE  RELATIVE  TO  THE  FORE- 
GOING  MEMOIR.* 

•BY  MM.  DUMAS  AND  CAHOURK. 

The  analyses  of  legumin,  published  by  Dr. 
Rockledor,  and  the  properties  which  belong 
to  this  product,  do  not  satisfactorily  establish 
its  identity  with  the  casein  of  milk. 

According  to  this  chemist,  legumin,  pre¬ 
cipitated  by  means  of  weak  acetic  acid,  from 
water  in  which  peas  and  beans  have  been 
digested,  reduced  to  a  pulp,  would  he  par¬ 
tially  soluble  in  potassa,  and  might  be.  di¬ 
vided  by  this  reagent  into  two  products,  one 
of  which,  soluble  in  the  alkali,  would  be 
identical  with  casein.  However,  the  casein 
of  milk  has  given,  to  all  experimenters,  15*8of 
nitrogen  on  the  average,  whilst  the  product 
obtained  hv  Dr.  Rochleder  gives  him  an 
average  of  14,  less,  which  supposes  so 
great  an  impurity  in  the  product  that  no 
conclusion  can  be  drawn  from  it.  Dr.  Roch- 
lcder,  who  puts  in  comparison  the  carbon 
and  hydrogen  in  these  matters,  has  wrong¬ 
fully  neglected  to  compare  their  nitrogen  ; 
moreover,  a  sample  of  the  legumen  of  beans, 
containing  only  53  per  cent,  of  carbon, 
would  give  in  legumin  converted  into  casein, 
54*5  of  carbon,  a  fact,  difficult  to  explain. 

Dr.  Rochleder  has  not  resolved  the  ques¬ 
tion  relative  to  legumin ;  we  have  no  doubt 
that  the  nitrogenous  matter  of  the  leguminous 
plants  contains  two  distinct  substances,  of 
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different  composition,  which  enter  in  variable 
proportions  in  the  different  leguminous  plants, 
or  even  in  the  different  samples  of  the  same 
species. 

We  have  extracted  from  hempseed,  by  the 
same  means,  a  matter  which  sensibly  con  ¬ 
tains  the  same  carbon  as  the  legumin  of 
almonds,  and  which  contains  from  14 '8  to 
15  per  cent,  of  nitrogen. 

If  there  exist,  indeed,  two  distinct  matters 
containing  the  same  proportions  of  carbon 
and  hydrogen  with  different  quantities  of 
nitrogen,  this  latter  element  would  alone  be 
susceptible  of  variations  in  the  different  sam¬ 
ples  analysed. 

Be  it  as  it  may,  we  have  not  hitherto 
thought  it  proper  to  confound  with  casein 
a  product  precipitahle,  cold,  by  very  dilute 
acetic  acid,  nine-tenths  of  which  are  soluble 
in  concentrated  and  cald  acetic  acid,  and  en¬ 
tirely  coagulable  by  heat. 


ON  THE  COLORATION  OF  SALTS.— 
NEW  OXIDE  OF  IRON.* 

BY  M.  BAKRESWILL. 

M.  Barreswill  has  undertaken  to  examine, 
one  by  one,  the  anomalies  of  color  which 
certain  salts  present.  In  a  first  memoir, 
read  in  his  name,  to  the  Academy  of  Sciences, 
by  M.  Pelouze,  he  treats  of  the  blue  color¬ 
ation  produced  by  gallic  acid  in  the  salts  of 
peroxide  of  iron.  We  now  give  a  succinct 
summary  of  the  conclusions  at  which  he  has 
arrived  on  this  important  subject,  which  is 
connected  with  the  history  of  one  of  the 
most  anciently-employed  and  least  known 
chemical  compositions^ — writing  ink. 

It  was  already  known  that  tannin  and 
gallic  acid  do  not  precipitate  the  protosalts  of 
iron,  and  produce  a  reduction  in  the  per- 
salts.  The  author  has  set  out  from  this 
point,  at  which  he  had  arrived,  and  has  made, 
among  others,  the  following  experiments, 
with  the  view  of  ascertaining  whether  the 
oxygen  necessary  to  the  reaction  combined 
with  the  acid  or  with  the  base.  He  has 
found  :  1st,  that  the  oxalic  acid  causes  the 
blue  to  disappear,  which  reappears  when  an 
excess  of  acetate  of  soda  is  added ;  2nd,  that 
the  blue  coloring  principle,  which  is  only  in 
suspension  in  the  liquor,  contains  at  once 
protoxide  and  peroxide  of  iron  ;  3rd,  and 
finally,  that  with  a  protosalt  of  iron  and 
gallic  acid,  oxidized  to  different  degrees  by 
the  ordinary  oxidizing  agents,  the  blue  was 
not  obtained,  any  more  than  with  gallic  acid 
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and  a  persalt  of  iron  in  great  excess.  He 
has  concluded,  from  these  facts,  that  the 
acid  of  the  blue  combination  is,  indeed, 
gallic  acid,  and  the  base  an  intermediate 
oxide  of  iron. 

To  render  this  view  more  positive,  M. 
Barreswill  endeavored  to  prepare  other  salts 
of  the  same  series  :  he  was  able  to  obtain 
the  very  stable  blue  phosphate  of  iron  which 
is  presented  in  nature,  and  in  which  Berzelius 
had  found  the  two  oxides  (protoxide  and  per¬ 
oxide),  and  a  blue  sulphate ,  whose  produc¬ 
tion  is  most  interesting.  This  salt  is  one  of 
the  most  unstable. 

It  is  not  rare,  in  chemistry,  for  oxides, 
often  the  least  stable,  to  give  salts  of  great 
stability,  for  bases  regarded  as  feeble,  to 
combine  with  equally  feeble  acids,  which 
are  not  displaced  by  energetic  acids.  Are 
these  facts  anomalies  ?  or,  rather,  are  not  the 
circumstances  under  which  we  are  ordinarily 
placed  peculiar  cases  ?  This,  ulterior  inves¬ 
tigations  will  enable  us  to  decide  :  we  may 
state,  however,  that  facts  of  this  kind  are 
becoming  daily  more  numerous. 

To  prepare  the  blue  sulphate  of  iron,  we 
take  saturated  solution  of  sulphate  of  prot¬ 
oxide  without  heat,  divided  into  seven  equal 
parts,  pour  four  parts  into  a  capsule  and 
convert  them,  by  means  of  nitric  and  sul¬ 
phuric  acids,  into  sulphate  of  peroxide,  which 
is  dissolved  in  the  remaining  three  portions 
of  protasalt ;  this  solution  is  then  introduced 
into  a  glass,  and  concentrated  sulphuric 
acid  is  slowdy  added ;  the  water  being 
removed  by  this  reagent,  the  two  sulphates 
cannot  be  separated,  they  combine  and  pro¬ 
duce  a  mass  of  very  pure  blue,  which  re¬ 
sembles  Prussian  blue  in  intensity.  This 
compound  is  very  unstable ;  water  decom¬ 
poses  it  into  salt  of  protoxide  and  salt  of 
peroxide ;  like  the  gallate,  it  exists  only  in 
the  insoluble  state. 

This  mixture  of  the  two  sulphates  of  iron, 
triturated  with  phosphate  of  soda,  reduced 
to  powder,  gives  an  abundant  precipitate  of 
blue  phosphate  of  iron.  The  water  is  solidi¬ 
fied  by  the  sulphate  of  soda  formed  in  the 
double  decomposition. 

It  is  only  by  synthesis  that  the  author  has 
hitherto  been  able  to  determine  the  compo¬ 
sition  of  the  blue  salts  of  iron.  It  is  a  re¬ 
markable  thing  that  the  formula  which  he 
has  given  as  probable,  from  numerous  ex¬ 
periments,  is  precisely  that  of  Prussian  blue, 
oxygen  replacing  the  cyanogen  (if,  however, 
Prussian  blue  is  not  air  hydrocyanate  of  the 
blue  oxide).  This  concordance  of  color  is 
found  in  the  other  two  corresponding  com- 
binafons  of  iron  with  cyanogen  and  with 
oxygen.  The  protoxide  ancl  the  protocyanide 
are  white,  the  peroxide  and  the  percyanide 
are  red  ;  and  if  we  compare,  as  the  author 
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does,  the  green  arseniale  of  iron,  the  formula 
of  whose  base  is  FcOFe-0:i,  with  the  green 
cyanide  of  M.  Pclouze,  FeCyFcrCy3  (which 
may  aiso  be  considered  as  a  hydrocyan  ate*), 
the  analogy  becomes  still  more  complete. 
The  arseniate  is  not  the  only  intermediate 
salt  of  iron  which  is  green ;  and  ammonia 
produces  in  the  protosalts  of  iron  a  white 
precipitate,  which  very  soon  becomes  green, 
absorbing  oxygen. 

The  foregoing  observations  on  gallic  acid 
apply  to  tannin,  and  to  the  red  and  yellow 
coloring  principles  which  give,  with  the  salt  ! 
of  iron,  violet,  brown,  black,  puce  and  olive 
dyes.  They  also  confirm  the  remark  of  the 
authors  who  have  treated  on  the  printing  of  ; 
studs,  that  the  iron  mordaunts  should  be  at  ! 
a  certain  degree  of  oxidation,  which  is  not 
precisely  that  of  the  peroxide  ;  dually,  they 
agree  with  the  opinion  formerly  expressed,  j 
by  M.  Freny,  sen.,  that,  to  have  good  ink, 
it  is  necessary  to  operate  on  a  mixture  of 
persalt  and  protosalt.  It  is  a  reaction  of  the  i 
same  order  which  hyposulphite  of  soda,  mor¬ 
phia  and  sallieulous  acid  present,  which  ; 
transiently  imparts  a  violet  color  to  the  salt 
of  the  peroxide  of  iron.  j 


NOTE  ON  THE  FOREGOING  ME¬ 
MOIR  OF  M.  BARRESWlLL.f 

BY  M.  I’ERSOZ. 

In  a  letter  addressed  to  the  Academy  of 
Sciences,  M.  Persoz  has  made  a  reclamation 
concerning  the  memoir  of  M.  Barreswill, 
raising  a  question  of  priority.  M.  Persoz  ex¬ 


presses  himself  in  the  following  manner  :  — 
“  When  l  made  the  remark,  that  the  sul¬ 
phate  of  peroxide  of  iron  is  very  soluble  in 
alcohol,  contrary  to  the  sulphate  of  protoxide, 
which,  as  is  known,  is  completely  insoluble 
in  that  vehicle,  I  had  the  idea  of  applying 
this  fact  to  the  verification  of  a  proposition 
already  made  by  M.  Chevreul,  to  ascertain 
whether  gallic  acid,  put  in  contact  with  sul¬ 
phate  of  peroxide  of  iron,  not  only  removes 
the  peroxide  of  iron  from  the  sulphuric  acid, 
but  whether  an  action  takes  place  between 
the  lirst  of  these  acids  and  the  peroxide  of 
iron,  the  result  of  which  is  to  oxidize  the 
gallic  acid  at  the  expense  of  the  oxygen  of 
the  peroxide  of  iron,  which  is  thus  found 
reduced.  With  this  viewr,  I  dissolve  sepa¬ 
rately  in  alcohol  pure  gallic  acid  and  dried 
sulphate  of  peroxide  of  iron.  These  two  so¬ 
lutions  put  in  contact,  and  heated  from  140 
to  160°  F.,  were  colored  of  a  fine  blue,  and  a 
white  crystallized  deposit  was  formed  at  the 
same  time,  which,  from  all  its  characters, 
was  easily  recognised  as  sulphate  of  protoxide 
of  iron.  This  deposit  was  accompanied  by 
small  resinoid  drops,  wdiich  congealed  by 
cooling. 

“We  will  not  here  enter  into  the  detail  of 
the  applications  wrhich  may  How  from  the 
very  simple  experiment  which  we  have  made  ; 
we  well  content  ourselves  with  saying  that, 
by  it,  two  facts  are  acquired  to  science,  the 
one  that  gallic  acid,  as  M.  Chevreul  had  an¬ 
nounced,  does  not  purely  and  simply  com¬ 
bine  with  the  peroxide  of  iron ;  the  other, 
that  the  oxide  of  iron  w*as  reduced,  and  that 
a  portion  passes  to  the  state  of  protoxide  of 
iron,  which  is  separated  from  the  alcoholic 
solution  in  combination  with  sulphuric  acid. 


II.  CHEMICAL  MANUFACTURES  AND  AGRICULTURAL 

CHEMISTRY. 


ON  TIIE  VARIOUS  METHODS  OF 
ALKALIMETRY. 

BY  CHARLES  WATT,  JUN. 

The  first  method  employed  for  ascertaining 
the  quantity  of  real  alkali  contained  in  the : 


Prussian  blue  and  the  green  -cyanide  of 
AI .  Pclouze,  differ  from  the  other  cyanides  ; 
they  contain  water  of  composition  which 
cannot  be  driven  off  without  decomposing 
them. 


soda-ash  and  pearl-ash  of  commerce,  to 
which  any  importance  attaches,  consisted  in 
the  use  of  an  instrument  termed  an  alkali- 
meter ;  and  numerous  and  skilful  have  been 
the  contrivances  invented  by  chemists  to 
render  this  instrument  trustworthy  ;  but  it 
has  been  found  by  all  who  have  had  any 
experience  in  this  class  of  analyses  to  be 
encumbered  with  defect^.  The  results 
wrhich  it  furnishes  are  mere  approxima- 
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tions,  which  answered  every  purpose  at  the 
time  when  it  was  first  introduced;  but  it 
is  quite  incapable  of  satisfying  the  present 
demands  of  buyer  and  seller.  It  has  now 
become  necessary  to  assay  to  the  tenth  part 
of  a  per  cent. ;  but  at  that  period  the  dif¬ 
ference  of  even  one  per  cent,  was  little 
heeded. 

The  following  are  some  of  the  most  im¬ 
portant  objections  to  the  use  of  this 
method  : — 

I.  That  the  test  acid,  being  prepared  by 
its  specific  gravity,  is  affected  by  variations 
of  temperature,  expanding  by  increase, 
and  contracting  by  diminution  of  heat ; 
and,  as  the  quantity  of  acid  required  to 
neutralize  the  sample  of  alkali  under  exami¬ 
nation  is  determined  by  measure ,  the  acid 
which  at  60°  F., — that,  probably,  at  which  it 
was  prepared, — would  furnish  a  nearly  correct 
result,  at  50  or  70°  F., — temperatures  very 
common  in  this  country, — would  give  an 
inaccurate  result.  Even  holding  the  instru¬ 
ment  in  the  warm  hand  whilst  performing 
the  operation,  and  marking  the  quantity  of 
test  acid  used  before  it  has  become  cool, 
will  render  the  analysis  incorrect.  I  would 
wish  it  to  be  borne  in  mind  by  the  reader 
that,  although  the  tenths  over  the  round 
numbers  are  never  paid  for  by  the  purchaser, 
yet  it  sometimes  occurs  that  one  or  two 
tenths  will  turn  the  per  cent,  one  way  or  the 
other,  and,  consequently,  it  is  absolutely 
necessary  to  perform  the  analysis  accu¬ 
rately  to  one-tenth  of  a  per  cent. — 100 
grains  of  alkali  being  operated  on. 

II.  The  utter  impossibility  of  measuring 
with  absolute  accuracy.  Should  anyone  be  de¬ 
sirous  of  ascertaining  the  truth  of  this  proposi¬ 
tion,  let  him  take  a  graduated  tube,  similar  to 
an  alkalimeter,  fill  it,  to  a  given  mark,  with 
any  liquid,  carefully  weigh  it,  empty  it, 
refill  to  the  same  mark  as  precisely  as  he 
can,  and  place  it  in  the  balance  with  the 
same  weights  he  used  before,  and  he  will 
then  learn  how  accurately  he  can  measure , 
and  will,  I  think,  be  convinced  that, 
in  the  performance  of  an  analysis  where 
correctness  to  the  tenth  of  a  grain  is  indis¬ 
pensable,  no  measuring  plan  is  admissable. 

I  may  also  mention,  as  objections  to  the 
use  of  the  alkalimeter,  the  difficulty  of  ob¬ 
taining  a  correct  instrument,  and  also  the 
fact  of  the  acid,  at  the  strength  ordinarily 
used  in  it,  rapidly  attracting  moisture  from 
the  atmosphere,  should  the  stopper  be  ac¬ 
cidentally  left  out  of  the  bottle,  thus  be¬ 
coming  weaker,  or,  in  other  words,  incorrect. 

The  next  method  of  testing  the  per 
cents ge  amount  of  alkali  in  the  soda- ash 
and  pearl-ash  of  commerce  which  I  shall 
notice,  is  that  lately  proposed  by  Drs. 
Will  and  Fresenius,  a  description  of  which  I 


extract  from  their  own  work,  translated 
from  the  German  by  Mr.  J.  Lloyd  Bul¬ 
lock,  p.  16*  : — 

“  A  and  B  are  two  flasks  (wide-mouthed 
bottles  even  may  be  employed)  ;  A  must 


t 

t 

have  a  capacity  from  2  ounces  to  2\  ounces 
of  water  ;  it  is  advisable  that  B  should  be 
somewhat  smaller,  say  of  a  capacity  of  about 
L|  to  2  ounces.  Both  flasks  are  closed  by 
means  of  doubly-perfora! ed  corks.  These 
perforations  serve  for  the  reception  of  the 
tubes  o,  c,  and  d.  All  these  tubes  are  open 
at  both  ends  when  operating  ;  the  end  b  of 
the  tube  a  is  closed  by  means  of  a  small 
piece  of  wax.  The  substance  to  be  exa¬ 
mined  is  weighed  and  projected  into  the 
flask  A,  into  which  w*ater  is  then  poured  to 
the  extent  of  one-third  of  its  capacity  ;  B  is 
filled  with  common  English  sulphuric  acid 
to  about  half  its  capacity.  Both  flasks  are 
then  corked  and  the  apparatus  is  weighed. 

“  The  air  in  the  whole  apparatus  is  then 
rarefied  by  applying  suction  to  the  tube  d ; 
the  consequence  is,  that  the  sulphuric  iicid 
contained  in  B  ascends  into  the  tube  e,  and 
thus  a  portion  of  it  flows  over  into  A. 
Immediately  upon  its  coming  into  contact 
with  the  carbonate  contained  in  this  flask, 
the  evolution  of  carbonic  acid  begins  briskly. 
The  peculiar  construction  of  the  apparatus 
compels  the  carbonic  acid  evolved  to  pass 
through  the  sulphuric  acid  contained  in  B, 
before  it  is  permitted  to  escape  through 
the  tube  d,  this  being  the  only  aperture 
of  the  apparatus.  It  is  obvious  that 


*  Published  by  Taylor  and  Walton, 
Upper  Gower-street. 
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this  transmission  through  sulphuric  acid 
will  retain  all  the  moisture  with  which 
the  carbonic  acid  may  he  charged  more 
completely  than  could  he  done  in  any 
other  manner.  Upon  the  influx  of  the 
sulphuric  acid,  the  fluid  in  A  becomes 
heated,  and  expands,  together  with  the  air 
contained  in  the  flask  ;  upon  cooling,  both 
acquire  their  original  volume  again,  owing 
to  which  a  new  portion  of  the  sulphuric 
acid  flows  over  into  A,  as  soon  as  the  evolution 
of  the  gas  has  ceased.  In  the  early  part  of 
the  operation,  moreover,  the  carbonic  acid 
evolved  in  A  is  absorbed  by  that  portion  of 
the  alkaline  carbonate  which  has  not  yet 
undergone  decomposition  (giving  rise  to  the 
formation  of  sesquicarbonated  or  bicarbo- 
nated  alkali),  and  this  assists  the  passage 
of  the  sulphuric  acid  from  one  flask  into  the 
other  ;  the  operation  would,  however,  re¬ 
quire  a  considerable  time  for  its  completion 
were  we  to  leave  the  passing  over  of  the  sul¬ 
phuric  acid  from  B  into  A  without  aid  ; 
we,  therefore,  rarefy  the  air  in  the  appara¬ 
tus  by  sucking  the  tube  d  every  time  the 
evolution  of  gas  stops  ;  the  operation  may 
in  this  manner  be  accomplished  in  a  few 
minutes.  When  the  carbonate  is  completely 
decomposed  (which  is  immediately  ascer¬ 
tained  by  no  further  evolution  of  gas  taking 
place  upon  the  influx  of  fresh  portions  of 
sulphuric  acid  into  A),  a  somewhat  larger 
quantity  of  the  sulphuric  acid  contained  in 
B  is,  by  means  of  renewed  suction,  made  to 
pass  over  into  A  ;  the  fluid  in  A  hereupon 
becomes  heated  to  such  an  extent  as  to  ex¬ 
pel  all  carbonic  acid  which  it  had  absorbed 
in  the  course  of  the  operation.  As  soon  as 
the  evolution  of  gas  has  completely  ceased, 
the  aperture  b  of  the  tube  a  is  opened  by 
taking  off  the  piece  of  wax,  and  suction  ap¬ 
plied  to  the  tube  d,  until  all  the  carbonic 
acid  still  contained  within  the  apparatus  is 
replaced  by  air,  and  thus  until,  upon  fur¬ 
ther  suction,  nothing  but  air  is  obtained. 
The  apparatus  is  then  allowed  to  cool, 
wiped  dry,  and  weighed.  The  loss  of 
weight  indicates  with  the  greatest  possible 
exactness  the  amount  of  carbonic  acid  which 
was  contained  in  the  test  specimen. ” 

All  the  soda-ash  and  some  of  the  pearl- 
ash  of  commerce  contains  a  portion  of  caus¬ 
tic  alkali  :  this  they  convert  into  carbonate  by 
means  of  carbonate  ofammonia,  as  follows,  pre¬ 
vious  to  performing  the  testing  operation  : — 

“  Should  caustic  potash  be  present,  the 
6'29  grammes  of  anhydrous  potash  arc  tri¬ 
turated  in  a  mortar,  together  with  three  or 
four  parts  of  pure  quartz  sand,*  and  car- 

*  The  employment  of  sand  is  necessary, 
to  prevent  the  mass  becoming  too  compact, 
projecting  off  parts  when  drying,  &c. 


bonate  of  ammonia  added,  to  the  extent  of 
about  one-fourth  or  one-third  of  the  quan¬ 
tity  of  potash.  The  mixed  powder  is  then 
carefully  projected  into  a  little  basin,  and 
as  much  water  added  as  the  mass  can  im¬ 
bibe  ;  the  mass  is  allowed  to  stand  for  some 
time,  and  a  gentle  heat  is  then  applied,  till 
all  the  water  is  expelled.  After  this,  the  re¬ 
sidue  contains  no  longer  any  trace  of  car¬ 
bonate  of  ammonia.  Should  the  potash 
under  examination  contain  sulphuret  of  pot- 
tassium,  besides  caustic  potash,  solution  of 
ammonia  is  substituted  for  the  water  in 
moistening  the  mass  ;  this  is  done  in  order 
to  reduce  the  sesquicarbonate  of  ammonia 
to  a  neutral  carbonate  ;  or  else  hydrosulphu- 
ret  of  ammonia  would  be  evolved,  and  one 
portion  of  the  sulphuret  of  potassium  be  con¬ 
verted  into  carbonate  of  potash.”  Page  59. 

And  again,  page  63. 

“The  various  kinds  of  soda,  however, 
containing  sometimes  caustic  soda  to  a  rather 
considerable  amount,  it  is  advisable  to  add 
the  carbonate  of  ammonia  to  the  extent  of 
at  least  half  the  quantity  of  the  test  specimen 
(*.  c.  2*42  grammes,  the  specimen  weighing 
4-84  grammes).  The  operation  in  every 
other  respect  is  conducted  exactly  as  Section 
14  (3)  directs ;  the  same  applies  to  the  con¬ 
tamination  with  an  alkaline  sulphuret.” 

Now,  the  old  method  of  preparing  the  bi¬ 
carbonate  of  soda  (which,  I  believe,  is  still 
practised  at  Apothecaries'  Hall),  consisted 
in  the  addition  of  carbonate  of  ammonia  to 
carbonate  of  soda,  pure  ammonia  being 
liberated ;  it  must  be  evident,  there¬ 
fore,  that,  in  this  process,  some  sesqui¬ 
carbonate  or  bicarbonate  will  be  formed,  and 
thus,  unless  in  the  hands  of  those  who  are 
skilled  in  such  operations,  incorrect  results 
must  be  furnished.  I  do  not  mean  to  say 
that  by  subsequent  heating,  as  directed  by 
Drs.  Will  and  Fresenius,  much  of  the  extra 
proportion  of  carbonic  acid  thus  acquired  is 
not  driven  off,  or  that  if  a  red  heat  were  em¬ 
ployed,  the  whole  might  not  be  got  rid  of; 
but  let  chemists  mark  the  expression  used — 

“  gentle  heat.”  I  contend  that  if  this 
process  be  placed  in  the  hands  of  the  un¬ 
initiated,  but  little  can  be  hoped  for  from  its 
delicacy.  But  let  us  here  stop  to  examine 
into  its  accuracy  in  the  hands  of  the  skilful 
chemists  whose  invention  it  is.  I  quote 
some  analyses  made  by  them  of  chemically 
pure  carbonate  of  soda  : — 


“  'Hie  substances  yielded  : 

1.  41-61 

2.  41-30 

3.  41-82 

4.  41-45 

5.  15-39 

6.  15*55 


They  ought  to  have 
yielded,  according 
to  theory : 

41-30 

41-30 

41-30 

41-30 

15-35 

15*35 
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It  will  be  perceived  that,  in  one  of  these 
experiments,  the  incorrectness  amounts  to 
half  a  per  cent,  in  an  analysis  (3)  published  by 
themselves  as  a  proof  of  the  accuracy  of 
their  system  ;  and  I  can  assure  these  gentle¬ 
men  that  such  results  would  not  do  in  the 
London  market.  What,  may  I  ask,  can  be 
expected  from  a  process  capable  of  giving 
only  the  results  here  quoted  when  placed  in 
the  hands  of  parties  I  could  name  ?  I  have 
no  hesitation  in  pronouncing  it  utterly  un¬ 
worthy  of  confidence,  and  in  asserting  that 
at  present  we  have  nothing  to  learn  on  this  , 
subject  from  our  German  brethren,  although 
they  seem  to  think  it  in  their  power  to  teach 
us  much.  It  should  be  borne  in  mind  that 
disputes  generally  arise,  not  as  to  the  round 
numbers,  but  as  to  the  last  few  tenths.  In 
the  work  from  which  I  have  quoted,  a  com¬ 
parison  is  made  between  the  method  of  Drs. 
Will  and  Fresenius,  and  the  test  acid  pre¬ 
pared  by  Gay-Lussac’s  method,  to  the  dis¬ 
paragement  of  the  latter  ;  but  the  results  they 
give  only  tend  to  prove  that  these  gentle¬ 
men  have  not  performed  the  analysis  cor¬ 
rectly,  or  that  the  acid  which  they  used  was 
not  pure,  and,  consequently,  it  was  useless 
to  test  it  by  salts  of  baryta.  Did  they  de¬ 
termine  this  ? 

A  great  objection  to  the  employment  of 
any  method  of  assaying  alkalis  by  which  the 
quantity  of  alkali  is  calculated  from  the 
amount  of  carbonic  acid  which  can  be  evolved 
from  it  is,  that  the  equivalent  of  carbonic 
acid  being  so  much  lower  than  the  equivalents 
of  potassa  and  soda,  any  incorrectness  which 
may  occur  in  estimating  the  amount  of  that 
acid,  becomes  about  half  as  much  again  in 
the  case  of  soda,  and  about  double  when  po¬ 
tassa  is  operated  on,  and  this  is,  and  ever 
must  be,  a  fatal  objection  to  all  such 
methods  ;  and  I  may  add,  that  in  this  country 
we  shall  rarely  meet  with  balances  sensible 
to  of  a  grain,  when  loaded  with  the  ap¬ 
paratus  contrived  by  Drs.  Will  and  Fre¬ 
senius. 

It  now  remains  for  me  to  describe  the 
method  of  testing  alkalis  which  I  always 
employ,  which  is  very  simple,  and  whose  in¬ 
dications  are  delicate  and  really  worthy  of 
confidence.  Of  the  existence  of  this  mode 
of  alkalimetry,  Drs.  Will  and  Fresenius 
seem  to  be  quite  unaware.  I  may  state, 
that  for  some  years  past,  I  have  put  it  in 
practice  in  the  laboratory  of  Messrs.  Hawes, 
where,  from  the  scientific  acquirements  of  j 
those  gentlemen,  only  such  processes  as  pos-  ( 

I,  According  to  my  analysis. 

Alkali .  38-C. 
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sess  intrinsic  value  will  find  admission.  If 
it  be  necessary  to  say  more  in  its  favor  be¬ 
fore  describing  it,  perhaps  it  may  be  as  well 
to  add  that  its  use  is  sanctioned  by  my 
highly-talented  and  respected  friend  Mr. 
Lewis  Thompson,  a  contributor  to  this 
journal,  and  that  it  was  employed  by  the  late 
much-lamented  Mr.  H.  Hennell. 

This  method  consists  in  preparing  a  test 
acid  of  such  strength,  that  ten  grains  of  it 
will  exactly  neutralize  one  grain  of  pure  soda. 
I  shall  enter  more  fully  into  the  preparation 
of  this  acid  further  on. 

Having  an  accurate  test  acid  prepared,  a 
small  bottle  is  filled  with  it,  and  placed  in 
the  balance,  which  is  carefully  brought  to  an 
equilibrium.  We  then  take  100  grains  of 
the  alkali,  dissolved  in  distilled  water,  and 
decanted,  if  necessary  ;  the  test  acid  is  then 
gradually  added  until  the  alkali  is  nearly 
saturated.  The  solution  is  then  boiled  for  a 
few  moments,  a  small  quantity  of  a  solu¬ 
tion  of  litmus  is  dropped  in  (or  test  paper 
may  be  used,  if  preferred),  and  the  test  acid 
added  until  saturation  is  completely  effected. 
Of  course  the  accuracy  with  which  this  is 
done  will  depend  on  the  skill  of  the  ope¬ 
rator. 

There  are  many  good  methods  of  ascer¬ 
taining  whether  or  not  the  solution  is  super¬ 
saturated  ;  these  will  immediately  suggest 
themselves  to  the  mind  of  the  chemist ;  it  is 
needless,  therefore,  to  detail  them  ;  other 
persons  are  totally  incapable  of  performing 
this  analysis ;  consequently,  it  is  not  desired 
to  place  anything  in  their  hands,  as  they 
would  only  disgrace  it  and  those  from  whom 
it  emanates. 

The  bottle  which  contained  the  test  acid 
is  then  returned  to  the  scale  in  which  it  was 
first  weighed,  and  by  adding  weights  we 
ascertain  how  much  of  the  acid  lias  been  em¬ 
ployed  to  neutralize  the  alkali  in  the  sample  ; 
and  as  ten  grains  of  the  acid  are  equal 
to  one  grain  of  pure  soda,  the  calculation  re¬ 
quired  is  no  difficult  one. 

The  analysis  may  thus  be  performed  with 
accuracy  to  the  tenth  of  a  grain,  or  even  to 
a  less  amount,  without  the  slightest  difficulty. 
Perhaps  it  may  be  as  well  to  adduce  some 
evidence  of  the  really  extraordinary  ac¬ 
curacy  of  this  method;  therefore,  I  sub¬ 
join  four  analyses  of  samples  of  alkali, 
one  performed  by  Mr.  L.  Thompson,  and 
the  others  by  myself,  with  test  acid  prepared 
by  each  of  us,  separately,  at  different  places, 
and,  consequently,  with  different  materials 

According  to  Mr.  L.  Thompson. 

Alkali . .  38-5, 

Second  Anaylsis. 

Alkali  ........  42’L 


G2 


CHEMICAL  MANUFACTURES  AND 


No.  II.  gives  the  analyses  of  two  dif¬ 
ferent  samples  of  the  same  parcel  of  alkali, 
sent  to  me  by  a  merchant,  and  I  made  the 
returns  without  knowing,  until  afterwards, 
that  they  were  from  the  same  parcel.  I  should 
also  add  that  the  samples  were  sent  two  or 
three  weeks  apart,  and  were  tested  with  dif¬ 
ferent  batches  of  test  acid. 

It  once  occurred  to  me  to  have  to  test  a 
parcel  of  soda  ash  three  times,  at  distant 
periods,  and  at  different  parts  of  the  country  : 
in  the  first  case,  I  employed  an  acid  which  I 
had  prepared  nearly  two  years  before  ;  in 
the  second,  an  acid  which  I  had  prepared 
six  months  previously;  and  in  the  third, 
an  acid  hurriedly  made  on  the  spot :  all 
these  analyses  perfectly  coincided,  even  to 
the  tenth  of  a  per  cent.  Is  not  this  sufficient 
proof  of  the  accuracy  of  the  system  ?  I 
could  cite  hundreds  more  ;  but  I  think  these 
will  suffice,  without  uselessly  occupying  space. 

It  has  been  objected  to  all  methods  of 
ascertaining  the  commercial  value  of  alkalis 
wherein  an  acid  is  used,  that  such  alkalis, 
and  more  especially  the  soda  of  commerce, 
contain  certain  salts  of  the  individual  alkalis 
capable,  like  the  carbonates,  of  saturating 
acids,  the  alkali  of  which  is  perfectly  use¬ 
less  to  the  purchaser,  not  being  rendered 
caustic  by  the  addition  of  lime  ;  but  the  only 
one  of  these  salts  which  it  is  necessary  to 
notice  is  the  sulphite  of  soda. 

All  this  is  readily  admitted  :  the  soda-ash 
of  commerce  contains  much  sulphite  of  soda, 
and  the  alkali  contained  in  this  sulphite  fs 
quite  valueless  to  the  purchaser.  But  how 
stands  the  matter  at  present  ?  The  sulphite 
has  rarely  been  allowed  for  by  the  manufac¬ 
turer  ;  in  fact,  it  appears  to  me  that  the 
vender  does  not  really  sell  by  the  real 
quantity  of  alkali,  free  and  carbonateu, 
which  the  ash  contains,  but  by  the  quantity 
which  sulphuric  acid  will  indicate.  It  must, 
however,  be  borne  in  mind,  that  I  do  not 
for  one  moment  assert  that  an  allowance 
ought  not  to  be  made  for  the  sulphite,  as  some¬ 
times  it  may  be  a  mere  trace,  at  others,  3  or  4 
per  cent.  ;  but  the  manufactui’er  has  not  cal¬ 
culated  for  its  deduction,  and  such  is  the 
depressed  state  of  the  alkali  ti'ade,  that  if  it 
were  immediately  allowed  for,  little  or  no 
profit  would  be  left  to  the  maker,  and  he 
would  be  compelled  to  raise  the  price  of  his 
article.  There  can  be  little  doubt  but  that  the 
purchaser  frequently  suffers  considerable 
loss  from  being  unacquainted  with  the  fact 
of  the  parcels  of  alkali  which  he  buys  con¬ 
taining  more  than  usual  of  the  salt  in  ques¬ 
tion,  and  this  loss  is  the  more  serious  as  it 
undermines  him  without  his  knowledge. 

btL  us  here  stop  to  examine  the  position 
of  the  scientific  chemist  who  is  called  upon 
to  anal)s?  a  sample  of  soda-ash,  and  I  think 


it  will  be  ivadily  admitted  to  be  a  very  awk¬ 
ward  one  on  this  account,  because,  if  he  return 
an  analysis  deducting  the  sulphite,  he  would 
subject  himself  to  all  manner  of  unpleasant¬ 
ness;  his  analysis  would  indicate  one,  two, 
or  three  per  cent,  less  than  that  performed 
at  the  works  at  which  the  ash  was  manufac¬ 
tured,  and  by  which  it  is  invoiced  to  the 
broker  in  London  :  the  manufacturer  would 
immediately  order  a  sample  to  be  sent  to 
some  person  “  known  in  the  market”  (hut 
a  complete  stranger  to  science),  nud  in  whose 
analyses  1  know  that  no  such  allowance 
is  ever  made.  In  consequence  of  this, 
the  chemist  would  unanimously  be  voted 
wrong  and  ignorant,  or,  perhaps,  suspected 
ef  something  worse,  and  the  manufacturer 
would  refuse  to  sell  by  his  analysis  in  future. 
Any  attempt  on  the  part  of  the  chemist  to 
explaiu  the  cause  of  the  difference  would  in 
no  way  improve  his  position,  as  in  all  pi*o- 
bability  those  to  whom  he  had  to  make  the 
explanation  would  be  utterly  unable  to  un¬ 
derstand  what  he  meant  by  sulphite,  and  his 
reason  for  deducting  it,  and  perhaps  regard 
his  explanation  merely  as  subterfuge  to 
palliate  ignorance  or  stupidity.  On  the 
other  hand,  it  may  and  does  occur  that  the 
alkali  falls  into  the  h  inds  of  a  person  who 
deducts  the  sulphite:  here,  again,  unplea¬ 
santness  is  produced,  and  explanations  avail 
not.  The  question,  in  England,  is  altogether 
in  a  very  awkward  position  for'  all  parties 
concerned,  and  this  is  in  great  measure 
attributable  to  the  ignorance  of  those  to 
whom  the  analyses  of  alkalis  have  hitherto 
been  confided.  When  the  sulphite  is  to  be 
allowed  for,  it  should  always  be  distinctly 
stated,  as  the  analyst  is  scarcely  warranted 
in  making  the  deduction  unless  an  arrange¬ 
ment  to  that  effect  has  been  made  between 
the  buyer  and  the  seller.  It  is  the  province 
*of  the  chemist  only  to  inform  them  of  the 
facts  as  they  stand,  and  their  interest  to 
make  themselves  acquainted  with  them. 

It  is  by  no  means  a  difficult  task,  although, 
of  course,  it  rather  considerably  increases 
the  time  inquired  for  the  performance  of  the 
analysis,  so  to  execute  it,  that — although 
sulphuric  acid  is  used  as  before  described  — 
the  alkali  which  exists  in  the  state  of  sulphite 
shall  not  be  reckoned  with  the  other.  For 
the  accomplishment  of  this  object,  the  sul¬ 
phite  is  converted  into  sulphate  be  lore  the 
analysis  is  commenced.  This  is  done  by 
boiling  the  sample  to  be  tested  with  chlorate 
of  potassa,  and  subsequently  heating  it  to 
redness  in  order  to  decompose  any  super¬ 
abundance  of  chlorate,  as  recommended  by 
Gay-Lussac,  or,  which  is  far  better,  by  boil¬ 
ing  with  peroxide  of  manganese,  allowing  the 
solution  to  settle,  and  then  proceeding  with 
the  analysis.  There  are  other  substances 
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which  may  also  be  used  for  the  conversion 
of  the  sulphite  of  soda  into  sulphate. 

I  now  proceed  to  the  mode  of  preparing 
the  test  acid  to  be  used  in  the  analysis  of 
alkalis. 

A  quantity  of  pure  sulphuric  acid  is  added 
to  distilled  water,  so  as  to  form  an  acid  of 
the  specific  gravity  of  about  1  *  109  when  of 
the  same  temperature  as  the  atmosphere. 
This  acid  is  then  further  corrected  bytesting 
its  strength  with  pure  anhydrous  carbonate 
of  soda;*  the  accuracy  of  the  acid  may  be 
finally  determined  by  chloride  of  barium. 
The  equivalent  of  soda  is  31 '3,  and  as  at 
the  proper  strength  of  the  acid  10  grains  of 
it  should  saturate  1  grain  of  pure  soda,  313 
grains  of  this  test  acid  should  contain  40 
grains  of  real  sulphuric  acid. 

If  we  please,  we  may  prepare  a  different 
test  acid  for  analysing  potassa,  upon  exactly 
the  same  principles  as  that  just  described ; 
or  the  soda  test  acid  may  be  used,  in  which 
case  a  simple  calculation  is  subsequently 
necessary. 

The  most  implicit  reliance  may  be  placed 
in  the  acid,  when  prepared  by  a  competent 
person ;  it  is  very  stationary,  having  but 
slight  tendency  to  part  with  water  in  dry 
weather,  or  to  attract  it  from  a  humid 
atmosphere. 

Some  time  ago  much  difference  of  opinion 
existed  among  certain  persons  who  con¬ 
sidered  themselves  very  capable  of  forming 
a  judgment  on  the  subject,  as  to  the  actual 
amount  of  alkali  contained  in  the  crystals  of 
soda  of  commerce,  by  which  standard  they 
prepare  their  test  acid.  Some  of  these 
sapient  gentlemen,  in  utter  contempt  of  the 
equivalent  of  soda,  as  corrected  by  chemists, 
insisted  upon  calculating  these  crystals  as 
containing  22-2  of  real  alkali  per  cent.,  and 
on  making  their  analyses  in  accordance  with 
this  erroneous  opinion  ;  but  let  us  hope  that 
the  remarks  wdiich  have  appeared  in  this 
journalf  have  removed  the  ignorance,  or 
whatever  it  was,  and  that  it  is  unnecessary 
to  say  more  on  this  head.  If  the  publicity 
which  this  subject  acquired  did  not  effect  all 
that  could  have  been  been  desired,  I  trust, 
nay,  I  know,  that  it  accomplished  much. 

Although  the  method  of  ascertaining  the 
quantity  of  real  alkali  in  the  soda  and  potassa 
of  commerce,  which  I  have  described,  is 
capable,  in  the  hands  of  the  chemist ,  of 

*  The  soda  may  be  prepared  by  twice  re- 
crystallizing  the  crystals  of  carbonate  of 
soda  of  commerce,  in  distilled  water,  and 
then  driving  off  all  the  water  of  crystalliza¬ 
tion,  and  finally  subjecting  the  mass  to  a 
dull  red  heat. 

f  See  The  Chemist,  Vol.  III.  (1842), 
pp.  116,  145,  and  175, 


giving  perfectly  unexceptionable  results,  and, 
in  the  present  day,  at  any  rate,  not  to  he 
surpassed,  nevertheless,  it  is  sometimes  use¬ 
ful  for  the  chemist  to  be  possessed  of  a 
method  by  which  these  results  may  be  cor¬ 
roborated.  I  have  therefore  devised  the  fol¬ 
lowing  process  : — 

I  take,  say  200  grains  of  the  alkali  to  he 
examined,  dissolve  and  decant  it,  if  neces¬ 
sary,  to  remove  the  carbonate  of  lime  or 
other  insoluble  impurity.  The  solution  is 
then  placed  in  a  Florence  flask,  an  excess  of 
a  pure  salt  of  ammonia  is  added,  and  the 
ammonia  which  is  evolved  is  conducted, 
by  means  of  a  tube  fitted  in  the  neck  of  the 
flask,  into  another  vessel  containing  a  dilute 
volatile  acid,  such  as  the  hydrochloric  ;  suf¬ 
ficient  heat  to  boil  the  solution  is  then  ap¬ 
plied  and  continued  until  the  ammonia  is 
driven  over.  The  solution  of  the  ammonia- 
cal  salt  thus  formed  is  then  carefully  eva¬ 
porated  to  dryness,  and  the  amount  of 
alkali  is  calculated  by  the  quantity  of  dry 
ammoniacal  salt  obtained. 

The  successful  performance  of  this  opera¬ 
tion  depends  merely  on  a  few  points  which 
chemists  will  at  once  perceive  and  attend 
to.  These  are,  that  the  cork  which  holds 
the  tube  in  the  Florence  flask  be  quite  air¬ 
tight,  that  the  ammoniacal  salt  used  be  quite 
neutral,  that  the  acid  employed  to  receive 
and  detain  the  ammonia  contain  no  fixed 
impurity,  that  all  the  ammonia  be  driven 
over,  and  that  the  resulting  ammoniacal  salt 
be  thoroughly  dried. 

It  may  not  be  amiss,  before  concluding 
this  article,  to  make  some  observations  on 
the  mode  of  taking  the  samples  to  be  ana¬ 
lysed. 

In  all  cases,  they  should  be  placed  in  well 
corked  large  wide-mouthed  bottles.  I  say 
wide-mouthed  bottles,  because  the  ash  some" 
times  contains  large  lumps  which  often  slightly 
differ  in  strength  from  the  finer  portions, 
and  these  are  frequently  thrown  aside  as 
being  too  large  to  enter  the  neck  of  the 
bottles,  and  thus  the  operator  gets  only  the 
smaller  pieces. 

Sampling  a  parcel  of  alkali  consisting 
sometimes  of  40  to  50  casks,  and  even 
more,  is  an  operation  requiring  some  time 
for  its  performance,  and  those  on  whom  this 
duty  devolves,  as  they  take  the  sample  from 
each  cask,  lay  it  on  a  sheet  of  paper  until 
they  have  sampled  all  the  casks  :  now  this 
should  in  no  case  be  done.  As  soon  as  the 
sample  is  drawn  from  each  cask,  it  should  he 
placed  inalargebottle,as,if  the  alkali  be  strong 
and  contain  much  in  the  caustic  state,  and  if 
the  atmosphere  be  damp,  it  will,  by  attract- 
moisture,  and  probably  a  little  carbonic 
acid,  lose  somewhat  in  strength.  It  should 
afterwards  be  turned  into  a  large  sheet  of 
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paper,  and  must  be  thoroughly  mixed;  a  | 
portion  of  this  is  put  into  a  bottle  and  sent  j 
to  the  chemist. 

In  every  case,  at  least  two-thirds  of  the 
casks  should  be  sampled,  and  if  any  cask 
Differ  in  appearance,  from  humidity  or  other¬ 
wise,  it  ought  to  he  separately  sampled,  as 
sometimes  a  cask  will  accidentally  become 
damaged,  or  a  cask  of  weak  alkali  may  be 
sent  by  mistake  with  a  number  of  casks  of 
strong  alkali. 

The  samples  should  always  be  drawn  from 
as  near  the  centre  of  the  cask  as  possible. 

The  manufacturers  of  soda  ash  place  it  ! 
under  a  shed  immediately  after  it  is  removed 
from  the  evaporating  pans,  until  they  have  j 
collected  enough  to  make  a  parcel,  and  some¬ 
times  it  is  packed  into  casks  while  still  hot, 
which  ought  never  to  be  done,  as  it  causes 
the  ash  to  set  so  hard  as  to  render  it  almost 
a  matter  of  impossibility  to  take  samples  by 
the  ordinary  means. 

It  also  frequently  occurs  that  the  person 
who  assays  soda  ash  at  the  works  where  it 
is  manufactured,  performs  this  operation 
while  it  is  yet  warm  ;  a  practice  which  should 
ever  be  avoided,  and  which  is  sure  to  cause 
disputes,  as  the  alkali  always  tests  from  one 
to  two  per  cent,  stronger,  under  these  cir¬ 
cumstances,  than  when  it  has  become 
thoroughly  cold,  ownig  to  its  having  at¬ 
tracted  moisture  in  the  latter  case. 

In  concluding  this  portion  of  the  subject 
which  1  have  undertaken  to  illustrate,  it  may 
be  well  to  remark  that  the  analysis  of  alkalis, 
in  this  country,  frequently  falls  into  very  un-  ; 
skilful  and  unscientific  hands.  It  is  a  com¬ 
mon  error  for  people  to  imagine  that  if  a 
system  be  good  and  simple,  little  depends 
on  the  operator,  and  that  practice  will  en¬ 
sure  proficiency ;  this,  to  a  certain  ex 
tent,  may  be  true,  as  regards  some  things  ; 
but  with  relation  to  the  successful  perform-  1 
ance  of  chemical  analysis,  it  is  very  far  from 
correct.  It  requires  a  peculiar  frame  of  j 
mind  to  be  a  successful  analyst,  as  well  as 
an  amount  of  patience  and  love  of  truth  by 
no  means  natural  to  all  men.  The  analysis 
of  alkali  requires  as  good  a  chemist  for  its 
proper  performance  as  many  much  more 
complicated  bodies.  It’ is  not  sufficient  that  i 
a  man  knows  that  a  certain  proportion  of  sul¬ 
phuric  acid  will  saturate  a  given  quantity  of 
soda  or  potassa,  or  that  he  be  capable  of 
dropping  into  Ins  test  acid  a  certain  little 
glass  bead ,  constructed  for  the  purpose  by 
an  individual  exhibiting  thereby  a  lamentable  I 
deficiency  of  practical  knowledge  of  the 
subject ;  the  man  whose  mind  is  satisfied 
with  such  a  limited  amount  of  knowledge  as 
this,  and  who  fancies  that  a  more  extended 
acquaintance  with  the  subject,  and  a  know¬ 
ledge  of  the  laws  of  which  it  forms  an 


example,  would  be  superfluous,  far  from 
being  deserving  of  confidence,  should  be 
caretully  avoided.  It  is  such  persons  as 
these  who  call  improvement  innovation,  and 
who,  because  they  cannot  keep  pace  with  the 
rapid  strides  of  science,  wish  others  to  halt 
on  their  road,  and  who  satisfy  themselves  by 
saying  “our  forefathers  did  it  so  and  so, 
and  in  their  day  gave  satisfaction.” 

I  intend  next  month  to  enter  into  the  very 
important  subject  of  acidiinetry,  and  I  shall 
feel  obliged  by  any  communications  or  sug¬ 
gestions  which  the  readers  of  this  journal 
may  be  able  to  favor  me  with,  ou  any  of 
the  subjects  I  have  taken  up. 


ELECTRO-LACE. 

BY  MR.  JOHN  A.  PHILLIPS. 

Electro-lace  is  made  by  stretching  com¬ 
mon  net  on  a  frame  of  stout  copper  wire, 
and  then  brushing  it  over  with  plumbago 
until  its  surface  has  acquired  a  uniformly 
black  color.  It  is  then  connected  with  the 
negative  pole  of  a  galvanic  buttery,  and  sub¬ 
jected  to  the  voltaic  action  between  two 
plates  of  copper  positively  electrified,  which 
causes  it.  to  be  rapidly  and  effectually  coated 
with  metal,  each  thread  being  enclosed  in  a 
tube  of  copper. 

When  it  is  desired  that  the  sheets  of  lace 
be  of  large  size  (several  feet  square,  for 
instance,),  it  will  be  necessary  to  divide  the 
large  frame  by  fine  wires  into  squares  of 
seven  or  eight  inches,  which,  forming  nuclei 
for  the  deposit  of  metal,  enables  the  sheets 
to  be  made  of  any  extent,  and  at  the  same 
time  tends  to  strengthen  the  work. 

The  uses  of  electro-lace  are  similar  to 
those  of  common  wire  gauze,  but  when  sil¬ 
vered  or  gilt  it  forms  a  beautiful  material 
for  fancy  work. 

The  author  has  also  constructed  a  voltaic 
battery  of  electro-lace,  which,  from  the  nu¬ 
merous  points  its  surface  presents,  is  pre¬ 
sumed  to  be  superior  to  the  w  ire  gauze  em¬ 
ployed  in  the  common  gauze  battery. 

Mr.  Phillips  has  also  brought  forward  a 
plate  for  the  negative  element  of  a  voltaic 
battery,  which  being  made  of  linen  coated 
with  copper,  and  afterwards  silvered  and 
platinized,  afforded,  from  its  greater  rough¬ 
ness,  a  superior  surface  to  that  of  the  plates 
in  common  use.  This  process  was  also 
stated  to  be  applicable  to  the  coating  of  ropes 
with  copper,  as  lightning  conductors  for 
ships,  considerable  superficies  with  little 
weight  of  metal  being  thereby  obtained. 
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THE  OPERATION  OF  EXCISE  RE¬ 
STRICTIONS  UPON  THE  PRO¬ 
GRESS  OF  CHEMICAL  SCIENCE, 
AS  APPLIED  TO  THE  ARTS  AND 
MANUFACTURES  OF  THIS  COUN¬ 
TRY. 

LETTER  II. 

To  the  Editors  of  The  Chemist. 
Gentlemen, — 

The  favorable  reception  of  the  letter  I  ad¬ 
dressed  to  you  last  month,  induces  me  again 
to  trespass  on  your  columns,  and  to  enter 
upon  the  subject  I  propose  to  consider,  viz., 
the  injurious  effect  of  excise  laws  upon 
manufactures  the  improvement  in,  and  suc¬ 
cessful  prosecution  of  which  depend  upon  a 
knowledge  of  chemistry. 

I  might  with  safety  rest  the  proof  of  my 
case  on  a  comparison  of  the  present  state  of 
a  few  of  our  most  important  manufactures 
which  have  never  been  under  the  Excise — 
such  as  iron,  pottery,  alkali,  cotton,  silk, 
&c.,  with  those,  which,  from  the  reign  of 
Queen  Anne  to  the  present  day,  have  been 
fettered  and  restricted  by  the  withering 
influence  of  Excise  regulations,  viz.,  glass, 
paper,  soap,  &c. ;  but  I  know  that  the  ad¬ 
vocates  of  this  system,  of  taxation — the 
system  of  indirect  taxation — when  consider¬ 
ing  the  subject,  are  apt  to  fancy  that  the  im¬ 
provements  so  rapidly  introduced  into  some 
manufactures,  and  the  inactivity  of  others, 
depend,  not  so  much  on  the  effect  of  these 
fiscal  regulations,  as  upon  the  superior  intel¬ 
ligence  of  one  set  of  manufacturers  over 
others. 

This  view  is  so  manifestly  unsound, 
that  had  not  custom  and  habit  in¬ 
ured  us  to  the  system  of  interference  im¬ 
posed  by  the  Excise  Laws,  no  one  would  for 
a  moment  tolerate  it ;  but,  as  use  becomes 
second  nature,  so  has  the  long  existence  of 
these  laws  caused  them  to  be  viewed  as 
machinery  incidental  to  a  profitable  source  of 
taxation,  thereby  throwing  out  of  view  their 
immoral  influence  on  manufacturers  and 
their  baneful  effect  on  the  talent  and  industry 
of  the  country. 

For  a  few  years  it  appeared  as  if  a  more 
rational  view  of  the  subject  had  gained  as¬ 
cendancy  in  the  minds  of  our  Chancellors  of 
the  Exchequer,  for  from  1830  to  1833  the 
Excise  duties  on  beer,  candles,  printed 
cottons,  tiles  and  starch  were  repealed,  and 
the  Excise  machinery  thereby  destroyed ; 
whereas,  since  that  time,  by  reducing  the 
taxes  on  glass,  paper,  and  soap,  all  the  inter¬ 
ference  and  restrictive  machinery  is  retained 
for  a  smaller  amount  of  revenue. 

Now,  had  one  of  these  taxes  been  re¬ 
pealed,  instead  of  all  being  reduced,  an  ad- 
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vance  in  the  right  direction  would  have  been 
made,  and  far  greater  good  would  have  been 
done  than  by  the  half-and-half  measures 
which  have  been  adopted,  and  one  more 
manufacture  would  have  been  relieved  from 
this  most  vexatious  interference. 

Two  conditions  appear  essential  to  the  per¬ 
fection  of  improvements  in 'manufactures, 
whether  chemical  or  mechanical.  First,  the 
possession  of  knowledge ;  and  secondly,  secu¬ 
rity,  that,  when  knowledge  has  been  practi¬ 
cally  and  usefully  applied,  the  benefits  arising 
therefrom  will  be  enjoyed  by  its  pos¬ 
sessors. 

The  patent  law  professes  to  secure  this, 
and  offers,  no  doubt,  in  the  opinion  of  the 
public,  ample  protection  to  the  inventor,  for 
the  time,  talent  and  industry  he  has  devoted 
to  his  subject. 

Inventions  relating  to  manufactures,  es¬ 
pecially  chemical  inventions  or  improve¬ 
ments,  are  generally  the  result  of  minute 
observations  made  during  the  progress  of  the 
ordinary  business  of  the  manufacture  to 
which  they  relate.  In  those  works  where 
the  exciseman  is  unknown,  improved  results 
may  be  obtained  by  slight  variation  of  appa¬ 
ratus,  or  in  the  mode  of  working,  known 
only  to  the  inventor,  and  the  profit  derived 
therefrom  may  be  retained  for  years  ;  but, 
where  every  operation  is  watched  by  the 
Excise,  the  form  of  the  apparatus  limited, 
and  the  assent  of  the  Commissioners  re¬ 
quired,  even  for  a  trivial  alteration,  before  it 
can  be  adopted  ;  what  chance  has  a  manu¬ 
facturer  of  retaining  advantages  arising  from 
his  industry  and  skill,  and  which  ought  to 
be  as  strictly  protected  as  any  other  property 
in  the  kingdom  ? 

Although  these  regulations  deprive  many 
of  the  just  fruits  of  their  toil,  still  there  is 
always  some  one  sanguine  enough  to  attempt 
to  introduce  improvements,  the  initiative 
experiments  for  which,  to  avoid  the  observa¬ 
tion  of  the  Excise,  are  generally  made  in 
secret,  and  with  very  imperfect  apparatus, 
thereby  always  exposing  the  experimentalist 
to  the  risk  of  Excise  informations —for  the 
intelligent  and  honest  trader,  writhing  under 
these  odious  regulations,  and  striving  to  pro¬ 
tect  himself  from  their  injustice,  is  a 
far  better  victim  than  one  of  the  hundred 
dealers  in  fraud  encouraged  by  such  laws, 
and  whose  profits  are  too  often  participated 
in  by  those  whose  petty  tyranny  would  enjoy 
a  triumph  over  talent  and  honesty. 

The  natural  consequence  of  experiments 
made  under  such  disadvantages  is,  that  the 
results  are  often  guessed  at,  and,  in  the 
ardor  of  imagined  success,  a  patent  is  ob¬ 
tained  to  protect  an  idea  rather  than  well- 
ascertained  results,  in  order  that  the  inventor 
may  enjoy  the  privilege  of  making  in  safety 
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practical  experiments  in  his  own  manufactory 
and  with  his  own  apparatus. 

As  must  be  expected,  such  patents  are 
generally  failures  ;  manufacturers  become 
disgusted,  and  having  once  or  twice  perhaps 
wasted  their  time  and  money,  laugh  at 
science  and  chemistry,  treat  experimental 
chemists  as  charlatans,  and  listen  to  them 
only  when  they  offer  to  give  their  information 
for  nothing,  for  there  is  no  security  that  in¬ 
dustry  and  talent,  or  expenditure  of  time  and 
money,  will  meet  its  due  reward,  when 
applied  to  those  arts  and  munufactures  which 
are  under  the  peculiar  care  and  guidance  of 
Her  Majesty’s  Board  of  Excise. 

In  my  nex't  letter  I  will  illustrate  my  views 
by  referring  your  readers  to  the  present 
state  of  various  important  manufactures, 
confining  myself  at  first  to  those  in  which  a 
knowledge  of  chemistry  is  of  essential  im¬ 
portance. 

I  am, 

Gentlemen, 

Your  obedient  servant, 

H. 


ON  THE  DISCOLORATION,  BY 
MEANS  OF  ELECTRICITY,  OF 
PAPERS  SENSITIVE  TO  LIGHT, 
AND  ON  A  NEW  CLASS  OF  ELEC¬ 
TRIC  PICTURES,  OR  ELECTRO- 
GRAPHS.* 

BY  M.  AUG.  PINAUD. 

The  object  of  this  inquiry  is  to  study  the 
action  of  static- electricity  on  the  chloride, 
the  iodide,  and  the  bromide  of  silver,  and  to 
compare  it  with  that  of  light  on  the  s..rae 
substances. 

I  at  first  employed  Daguerreotype  plates," 
iodized  or  bromized.  On  throwing  electri¬ 
city  on  to  one  of  these  plates,  from  a  point, 
wiiether  itwere  positive  or  negative,  I  obtained 
in  a  very  few  moments  brilliant  spots  of  the 
bluish  colour  of  steel,  which  were  tinted  at  the 
edges.  By  this  means,  all  sorts  of  figures  or 
sketches  can  be  traced.  The  discharge  of  a 
Leyden  jar  instantly  forms  circular  spots  of 
perfect  regularity,  presenting  a  very  great 
analogy  to  those  which  Priestley  obtained  by 
means  of  powerful  batteries  on  metallic  sur¬ 
faces  merely  polished. 

Each  of  these  modes  of  experiment  was 
inefficient  for  the  object  I  had  proposed  ;  for, 
independently  of  Priestley’s  experiment,  M. 
Mattencci  had  recently  shown  that  a  series 
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of  sparks,  falling  on  the  silvered  surface  of  a 
Daguerreotype  plate,  ei'entua/ly  produces  a 
bluish  tinted  spot.  It  is  true  that  the  elec¬ 
tricity  acts  on  the  silver  much  more  promptly 
when  the  surface  of  the  metak  has  been  pre¬ 
viously  iodized  ;  hut  this  distinction  may  be 
regarded  as  illusory. 

I  have,  in  fact,  proved,  that  the  action  of 
very  little  sparks  on  silver  plate  is  instanta¬ 
neous;  and  that  the  spots  which  they  form, 
although  they  be  not  immediately  visible,  do 
nevertheless  exist  from  the  very  first  mo¬ 
ment.  In  order  to  alter  the  metallic  surface, 
there  is  no  need  to  prolong  the  current  of 
sparks,  as  M.  Matteucci  did;  an  instantane¬ 
ous  escape  of  electricity,  without  visibly  af¬ 
fecting  the  metal,  developes  on  its  surface  a 
deep  and  lasting  alteration,  which  is  rendered 
evident  as  soon  as  a  moist  puff  of  breath 
has  been  directed  upon  the  plate.  The  va¬ 
por  condenses  around  the  part  which  has 
received  the  electricity,  and  tarnishes  the 
metallic  surface;  but  the  points,  which  have 
been  acted  on  by  the  electric  fluid,  remain 
brilliant,  and  seem  moistened  by  a  transpa¬ 
rent  film  of  water.  These  points,  therefore, 
possess  the  property  of  condensing  vapor 
differently  from  the  others.  In  this  fact, 
there  is  an  analogy,  not  hitherto  noticed, 
with  Moser’s  images. 

Renouncing  metallic  iodized  plates,  I  was 
led  to  examine  the  action  of  electricity  on 
photographic  papers.  Their  electric  sensi¬ 
bility  is  extreme. 

f  take  a  sheet  of  paper,  having  a  uniform 
coating  of  bromide  of  silver,  and  which  is 
very  dry.  After  having  placed  or  pasted  it 
on  an  insulated  metallic  plate,  connected  with 
the  conductor  of  the  electrical  machine,  a  very 
fine  metallic  point,  which  is  held  in  the  hand, 
and  electrized  negatively  by  induction,  is  pre¬ 
sented  to  the  electrized  paper,  at  a  distance 
of  one  or  two  millimetres.  Opposite  to  the 
point,  there  is  immediately  formed  a  round 
spot  of  blackish  brown  color,  which  follows 
all  its  movements,  and  which  may  be  ex¬ 
tended  at  pleasure.  The  discoloration  thus 
obtained  has  a  deep  brown  shade,  like  that 
generated  by  light  ;  and  producing,  when 
the  point  is  slowly  moved,  the  effect  of  an 
artist's  stump.  The  experiment  succeeds 
very  well  with  a  little  bundle  of  fine  pla¬ 
tinum  wires,  tied  to  a  metal  handle. 

The  metallic  point  may  also  be  placed  in 
contact  with  the  paper,  and  he  passed 
gently  along  its  surface  ;  the  discoloration  is 
is  then  deep  black,  limited  to  thepoints  which 
are  touched,  and  the  effept  is  that  of  a  draw¬ 
ing  ppncil....To  prevent  the  point’s  tear¬ 
ing  the  paper,  a  wire  is  secured  in  the  axis 
of  a  glass  capillary  tube,  the  lower  extremity 
of  which  is  melted  in  order  to  produce  ad¬ 
hesion  ;  and  the  protruding  part  of  the  wire 
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is  cat  off;  the  tube  and  the  point  then  pass 
freely  along  the  paper. 

The  experiment  does  not  succeed  when 
the  paper  is  slightly  moist. 

The  bromide  of  silver,  which  is  so  sensi¬ 
tive  to  negative  electricity,  does  not  undergo 
any  apparent  alteration  when  exposed  to 
the  stream  of  positive  electricity  which 
flows  from  a  point  attached  to  the  conductor 
of  the  electrical  machine. 

I  finally  proved  that  the  influence  of 
electricity  takes  place,  in  perfect  darkness, 
upon  papers  which  have  been  prepared 
during  the  night ;  and  that,  consequently, 
it  is  totally  independent  of  all  previous  or 
simultaneous  action  of  luminous  rays. 

Papers  prepared  with  nitrate  of  silver 
only,  or  with  chloride  of  silver,  have  little 
electric  sensibility.  Papers  covered  with 
iodide  of  silver,  which  are  but  little  sensitive 
to  the  action  of  light,  are,  on  the  contrary, 
very  sensitive  to  the  electric  fluid.  They 
present,  beyond  the  others,  this  peculiarity, 
that  they  are  affected,  in  a  different  manner, 
it  is  true,  both  by  the  electricity  from  a 
positive  point,  and  by  that  from  a  negative. 
The  negative  fluid  forms  a  roundish  black 
spot ;  thepositive  fluid  deveiopes,  in  all  thefila- 
menls  of  the  paper  among  which  it  is  dif¬ 
fused,  a  violet  discoloration  in  a  radiated  form. 

This  double  phenomenon  is  due  to  the 
decomposition  of  the  iodide  of  silver.  The 
iodine  is  determined  to  the  positive  point, 
and  produces  the  violet  color ;  the  reduced 
silver  is  determined  at  the  other  point,  and 
causes  the  black  spot.  To  a  decomposition 
of  the  same  kind  must  also  be  attributed 
the  action  of  electricity  on  papers  prepared 
with  bromide  of  silver  ;  and  if,  in  this  case, 
no  sensible  discoloration  is  manifested  about 
the  positive  point,  it  is  because  the  bromine, 
which  is  liberated  there,  disappears,  on 
account  of  its  great  volatility. 

The  following  curious  experiment  has 
confirmed  me  in  this  idea.  I  exposed  a 
paper  prepared  with  bromide  to  the  direct 
action  of  the  solar  rays  until  its  tint  became 
as  deep  as  possible ;  I  then  subjected  it  to 
the  action  of  two  metallic  points,  one  con¬ 
nected  with  the  conductor  of  the  machine, 
the  other  with  the  earth.  The  slate-colored 
shade  of  the  paper  immediately  became 
black  around  the  negative  point,  and  formed 
a  rounded  spot  ;  while,  opposite  to  the 
positive  point,  there  appeared  a  kind  of 
star,  which  was  white,  and  very  delicate, 
and  indicating,  by  its  ramifications,  the  ra¬ 
diating  distribution  of  the  vitreous  electricity 
on  the  surface  of  the  fibres  of  paper.  Ou 
reversing  the  order  of  the  connections,  and 
making  the  vitreous  fluid  pass  to  the  black 
spot,  and  the  resinous  to  the  white  star,  the 
latter  became  black,  and  the  former  white. 


A  fact  worthy  of  observation  is,  that  light 
acts  very  slowly  on  the  white  stars  produced 
by  the  positive  electricity,  and  that  an  ex¬ 
posure  of  more  than  three  hours  to  the  direct 
rays  of  the  sun,  although  reducing  their 
brilliancy,  was  not  sufficient  to  obliterate 
entirely  all  traces  of  them. 

In  the  last  place,  I  investigated,  in  ray 
memoir,  the  action  which  the  discharge  of 
the  Leyden  jar  exercises  on  photographic 
papers. 

On  making  the  experiment  of  piercing 
paper,  the  paper  is  perforated,  and,  on  the 
bromized  side,  the  hole  is  surrounded  by  a 
brown  halo,  which  has  the  same  appearance, 
whether  the  positive  or  negative  coating  is 
presented  to  it.  This  discoloration,  pro¬ 
duced  indifferently  by  either  coating  of  the 
Leyden  jar,  appears  to  me  a  new  confirma¬ 
tion  of  the  principle,  that  electricity  is  trans¬ 
mitted  by  a  molecular  vibratory  motion,  and 
not  by  a  motion  of  transfer.  In  support  of 
this  principle,  another  and  a  more  remarkable 
fact  of  discoloration,  obtained  on  photogra¬ 
phic  papers,  by  the  spark  of  the  condenser, 
is  as  follows: — Instead  of  passing  the  dis¬ 
charge  through  the  paper  by  means  of  two 
opposed  metallic  points,  I  made  it  pass  over 
its  surface,  by  placing  the  two  points  of  a 
universal  discharger  in  contact  with  the  pre¬ 
pared  surface.  The  paper  must  be  dry,  and 
be  supported  on  an  insulated  stand.  The 
spark  of  a  highly  charged  jar  is  passed,  from 
point  to  point,  along  a  distance  of  four,  five, 
and  even  six  centimetres,  and  the  trace  of  this 
spark  is  instantly  impressed  upon  the  paper, 
by  a  redish  train,  which  records  all  its  wind¬ 
ings  and  sinuosities,  and  which  resembles 
an  actual  scratch.  It  appears  to  me  an  in¬ 
teresting  circumstance  thus  to  have  obtained, 
notwithstanding  the  very  fugitive  character 
of  its  appearance,  the  form  of  electric  spark, 
so  capriciously  broken  as  it  is,  traced  out  by 
itself. .  . .  Another  infallible  mode  of  succeed¬ 
ing,  is  to  place  the  paper  vertically  between 
the  two  points,  one  above,  the  other  below, 
at  several  centimetres  apart.  The  electric 
fluid  glides  over  the  paper,  it  pierces  it  on 
the  level  of  the  negative  point,  and  leaves  on 
its  surface  a  long  sinuous  train.  On  mak¬ 
ing  the  experiment  in  vacuo,  a  much  wider 
spot  is  obtained,  but  it  is  scarcely  visible,  on 
account  of  the  diffusion  which  the  electric 
fluid  acquires. 

From  what  has  preceded,  may  he  deduced 
an  equally  simple  and  infallible  means  of  ob¬ 
taining  electric  pictures,  which  I  call  Elec- 
trographs.  The  principle  consists  in  multi¬ 
plying  the  number  of  sparks,  which  impinge 
i*pon  the  surface  of  the  photographic  paper, 
following  the  form  of  a  design,  in  order 
to  multiply  the  spots  which  are  produced. 
For  example,  on  the  surface  of  a  spotted-plate, 
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I  place  a  sheet  of  dry  paper,  prepared  with 
bromide  or  iodide  ot  silver,  and  I  retain  it 
by  means  of  a  glass  plate  slightly  pressed 
against  it.  I  then  pass  the  discharge  of  a 
powerful  Leyden  jar  along  the  metallic 
ribbon  ;  each  solution  of  continuity  is  marked 
by  a  spark  ;  and  spots  are  formed  on  the 
paper  at  all  the  corresponding  points.  A 
very  exact  representation  of  the  design 
which  is  traced  on  the  plate,  is  thus  ob¬ 
tained. 

The  impression  of  electric  sparks  produced 
with  all  their  sinuosities,  the  new  system  of 
electrographs  which  are  the  result,  and  the 
rapid  discoloration  of  sensitive  papers  by  the 
electric  fluid,  which  passes  from  a  point,  are 
experiments  which  appear  to  me  deserving 
henceforth  of  a  place  in  the  series. 


MEMOIR  ON  THE  DISTRIBUTION 
OR  APPROPRIATION  OF  LANDS.* 

BY  PROFESSOR  LIEBIG. 

(Continued  from  page  300 

We  cannot  believe  in  the  possibility  of  the 
formation  of  blood  in  the  body  of  an  animal, 
or  of  milk  in  that  of  a  cow,  if  there  be  want¬ 
ing  in  their  food  one  of  the  principles  which 
should  be  regarded  as  conditions  of  equal 
necessity  for  the  sustenance  of  all  the  vital 
functions. 

The  sulphuro-nilrogenous  substances,  as 
well  as  the  alkalis  and  the  phosphates,  are 
principles  of  the  blood  ;  we  cannot  conceive 
the  passage  of  the  former  into  this  fluid 
without  the  presence  and  concurrence  of  the 
latter. 

The  faculty  possessed  by  a  portion  of  the 
plant  of  sustaining  the  life  of  an  animal,  and 
of  increasing  the  mass  of  its  blood  and  flesh, 
is,  then,  in  direct  ratio  with  its  richness  in 
the  organic  principles  of  the  blood  and  with 
the  quantity  of  alkalis,  phosphates  and 
metallic  chlorides  (chlorides  of  sodium  or 
potassium)  necessary  to  their  passage  into 
the  blood. 

It  certainly  is  a  highly  remarkable  fact, 
and  of  great  value  to  agriculture,  that  the 
sulphuro-nitrogenous  vegetable  substances, 
which  we  have  designated  as  organic  princi¬ 
ples  of  the  blood,  are,  in  all  the  parts  of 
plants  in  which  they  are  found,  always  ac¬ 
companied  by  alkalis  and  phosphates. 

In  the  juice  of  potatoes  and  of  beetroots 
the  vegetable  albumen  is  accompanied  by 
alkaline  salts  and  soluble  phosphate  of  mag¬ 


nesia;  we  have  in  the  seeds  of  peas,  lentils 
and  beans,  and  in  those  of  cereals,  alkaline 
phosphates  and  earthy  salts. 

The  seeds  and  fruits  in  which  the  organic 
principles  of  the  blood  are  found  in  greater 
abundance,  contain  also  a  predominating 
quantity  of  the  inorganic  principles,  the 
alkalis  and  phosphates;  and  in  the  other 
substances,  such  as  potatoes  and  roots,  which 
are  proportionally  so  poor  in  the  former,  the 
latter  exist  also  in  a  much  smaller  quantity. 

The  simultaneous  presence  of  the  two 
classes  of  combinations  is  so  constant,  that 
an  intimate  connection  cannot  be  doubted. 
It  is  extremely  probable  that  the  production 
and  formation  of  the  organic  principles  of 
the  blood  in  the  organism  of  the  plant  are 
connected  by  the  strongest  ties  with  the  pre¬ 
sence  of  the  alkalis  and  phosphates. 

We  should  suppose  that  even  with  the 
introduction  of  the  greatest  quantity  of  car¬ 
bonic  acid,  of  ammonia  and  of  the  sulphates, 
which  furnish  the  sulphur,  the  organic  prin¬ 
ciples  of  plants  would  not  be  produced  in 
the  form  appropriate  to  their  conversion 
into  blood,  if  the  alkalis  and  phosphates  by 
which  we  always  find  them  accompanied 
were  wanting. 

But  even  admitting  that  they  might  also 
be  produced  in  the  organism  of  the  plant, 
without  the  concurrence  of  these  substances, 
they  could  not  be  converted  in  the  body  of 
the  animal  into  either  blood  or  flesh,  if  the 
mineral  principles  of  the  blood  were  wanting 
in  the  part  of  the  plant  given  as  food. 

Apart  from  all  theoretical  considerations, 
the  judicious  agriculturist  should  then,  w  ith 
relation  to  the  objects  he  has  in  view,  pro¬ 
ceed  precisely  as  if  the  production  of  the 
organic  principles  depended  on  the  presence 
of  the  inorganic  principles  of  the  blood  (the 
phosphates  and  the  alkalis)  ;  he  should  give 
his  plants  all  the  principles  necessary  to  the 
formation  of  the  leaves,  stems,  and  seeds  ; 
and  if  lie  wish  to  attain  on  his  fields  a  maxi¬ 
mum  of  blood  and  flesh,  he  should  add  in 
greater  quantity  those  of  their  principles 
wdiich  the  air  cannot  furnish. 

Starch,  sugar,  and  gum  contain  carbon 
and  the  elements  of  water :  they  are  never 
found  associated  with  the  alkalis  ;  they  do 
not  contain  phosphates.  It  may  be  believed 
that  in  two  varieties  of  the  same  plant,  by 
the  addition  of  an  equal  quantity  of  the 
mineral  elements,  very  unequal  quantities  of 
starch  or  sugar  are  formed,  that  from  two  equal 
surfaces  of  land  prepared  in  precisely  the  same 
manner,  and  sowed  with  two  varieties  of  bar¬ 
ley,  we  might  collect  on  one,  one-and-a-half, 
or  even  twice,  the  weight  of  seeds  on  the  other ; 
but  this  excess  of  product  can  have  relation 
only  to  their  non-nitrogenous,  and  not  to 
I  their  sulphuro-nitrogenous  principles :  for 
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an  equal  quantity  of  the  inorganic  principles 
of  the  blood  added  to  the  soil  and  passed 
into  the  plant,  there  should  be  formed  in  the 
seeds  a  quantity  of  organic  principles  which 
corresponds  to  them  ;  in  short,  it  cannot  be 
found  more  in  one  than  in  the  other. 

It  will  be  only  the  introduction  of  a  less 
quantity  of  nitrogen  into  a  plant  during  the 
lapse  of  time  given,  which  will  produce  a 
diflerence  :  it  will  be  owing  to  the  want  of 
ammonia  that  a  corresponding  quantity  of 
the  inorganic  principles  of  the  blood  will  not 
find  employment. 

Of  two  kinds  of  different  plants  which  we 
cultivate  on  a  field  of  the  same  nature,  that 
one  will  remove  from  the  soil  the  greatest 
quantity  of  the  inorganic  principles  of  the 
blood  (phosphates),  in  the  organism  of  which 
will  be  produced  the  greatest  quantity  of  the 
organic  principles  of  that  fluid  (sulphur  o- 
nitrogenous  compounds). 

One  of  the  plants  will  exhaust  the  ground 
of  these  principles,  whilst  with  the  same  con¬ 
ditions  of  culture  for  the  other,  which  has 
removed  from  it  a  smaller  quantity  of  phos¬ 
phates,  it  will  still  remain  fertile  for  a  third 
kind  of  plant. 

This  is,  therefore,  the  reason  why  with 
the  development  of  certain  parts  of  plants 
which,  such  as  the  seeds,  much  exceed  all 
the  others  in  their  richness  in  the  organic 
principles  of  the  blood,  the  soil  loses 
much  more  of  the  phosphates,  and  is  ex¬ 
hausted  much  more  than  by  the  culture  of 
herbaceous  plants,  or  of  tubercles  and  roots 
which  contain  very  little  of  them  in  pro¬ 
portion. 

Besides,  it  is  clear  that  if  two  plants 
which  require  in  equal  times  the  same  quan- 
tity^of  the  same  principles  grow  side  by  side 
on  the  same  ground,  they  will  partake  the 
principles  of  the  latter.  That  wdiich  one  of 
them  introduces  into  its  organism,  the  other 
cannot  appropriate. 

If  the  soil  on  a  limited  space  (surface  and 
depth)  contain  not  more  of  these  inor¬ 
ganic  aliments  than  ten  plants  require  for 
their  complete  development,  twenty  of  the 
same  plants  cultivated  on  the  same  surface 
will  attain  only  half  their  development ;  the 
number  of  their  leaves,  the  strength  of  their 
stems,  and  the  number  of  seeds  should  pre¬ 
sent  a  difference. 

Two  plants  of  the  same  nature  should  be 
reciprocally  injured,  if  grown  within  a  certain 
distance  they  find  in  the  ground  or  in  the 
atmosphere  which  surrounds  them  a  less 
quantity  of  the  aliments  which  are  necessary 
for  them,  than  they  require  for  their  com¬ 
plete  development.  There  is  no  plant  more 
injurious  in  this  manner  to  a  plant  of  wheat 
than  a  second  plant  of  wheat,  or  to  a  potato 
plant  than  another  potato  plant.  We  find,  | 


indeed,  that  cultivated  plants  greatly  excel 
at  the  border  of  the  fields,  in  strength 
and  in  number  of  seeds  and  tubercles,  those 
which  grow  in  the  middle. 

But  the  same  case  should  be  reproduced, 
in  a  perfectly  similar  manner,  if  we  cultivate 
the  same  plant  no  longer  by  the  side  of  the 
other,  but  one  after  the  other  during  several 
years  on  the  same  soil.  Let  us  admit  that 
the  soil  contains  a  quantity  of  silicates  and 
phosphates  sufficient  for  1,000  crops  of 
wheat,  it  will  be  sterile  for  the  same  kind  of 
plants  after  1,000  years.  Let  us  represent 
the  surface  of  this  field  as  exhausted  to  the 
bottom  which  nourished  the  roots  of  the 
plants  of  the  first  crops  ;  let  us  replace  the 
bottom  by  the  surface,  and  the  surface  by  the 
bottom,  and  we  then  have  a  new  surface, 
which,  being  much  less  exhausted,  again  en¬ 
sures  us  a  series  of  crops :  but  this  state 
of  fertility  also  has  limits. 

The  less  rich  the  soil  is  in  these  mineral 
aliments,  so  indispensable  to  plants,  the 
sooner  will  the  period  of  exhaustion  arrive  ; 
but  it  is  clear  that  we  restore  it  to  its  primi¬ 
tive  state  of  fertility  by  reestablishing  its 
original  composition,  and,  consequently,  by 
returning  to  it  the  principles  which  we  had 
reaped  and  removed  in  the  plants. 

Two  plants  may  be  cultivated  side  by  side, 
or  one  after  the  other,  if  they  require  un¬ 
equal  quantities  of  the  same  principles  in  un¬ 
equal  times  ;  they  null  not  be  injured,  and 
their  vegetation  will  he  beautiful,  notwith¬ 
standing  their  proximity,  if  they  require  for 
their  development  different  principles  of  the 
soil. 

The  investigations  of  M.  de  Saussure  and 
many  other  naturalists  have  shown  that  the 
seeds  of  the  Vicia  faba,  of  the  Phaseolus 
vulgaris of  peas  and  of  garden  cress  (lepi- 
dium  sativum. ),  germinate  and  are  developed 
to  a  certain  degree  in  wet  sand,  and  in  horse¬ 
hair  kept  in  a  state  of  humidity  ;  but  when 
the  mineral  substances  contained  in  the  seed 
are  no  longer  sufficient  for  the  further  de¬ 
velopment  of  these  plants,  they  begin  to 
droop ;  they  sometimes  flower,  but  they 
never  produce  seeds. 

Wiegmann  and  Polstorff  made  plants  of 
different  kinds  vegetate  in  white  sand  boiled 
with  aqua  regia  and  freed  from  acid  by  care¬ 
ful  washing  ;*  barley  and  oats  sown  in  this 


*  This  sand  contained  in  1,000  parts  : 


Silica  .  979*00 

Potassa  . 3’20 

Alumina... .  B-76 

Peroxide  of  iron .  3*15 

Lime  . .  4*84 

Magnesia . . .  0‘09 
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sand,  and  sufficiently  moistened  with  water 
tree  from  ammonia,  reached  the  height  ol 
Om487  ;  they  dowered,  but  produced  no  seeds, 
and  perished  after  flowering.  The  Vicia 
.sativa  attained  the  height  of  dm2 7,  dowered, 
and  produced  husks  ;  but  they  contained  no 
seed. 

Tobacco  sowed  in  this  land  presented  a 
perfectly  normal  development ;  but  from 
.1  unc  to  October,  the  little  plants  attained 
only  the  height  of  0ml  4  :  they  had  only  four 
leaves  without  stalks. 

The  examination  of  the  ash  of  these  plants, 
as  well  as  the  analysis  of  the  seeds,  showed 
that  this  land,  sterile  as  it  was  by  itself,  and 
poor  as  it  was  in  potassa  and  soluble  princi¬ 
ples,  nevertheless  yielded  to  them  a  certain 
quantity  of  these  substances  which  had  served 
for  the  development  of  the  stalks  and  leaves. 
But  these  plants  could  not  bear  seed,  because 
evidently  there  was  a  complete  absence  of 
the  substances  necessary  for  the  formation 
of  the  principles  of  the  seeds. 

In  the  ash  of  most  of  the  plants  grown  in 
this  sand,  might  the  presence  of  phosphoric 
acid  be  demonstrated  ;  but  it  corresponded 
only  to  the  quantity  of  that  acid  introduced 
into  the  soil  by  the  seed.  In  the  ash  of 
tobacco,  whose  seeds  are,  as  is  known,  so 
small  that  the  phosphoric  acid  which  they 
contain  eludes  analysis,  it  was  impossible  to 
detect  any  trace  of  it. 

Wiegmann  and  Polstorf  demonstrated  the 
accuracy  of  the  theoretical  opinions  relative 
to  the  cause  of  the  sterility  of  this  sand. 
They  took  the  same  sand,  and  prepared  with 
it,  by  the  addition  of  salts  obtained  in  a 
purely  artificial  manner  in  a  laboratory,  a 
soil  likewise  artificial ;  they  sowed  in  it  the 
same  plants,  and  found  them  to  thrive  in  it 
very  well.  The  tobacco  shot  forth  a  stem 
more  than  a  metre  in  height,  and  many 
leaves ;  it  flowered  on  the  25th  June,  produced 
seeds  about  the  10th  August,  and  on  the  8th 
.September  ripe  capsules  were  collected  with 
perfectly  developed  seeds. 

Barley,  oats,  buck-wheat,  and  clover  were 
developed  in  a  perfectly  similar  maimer  : 
they  all  came  up  well ;  they  flowered  and 
produced  ripe  and  perfect  seeds. 

It  is  quite  certain  that  the  fine  vegetation 
of  these  plants  in  this  sand,  previously  quite 
barren,  depended  on  the  salts  added.  This 
artificial  soil  owed  its  equal  fertility  for  all 
these  plants  to  the  addition  of  certain  sub¬ 


stances  whose  presence  might  lie  demon¬ 
strated  in  the  perfectly  developed  plant,  in 
the  stem,  leaves  and  seeds,  and  whose  ex¬ 
istence  in  the  soil  and  in  the  vegetables  puts 
beyond  doubt  their  necessity  for  the  life  of 
the  plant. 

We  can,  therefore,  give  to  the  most  barren 
soil  the  greatest  fertility  for  every  kind  of 
plants,  by  furnishing  to  it  the  principles 
which  are  necessary  for  their  development  . 
In  fact,  to  endeavor  to  render  fertile,  accord¬ 
ing  to  these  principles,  a  completely  barren 
sand,  requires  neither  trouble  nor  expense ; 
but  by  applying  them  to  our  ordinary  lands 
of  culture,  which  already  contain  in  them¬ 
selves  a  great  number  of  these  substances,  it 
is  sufficient  to  furnish  those  which  are  want¬ 
ing,  to  increase  those  which  are  found  in 
them  in  too  small  quantity,  and  to  give  to 
the  soil,  by  the  art  of  agriculture,  the  physi¬ 
cal  properties  which  render  it  permeable  to 
the  humidity  of  the  air,  and  permit  plants 
to  appropriate  these  principles  of  the  soil. 

Different  kinds  of  plants  require  for  their 
vegetation  and  complete  development  the 
same  inorganic  aliments,  but  in  unequal 
quantity  or  unequal  times  ;  or  else  they  re¬ 
quire  different  mineral  substances.  It  is  to 
the  difference  of  the  aliments  necessary  to 
their  development  which  the  soil  pre¬ 
sents,  that  it  must  be  attributed,  if  certain 
kinds  of  plants  growing  side  by  side  are 
mutually  arrested  in  their  development ; 
and  if  others,  on  the  contrary^,  in  the  same 
condition,  present  a  rich  vegetation. 

If,  indeed,  we  compare  the  principles  of 
the  ash  of  the  same  plant  which  is  developed 
in  different  soils,  we  find  only  very  slight 
differences  in  its  composition.  We  have, 
as  an  invariable  principle,  in  the  straw  of 
the  graminaceae,  silicic  acid  and  potassa,  and 
in  their  seed  phosphates  of  potassa  and  mag¬ 
nesia  ;  in  the  straw  of  peas,  and  in  clover, 
an  abundant  quantity  of  lime  is  found.  We 
know,  besides,  that  in  certain  kinds  of  plants, 
potassa  may  be  replaced  by  soda,  and  lime 
by  magnesia. 

It  results,  moreover,  from  the  investiga¬ 
tions  of  M,.  Boussingault  (Annales  de  Chi - 
mie  ct  (Ic  Physique ,  3C  Serie,  t.  i.  p.  242), 
that  on  an  equal  surface  (4  acres  (?) )  of  the 
same  field  manured  once,  there  will  be 
removed  from  the  soil,  by  five  successive 
crops : — 

Principles  of 
the  soil. 

246-8  Ih. 

371-0  „ 

620-0  „ 

488*0  ,, 

108-8  „ 


1st  year,  by  a  crop  of  potatoes  (tubercles  without  stalks  or  leaves). . 

2nd  ,,  ,,  wheat  -(straw-  and  grain) . 

3rd  ,,  ,,  clover . . 

4tj,  ^  ”  wheat*... . 

,,  peeled  turnips . 


:  :  In  a  second  and  third  assolement. 
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5th  year,  by  a  crop  of  oats  (straw  and  grain) 


Principles  of  the  soil. 
, . 215-0  lb. 


By  a  crop  of  beet-roots*  (roots  without  leaves) 

,,  peas  (seeds  and  straw)  . . 

>>  rye . 

,,  artichokes  (hel.  tuberosus) . 


Of  these  numbers,  which  express  the  quan¬ 
tities  of  inorganic  substances  extracted  from 
the  same  soil  by  different  plants,  and  extracted 
or  removed  consequently  in  the  crop,  it  re¬ 
sults  that  difterent  plants  introduce  into  their 
organism  unequal  weights  of  these  principles 
of  the  soil. 

The  attentive  examination  of  the  principles 
of  their  ashes  shows,  moreover,  that  they 
differ  essentially  with  respect  to  their  quality. 
1000  parts  of  beetroots,  potatoes,  or  turnips, 
leave,  by  cultivation  in  the  dry  state,  00  parts 
of  easily  fusible  ash ,  containing  a  great  quan¬ 
tity  of  carbonate  of  potassa  and  salts,  with 
alkaline  bases.  Of  these  90  parts,  75  dis¬ 
solve  in  cold  -water. 

2000  parts  of  dried  fern  likewise  give  90 
parts  of  ash;  but  of  these  90  parts,  nothing 
dissolves  in  water,  or  only  a  trace  is  dissolved. 
(Berthier). 

It  is  the  same  with  the  ash  of  wheat  straw, 
and  those  of  barley,  peas,  beans,  tobacco, 
&c.  With  equal  weights  of  their  ash,  very 
unequal  quantities  of  its  principles  dissolve 
in  water.  Some  ashes  are  completely  solu¬ 
ble  in  water  ;  some  are  only  half  soluble  in 
it ;  and  again  others  contain  only  traces  of 
principles  soluble  in  water. 

If  we  pour  an  acid,  hydrochloric  acid,  for 
example,  on  the  portions  of  ashes  insoluble 
in  water,  we  find  that  with  a  great  number 
of  plants,  the  residue  left  by  the  water  is 
completely  soluble  in  the  acids  (beetroots, 
potatoes,  turnips,  &c.)  ;  that  with  others, 
only  half  of  these  residues  are  dissolved  in 
the  acid,  whilst  the  other  half  finally  resists; 
that  with  others  only  one-third,  or  less,  is 
dissolved. 

The  principles  of  the  ashes  of  plants  which 
are  soluble  in  cold  water,  are  formed,  with- 


*  In  the  quinquennial  crop  above  re¬ 
ferred  to,  wheat  is  mentioned  twice.  In  the 
second  year,  by  a  crop  of  wheat,  371  lbs., 
and  in  the  fourth  year,  488  lbs.  of  inor¬ 
ganic  principles  were  removed  from  the  soil. 
This  difference  is  owing  to  the  unequal  quan¬ 
tity  of  straw  and  grain  which  were  collected 
in  these  two  years.  In  the  one,  the  com¬ 
bined  weight  of  the  straw  and  the  grain  was 
8,790  lbs. ;  and  in  the  other,  on  the  con¬ 
trary,  10,858.  The  relative  proportion  of 
these  ashes  was  absolutely  the  same  as  these 
numbers. 


399-6  ,, 

618-0  ,, 

284-6  ,, 

660"0  ,, 

out  exception,  of  salts  with  alkaline' bases 
( potassa  and  soda)',  those  soluble  in  the 
acids,  are  salts  of  lime  and  magnesia.  The 
residue  insoluble  in  the  acids  is  silica. 

The  unequal  proportion  of  these  princi¬ 
ples,  which  are  so  different  in  their  mode  of 
acting  with  water  and  the  acid,  enables  us  to 
divide  plants  in  culture  into  plants  containing 
potassa,  which  contain  more  than  half  their 
weight  of  soluble  alkaline  salts  ;  into  plants 
containing  lime,  in  which  the  calcareous  salts 
predominate;  and  into  plants  containing 
silica,  in  which  there  is  a  predominance  of 
silica.  These  are  precisely  the  principles 
which  are  necessary  to  them  in  very  great 
quantity  for  their  development,  and  which 
essentially  distinguish  them  from  each  other. 

{To  be  continued.) 


EXPERIMENTS  WITH  MANURES.* 

BY  W.  MILES,  ESQ,.,  M.P. 

The  following  statement  of  experiments, 
made  by  himself,  on  the  effect  of  various 
manures,  was  made  by  W.  Miles,  Esq.,  M.P., 
at  a  late  meeting  of  the  Bristol  Agricultural 
Society  :• — 

“  I  have  endeavored  since  I  last  met  you 
to  carry  out  the  objects  of  the  society  ;  and 
I  have  now  to  give  you  the  results  of  the 
experiments  I  have  tried  this  year.  They 
are  interesting — as  showing,  that  whilst 
certain  manures  are  worse  than  useless, 
others  are  very  productive.  I  have  always 
advised  that  these  experiments  should  be 
made  by  the  [landlord  ;  and  I  wish  to  bring 
the  trials  I  have  made  in  such  a  shape  before 
you,  that  you  may  judge  for  yourselves  if 
they  will  be  profitable  or  not  to  the  tenant 
farmer.  If  they  have  been  profitable  with 
me,  they  are  likely  to  be  more  so  to  the 
farmer,  who  can  give  that  personal  attention 
and  overlooking  which  I  have  not  been  able 
to  do.  On  wheat  I  have  made  two  trials  ; 
and  on  Swede  turnips,  six.  With  regard  to 
the  last  I  am  happy  to  say  that  I  have  been 
unlike  my  neighbors.  In  the  Swedes,  of  the 
first  sowing  every  one  came  up  ;  the  fly  did 
not  affect  them  at  all,  and  they  were  pulled 
and  topped  on  the  1st  of  December.  The 


*  Morning  Post ,  January  19,  1844. 


CHEMICAL  MANUFACTURES  AND 


19 


different  manures  I  used  were  Daniell’s ; 
common  yard  dung,  mixed  with  Daniell’s  ; 
common  manure  ;  bones  20-£  bushels  per 
acre;  Guano,  3  cwt.,  mixed  with  16  bushels 
of  ashes,  and  Stott’s  salts,  126  lbs.,  or  2£ 
bushels  mixed  with  1 1  bushels  of  screened 
ashes.  I  may  first  state  that  the  soil  was  a 
remarkably  fine  loam,  abutting  on  mountain 
limestone.  It  was  sub-soiled  last  year, 
when  1  grew  wheat  on  it,  having  had  it 
manured  with  ten  bushels  of  bones  per  acre  ; 
so  that  nowr  you  know  its  condition.  1 
found  that  Daniell’s  manure  (of  which  40 
lbs  of  No.  B.  was  sown  broadcast,  and 
ploughed  in,  and  with  the  seed  12  bushels 
of  No.  A.  drilled  in  before  the  seed,  making 
,52  bushels)  produced  15  tons  5  cwt.,  at  a 
cost  of  £\  1 9s.  The  next  trial  was  wTith  10 
tons  of  stable  manure,  mixed  with  60  bushels 
of  Daniell’s  B  manure  ;  that  produced  19 
tons  18  cwt.,  at  a  cost  of  X3  10s.  The  next 
was  20  tons  of  common  manure,  which  pro¬ 
duced  21  tons,  at  a  cost  of  X5.  The  next 
experiment  was  with  20  bushels  of  bone 
manure,  which  produced  18  tons  4  cwt.,  at 
a  cost  of  £2  15s.  I  then  came  to  the 
guano,  and  I  used  3  cwt.,  mixed  with  15 
bushels  of  ashes.  1  have  been  very  careful 
in  endeavoring  to  collect  correct  results  of 
the  use  of  guano.  1  have  always  had  a 
strong  opinion  of  its  utility  ;  and  not  wish¬ 
ing  to  give  you  a  merely  isolated  fact,  I  have 
obtained  from  different  friends,  what  are 
their  sentiments,  and  I  have  not  heard  one 
dissentient  opinion  as  to  its  excellence. 
Every  person  to  whom  I  have  applied,  north 
or  south,  state  that  they  have  always  found 
its  use  attended  with  beneficial  results. — 
(Hear,  hear.)  1  will  now  tell  you  the  re¬ 
sult  of  my  trial:  it  produced  22  tons  18 
cwt,,  at  a  cost  of  £2  2s.  3d.  The  gu^no 
was  drilled  in  before  the  seed.  I  now  come 
to  another  manure  which  has  been  but  little- 
heard  of — 1  mean  Stott’s  salts.  Of  all  the 
modest-minded  men  1  ever  knew,  I  never 
found  one  more  so  than  our  fellow-citizen, 
Mr.  Stott.  Eighteen  months  ago  I  had 
some  correspondence  w  ith  him,  and  he  stated 
that  from  attending  the  Royal  Agricultural 
Meeting,  and  reading  Liebig,  his  attention 
had  been  turned  to  the  subject,  and  he  had 
invented  a  salt  which  he  thought  would  be 
a  good  manure.  He  sent  me  some,  and  I 
was  most  anxious  that  before  it  was  brought 
out  it  should  be  fairly  tested.  This  is  the 
result  upon  the  turnips,  and  after  a  top 
soluble  dressing,  1  cwt.  and  261bs.,  mixed 
with  eleven  bushels  of  skreened.  ashes,  pro¬ 
duced  17  tons  12  cwt.  at  a  cost  cf  £l  16s. 
4d.  Such  have  been  the  results  of  the  ex¬ 
periments  I  made  on  the  turnips.  I  may 
mention  that  they  were  tried  on  a  six- 
acre  piece  of  ground,  marked  out  into 


six  portions.  I  will  now  go  into  spring 
wheat,  so  that  next  year  we  shall  be  able  to 
tell  how  the  manures  carry  out  a  second 
crop.  There  are  many  manures  which 
stimulate  a  good  deal  at  first,  but  afterwards 
become  inefficient.  We  know  that  it  is  not 
the  case  with  dung  and  bones,  so  that  by 
them  we  can  test  these  other  manures.  So 
much  for  the  turnips.  We  will  next  go  to 
the  wheat  experiment ;  and  I  will  take  you 
to  a  field  which  underwent  two  processes. 
It  is  a  field  of  8  acres  and  a  half.  1  was 
very  anxious  to  give  to  Daniell’s  manure  a 
fair  trial,  because  of  my  knowledge  of  INI r. 
Wilkins,  and  also  that  so  much  had  been 
said  about  it.  Last  year  I  tried  it,  and  it 
was  a  perfect  failure ;  but  that  might  have 
been  from  particular  circumstances,  and  so  1 
was  willing  this  year  to  give  it  another  trial, 
putting  in  precisely  the  quantity  the  pa¬ 
tentee  recommended,  and  testing  it  against 
other  manure,  which  cost  me  at  Shirehamp- 
ton  the  same  price  as  Daniell’s  cost  me  at 
Bristol.  I  tested  it  against  Bristol  ashes. 
The  field  was  a  clover  ley,  and  in  this  place 
(four  acres)  forty  bushels  of  Daniell’s 
manure  was  laid  in  per  acre  before  plough¬ 
ing.  On  the  rest  of  the  field  thirteen  and  a 
half  tons  of  Bristol  ashes  were  put  on,  at  a 
cost  of  £1  10s.  per  acre.  On  reaping,  the 
produce  was  less  than  expected — Daniell’s 
manure  produced  23  bushels  6  pecks,  head  ; 
1  bushel,  11  pecks,  tail;  and  1  ton  straw; 
the  Bristol  ashes  gave  30  bushels  head ;  1 
bushel  2  peeks,  tail;  and' 1  ton  15  cwt. 
straw.'  Daniell’s  manure  has  therefore  been 
fairly  tested,  and  I  am  able  to  say,  that 
neither  as  regards  turnips  or  wheat  can  1 
recommend  it  to  the  practical  renting  farmer. 
Mr.  Miles  then  went  on  to  detail  another 
experiment  he  had  made  with  Stott’s  salts, 
upon  wheat,  at  the  rate  of  600  gallons  per 
acre,  1  pound  of  salt  being  dissolved  in  a 
gallon  of  water.  The  result  was  a  product 
of  35  bushels  2  pecks  head,  1  bushel  1  peck 
tail,  and  2  tons  5  cwt.  straw  ;  the  weight 
per  bushel  was  59$lbs.  I  would  now  direct 
your  attention  to  the  value  of  liquid  ma¬ 
nures,  which  too  mauy  farmers  suffer  to  turn 
into  thrir  roads  on  ponds.  In  liquid  ma¬ 
nures  was  to  be  found  the  essence  of  every¬ 
thing  that  was  good,  and  it  produced  a  most 
luxuriant  vegetation.  I  hold  in  my  hand  a 
statement  of  the  results  of  some  experiments 
made  by  Sir  C.  Lemon  in  Cornwall,  but  I 
think  Sir  Charles’  experiments  were  con¬ 
ducted  on  too  minute  a  scale  ;  never  less 
than  an  acre  should  be  •  experimented  on, 
otherwise  they  should  only  have  garden 
cultivation  :  the  experiment  was  made  with 
nitrate  of  soda,  sulphate  of  soda,  guano, 
sulphate  of  ammonia,  Stott’s  soluble  manure, 
and  wash  from  the  farm -yard,  which  latter 
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was  procured  almost  for  nothing,  as  the 
only  expense  attending  it  was  the  building  a 
tank  for  its  reception.  The  results  of  these 
trials  were,  that  on  nitrate  of  soda  there  was 
a  loss  per  acre  of  £3  4s,,  on  sulphate  of 
soda  15s.,  on  sulphate  of  ammonia  of  9s.  3d. 
There  was  a  gain  on  guano  of  £\ ,  on  Stott’s 
salt  of  16s.,  and  on  wash  from  the  farm¬ 
yard  of  £2  10s. 


EXPERIMENTS  ON  THE  FERTILI¬ 
ZATION  OF  LANDS  BY  AMMO- 
NIACAL  SALTS,  NITRATES  AND 
OTHER  COMPOUNDS  * 

BY  M.  F.  KUHLMANN. 

PIaving  been  for  some  years  engaged  in 
agricultural  experiments,  1  have  made  nu¬ 
merous  investigations  to  ascertain  to  what 
point  agriculture  may  find  in  the  amrno- 
niacal  products  useful  and  economical 
auxiliaries. 

My  experiments  of  1841  and  1842  had 
convinced  me  of  the  great  efficacy  of  these 
salts  for  accelerating  vegetation,  and  I  sup¬ 
posed  that  the  facts  observed  were  so  con¬ 
formable  to  the  opinions  of  chemists,  that 
their  publication  did  not  appear  to  me  to 
possess  sufficient  interest  for  science  ;  in 
fact,  they  did  but  confirm  the  application 
of  the  principles  laid  down  in  the  memoir  of 
MM.  Boussingault  and  Payen  (See  The 
Chemist,  Vol.  IV.  (1.  New  Series),  1843.) 
as  regards  manures,  and  supported  the 
opinion  concerning  the  influence  of  ammo- 
niacal  salts  spread  in  the  air,  according  to 
one  of  the  prepositions  enunciated  by  M. 
Boussingault,  at  the  end  of  his  memoir  on 
the  absorption  of  the  nitrogen  of  the  air  by 
plants  ( Annates  de  Chimie  et  de  Physique , 
t.  LXIX.  p.  353,  Anno  1838),  a  proposi¬ 
tion  which,  in  consequence  of  the  observa¬ 
tion  of  Professor  Liebig  concerning  the 
existence  of  ammonia,  or  of  ammoniacal 
salts  in  the  air,  could  not  leave  much  doubt 
in  the  minds  of  chemists. 

Such  was  my  position  in  the  question, 
when,  at  its  sitting  of  January  30,  1843, 
M.  Bouchardat  communicated  to  the  Academy 
of  Sciences  a  memoir  on  the  influence  of 
ammoniacal  compounds  on  vegetation,  in 
which  the  author  arrives  at  the  following 
conclusions  : — 

I.  The  following  solutions  of  ammoniacal 
salts — sesquicarbonate,  bicarbonate,  hydro¬ 
chlorate,  nitrate  and  sulphate  of  ammonia,  do 
not  furnish  to  vegetables  the  nitrogen  which 
they  assimilate. 

II.  When  these  solutions  containing  niVo 
are  absorbed  by  the  roots  of  plants,  they 
act  just  like  energetic  poisons. 


n 

These  conclusions,  so  little  in  accordance 
with  the  facts  which  were  produced  under 
my  eyes,  and  with  the  results  of  experiments 
twice  reproduced,  and  on  a  large  scale,  in¬ 
duced  me  to  repeat  my  experiments  in  1843  ; 
and  as  the  very  positive  conclusions  at  which 
M.  Bouchardat  had  arrived  might  have  the 
result  of  causing  the  abandonment  of  all 
experiments  on  the  action  of  ammoniacal 
salts  in  the  fertilization  of  lands,  I  decided 
on  presenting  to  the  Academy  a  summary 
of  my  new  observations,  which  only  confirm 
my  former  results,  and  which  appear  to  me 
of  a  nature  to  remove  all  uncertainty. 

It  appears  to  me  that  well  observed  facts 
cannot  be  too  carefully  collected,  when  it  is 
required  to  found  on  rational  bases  the 
practices  of  agriculture.  These  observations, 
requiring  whole  years,  cannot  be  so  easily 
multiplied  as  those  which  relate  to  other 
branches  of  human  knowledge.  My  experi¬ 
ments  have  not  been  limited  to  the  action 
of  ammoniacal  salts  ;  I  have  investigated  the 
action  of  nitrate  of  soda ;  I  have  compared 
the  results  obtained  by  these  various  salts, 
employed  as  manures,  with  the  action  of  a 
gelatinous  solution,  with  that  of  the  urine  of 
the  horse,  and  with  that  of  Flemish  manure. 

I  selected  for  my  experiments  a  vast  mea¬ 
dow,  the  whole  of  whose  surface  was  in  the 
same  conditions  of  exposure  and  fertility. 

By  taking  the  production  of  hay  as  an 
example,  I  thought  to  place  myself  in  con¬ 
ditions  in  which  the  cares  of  culture  could 
not  influence  the  results.  Each  experiment 
was  made  on  a  surface  of  three  ares,*  and 
from  distance  to  distance,  between  the  slips 
of  land  experimented  on,  a  slip  was  left 
without  manure,  in  order  to  allow  of  the  re¬ 
sults  produced  being  properly  appreciated. 
The  slips  were  separated  from  one  another 
by  trenches. 

All  the  manures  were  dissolved  or  suspended 
in  w;ater,  in  such  a  maimer  as  to  present  a 
volume  of  975  litres  or  325  hectolitres  per 
hectare, f  The  irrigation  was  performed  on 
the  28th  of  March,  1843,  in  very  dry 
weather  ;  on  the  30th,  a  heavy  rain  fell,  and 
the  weather  remained  wret  until  the  5th  of 
April,  so  that  the  manures  were  uniformly 
spread.  The  season  was  very  rainy ;  the 
crop  was  made  on  the  30th  of  June;  the 
whole  was  mowed  the  same  day,  and  the 
weather  w:as  favorable  to  desiccation ;  after 
some  day’s  exposure  to  a  very  hot  sun,  the 
hay  collected  on  each  slip  was  separately 
weighed  with  the  greatest  care.  I  present 
under  the  tabular  form  the  results  of  these 
different  experiments,  calculated  per  hectare 

*  Are— A  land  measure,  nearly  equal  to 
2  poles. 

f  Hectare— 100  ares. 


*  Comjjtcs  Rendus,  No.  XX.,  2e  Sem.  1843. 
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tried  according  to  their  present  price  in 
Flanders,  f  have  completed  the  fable  with 
ciphers  facilitating  the  appreciation  of  this 
utility  by  other  countries  : — 
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of  surface  and  as  the  question  comprehends 
the  utility  of  the  application  of  the  (products, 
(a)  The  ammoniacal  liquor  of  the  gas 
works  at  Lille,  which  was  used  in  this  ex¬ 
periment,  marked  four  degrees  of  the  are¬ 
ometer  ;  before  being  spread  on  the  land, 
the  ammonia  contained  in  this  liquid  was 
converted  into  hydrochlorate  by  the  mixture 
of  the  ammoniacal  liquid  with  twice  its  bulk 
of  acid  water,  arising  from  the  acidification  of 
bones  in  the  manufacture  of  gelatine.  This 
residue  had  not  hitherto  been  turned  to  ac¬ 
count  in  my  works. 

The  phosphate  of  lime  resulting  from  the 
decomposition  remained  mixed  with  the 
liquid  spread  on  the  land,  but  its  immediate 
influence  must  be  rather  considerable,  for 
an  experiment  made  in  the  same  circum¬ 
stances,  by  decomposing  the  same  quantity 
of  acid  solution  of  phosphate  of  lime,  by 
means  of  a  slight  excess  of  lime,  but  without 
the  addition  of  ammonia,  gave  no  appreci¬ 
able  result.  Without  denying  the  influence 
of  this  phosphate  as  a  manure  or  fertiliser, 

I  am  convinced  that  its  action  can  be  exerted 
only  very  slowly. 

(6)  Liquid  obtained  by  ebullition  in  water, 
to  which  I  submit  the  bones,  in  order  to 
extract  the  fat  from  them.  The  gelatinous 
water  which  remains  after  the  separation  of 
the  fat  from  the  bones,  contained  per  cent, 
of  impure  and  somewhat  altered  gelatine. 

(c)  The  Flemish  manure  employed  con¬ 
sisted  of  urine  and  pure  fecal  matters.  It 
was  less  aqueous  than  that  commonly  sold 
to  the  cultivator.  The  sale  of  this  produet 
being  a  servant’s  perquisite,  the  latter  takes 
care  to  add  to  it  all  the  house-slops  ;  conse¬ 
quently  very  considerable  differences  are  re¬ 
marked  in  the  fertilizing  action  of  this  ma¬ 
nure.* 


*  A  few  days  after  the  manures  were 
spread,  their  action  on  vegetation  might 
be  perceived :  the  manured  slips  of  land 
were  of  a  much  deeper  green. 

In  Nos.  1,  2,  3,  and  4,  they  arrived  at 
perfect  maturity  ;  in  the  following  numbers, 
and  especially  Nos.  G  and  8,  the  grass  was 
less  ripe,  but  it  was  advisable  to  mow  it,  be¬ 
cause  it  began  to  grow  weak  and  straggling, 
and  would  soon  have  rotted. 
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The  foregoing  table  permits  the  establishment  of  the  following  relations  : — 


Nitrogen 
per  1 00  of 
manure. 

' 

Supple¬ 
mentary 
quantity  of 
hay  ob¬ 
tained  from 
a  first  crop. 

Quantity  of 
hay  per  100 
of  nitrogen 
employed. 

Quantity  of  hay  con¬ 
taining  100  of  nitrogen 
according  to 

M.  Boussingault. 

*  | 

Muriate  of  ammonia  .... 

26*439 

645 

24-395 

10-000 

Sulphate  of  ammonia. .  . . 

21-375 

463 

21-660 

yt 

Nitrate  of  soda  ........ 

16-577 

647 

40-056 

7 1 

Gelatine  dried  accord- 1 
ing  to  experiment  G.  J 

16-980 

414 

24-355 

The  experiments  detailed  in  the  two 
foregoing  tables  give  rise  to  the  following 
deductions  : — 

THEORETICAL  POINT  OF  VIEW. 

1.  The  ammoniacal  salts  directly  employed 
as  manures  act  like  the  ordinary  nitrogenous 
manures  ;  the  quantity  of  products  gathered 
is  in  direct  ratio  with  the  quantity  of  nitro¬ 
gen  which  the  different  salts  contain. 

2.  Nitrate  of  soda  employed  as  manure 
gives  analogous  results  ;  the  nitrogen  of  the 
nitrate  of  soda  seems  even  more  easily  as¬ 
similated  than  that  of  the  ammoniacal  salts, 
unless  the  soda  of  the  nitrate  be  regarded  as 
having  assisted  in  the  development  of  vege¬ 
tation.* 

3.  The  importance  of  the  crop  was,  in  my 
experiments,  in  direct  ratio  with  the  quanti¬ 
ties  of  nitrate  of  soda  employed. 

4.  The  gelatinous  solution  employed  as 
manure  had  an  energy  of  action  which,  com¬ 
pared  with  that  of  the  muriate  of  ammonia, 
is  in  proportion  to  the  quantities  of  nitrogen 
which  the  two  bodies  contain. 

5.  Professor  Liebig,  in  his  Agricultural 
Chemistry,  setting  out  with  the  supposition 
that  1  kilogramme  of  rain-water  contains 
only  of  a  decigramme  of  ammonia,  proves 
that  an  acre  of  land  (2,500  square  me¬ 
tres)  annually  receives  more  than  40  kilo¬ 
grammes  of  ammonia,  and,  consequently, 
33  kil.  8  of  pure  nitrogen,  a  greater  quantity 
than  is  necessary  for  forming  1,325  kilogr. 


*  An  experiment  made,  in  the  same  cir¬ 
cumstances,  with  quantities  of  dry  sul¬ 
phate  of  soda  equal  to  those  of  ni¬ 
trate  of  soda,  gave  no  result ;  the  vege¬ 
tation  was  not  more  active  than  without  the 
employment  of  this  salt.  But  it  is  possible 
that  the  soda  arising  from  the  decomposition 
of  nitrate  of  soda,  and  capable  of  forming 
organic  salts  of  soda,  may  act  differently 
from  soda  engaged  in  so  stable  a  combination 
as  sulphate  of  soda. 


of  corn,  1,400  kilogr.  of  hay,  and  10,000 
kilogr.  of  beet-root. 

It  can  only  be  concluded  from  this  argu¬ 
ment,  that  in  all  circumstances  atmospheric 
air  furnishes  to  plants  the  quantity  of  nitro¬ 
gen  necessary  for  their  development. 

My  experiments  demonstrate  that  if  this 
quantity  of  nitrogen  exists  effectively  in  rain¬ 
water,  in  a  state  in  which  it  is  assimilable  by 
plants,  a  supplementary  quantity  should  be 
furnished  by  nitrogenous  manures  in  order 
to  cause  vigorous  vegetation. 

They  demonstrate  also  that  this  nitro¬ 
genous  manure  interferes  not  only  in  fur¬ 
nishing  its  nitrogen  to  the  plant,  hut  also 
in  giving  to  the  plant  the  assimilating 
force  necessary  for  acquiring  a  greater  quan¬ 
tity  of  nitrogen  from  the  atmosphere.*  They 
show  that  the  assimilating  force  of  plants 
increases  with  the  quantity  of  nitrogen  fur¬ 
nished  to  them,  and  this  opinion  I  consider 
to  apply  not  only  to  the  assimilation  of 
nitrogen,  but  also,  and  in  the  same  degree, 
to  the  assimilation  of  the  alkaline  salts,  of 
the  phosphates,  finally,  of  all  the  mineral 
substances  which  are  indispensable  to  good 
vegetation,  and  especially  to  fructification. 

There  exists,  therefore,  a  connection  be¬ 
tween  the  two  agents  which,  taken  sepa¬ 
rately,  can  give  only  incomplete  results. 

But  there  is  another  point  of  view  in 
which  it  is  advisable  to  regard  the  interven¬ 
tion  of  ammoniacal  salts,  and  which,  it 
appears  to  me,  has  not  hitherto  fixed  the 
attention  of  chemists. 

(To  he  concluded  in  our  next.) 

*  For  100  parts  of  nitrogen  furnished  by 
the  manure,  and  representing,  according  to 
an  analysis  of  M.  Boussingault,  11,000 
kilogr.  of  hay,  there  was  produced  in  my 
experiments  21,  24,  and  even  40,000  kilogr. 
of  hay :  there  was  therefore  furnished  to  it 
by  the  atmosphere,  doubtless  in  the  state 
of  ammonia,  a  more  considerable  quantity 
of  nitrogen  than  that  furnished  by  the 
manure. 


CHEMICAL  MANUFACTURES  AND 
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ON  SOME  EXPERIMENTS  RELATIVE 
TO  THE  EMPLOYMENT  OF  LI¬ 
QUID  MANURE  AND  AMMONT- 
ACAL  SALTS,  FOR  FERTILISING 
VARIOUS  CULTURES.* 

BY  M.  SCHATTEUMANN. 

I  have  limited  my  experiments  of  this  year, 
1st,  to  ascertaining  the  power  of  solutions  of 
ammoniacal  salts  ;  2nd,  to  finding  the  quan¬ 
tity  of  these  solutions  proper  for  fertilising 
various  cultures. 

These  experiments,  made  during  the 
months  of  April  and  May,  1843,  produced 
very  remarkable  results. 

I  prepared  solutions — 1st  of  sulphate  of 
ammonia;  2nd,  of  muriate  of  ammonia  ;  3rd, 
of  phosphate  of  ammonia,  of  l  and  2  degrees 
of  strength,  according  to  BaurmVs  areometer. 
These  solutions,  poured  on  meadows,  and 
fields  of  wheat,  barley  and  oats,  in  the  ratio 
of  2,  4  and  6  litres  (quarts)  per  square 
metre,  produced  in  fifteen  days,  and  even 
earlier,  a  vegetation  so  much  the  more  active 
as  the  solution  poured  on  was  stronger  or  in 
greater  quantity.  After  several  experiments, 

1  thought  I  might  rest  satisfied  with  the  so¬ 
lution  of  1  degree,  and  with  the  quantity  of 

2  litres  per  square  metre,  as  being 
sufficient  for  fertilising  fields  and  meadows, 
and  for  giving  a  vigorous  vegetation  of  a  deep 
green. 

Sulphate  and  phosphate  of  ammonia  pro¬ 
duced  nearly  the  same  effect ;  but  the  action 
of  muriate  of  ammonia  appeared  to  me  to  be 
more  powerful. 

I  employed  simultaneously  the  waters  of  a 
cesspool  at  1  degree,  saturated  with 
sulphate  of  iron  or  sulphuric  acid,  and  I 
obtained  from  it  effects  analogous  to  those  of 
solutions  of 'other  ammoniacal  salts. 

The  waters  of  the  dung  trenches,  saturated 
at  i  degree,  produced  little  action,  and  it  is 
necessary  to  employ  them  at  2  degrees  of 
strength,  because  they  contain  less  of  ammo¬ 
niacal  salts  and  matters  in  solution,  which 
prevent  the  exact  indication,  by  the  are¬ 
ometer,  of  the  quantity  of  salts  which  they 
contain.  I  watered  cabbages,  spinach,  salads 
and  other  pot-herbs,  with  solutions  of  other 
ammoniacal  salts,  and  water  of  cess¬ 
pools  of  1  degree,  and  they  throve  per¬ 
fectly,  by  adding  them  to  the  plants  when  in 
full  vegetation,  but  these  newly  pricked 
plants,  watered  in  the  same  manner,  visibly 
decayed.  I  concluded  from  this  that  it  is 
necessary  to  apply  the  solution^  of  ammonia¬ 
cal  salts  to  the  plants  when  they  are  in  full 
vegetation,  especially  as  we  should  be  liable 


to  lose  a  great  portion  of  them  by  rain  and 
bv  the  decomposition  which  might  take  place 
by  the  action  of  the  earths  or  by  other  causes, 
if  [they  were  spread  during  the  dead  season. 
Besides  the  spring  is  a  very  favorable  period 
for  the  employment  of  these  liquid  manures, 
because  the  fields  and  meadows  are  easily 
accessible,  and  because  the  labors  of  culti¬ 
vation  are  terminated. 

1  have  frequently  repeated  the  employ¬ 
ment  of  ammoniacal  solutions,  even  in  large 
doses,  on  luzerne  and  clover,  without  having 
been  able  to  produce  the  least  appreciable 
effect.  This  is  a  radical  exception,  but  the 
only  one  which  I  have  met  with  in  my  ex¬ 
periments. 

The  employment  of  solutions  of  ammonia¬ 
cal  salts  on  meadows  gave  advantageous  pro¬ 
ducts.  I  gathered,  on  the  high  and  dry  part 
of  a  meadow,  of  a  light  earth,  composed  of 
sand  mixed  with  a  little  clay,  watered  on  the 
1 2th  May  with  2  litres  (quarts)  of  sulphate 
of  ammonia,  of  1  degree,  per  square  metre, 
89  kilogrammes  of  hay  per  are ,  whilst  at  the 
side,  the  are  gave  only  51  kilogrammes.  A 
small  piece  of  turf  of  six  square  metres,  in 
my  garden,  watered  with  12  litres  of  satu¬ 
rated  water  of  cesspools,  gave  6  kilo- 
granimes  of  hay,  or  100  kilogrammes  per 
are ;  a  similar  place,  by  the  side  of  the 
other,  not  watered  with  the  solution,  produced 
only  2\,  or  41*6  kilogrammes  per  are.  40 
ares  of  a  high  meadow,  argilo-caleareous  soil, 
watered  on  the  28th  of  last  July,  with  2 
litres  per  square  metref  with  the  water  of 
duDghills,  gave,  at  the  end  of  August,  1810 
kilogrammes  of  after-grass,  that  is  to  say  45 
kilogrammes  per  are ;  the  same  meadow, 
not  watered,  gave  only  22  kilogrammes  per 
are.  Two  litres  of  a  solution  of  ammoniacal 
salts  of  1  degree,  or  water  of  dnnghills  of  2 
degrees,  per  square  metre,  appear  to  me  to 
be  suitable  doses  for  meadows,  and  I  will 
apply  them  on  the  large  scale  uext  year.  I 
think  that  it  is  best  to  use  this  solution  on 
meadows  as  soon  as  the  vegetation  becomes 
active,  although  the  use  which  I  made  of  it 
in  the  beginning  of  May  succeeded  very  well ; 
but  this  year  was  very  rainy,  and,  moreover, 
there  is  no  reason  why  this  manure  should 
not  be  applied  as  soon  as  vegetation  is  de¬ 
veloped. 

The  ammoniacal  salts  appear  to  exert  on 
wheat  a  more  perceptible  influence  than  on 
grasses,  for  eight  days  after  their  employ¬ 
ment,  this  plant  acquires  a  very  deep  green 
tint,  a  certain  sign  of  great  vigor  of  vege¬ 
tation.  I  should  think  that  the  proportion 
of  2  litres  at  1  degree  per  square  metre  is 
too  great,  since  it  caused  too  vigorous  a  vege¬ 
tation,  which  produced  less  grain  and  more 
straw  than  the  parts  not  watered,  for  it  is 
generally  known  that  a  field  which  has  been 
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too  much  manured  produces  more  straw  and 
less  wheat  than  one  which  lias  been  properly- 
manured. 

My  experiments  on  a  field  of  wheat  in  good 

One  are  watered  with  two  litres  of  muriate 
of  ammonia,  of  one  degree,  per  square 

metre  gave . 

Four  ares  watered  with  four  and  six  litres 
of  a  solution  of  the  same  salt,  of  one 
degree,  and  with  two  and  four  litres  of 
two  degrees,  per  square  metre,  gave  on 

the  average,  per  are . 

One«rewatered  with  two  litres  of  phosphate 
of  ammonia,  of  one  degree,  per  square 

metre,  gave  . . * . 

Four  ares  watered  with  two  litres  of  phos¬ 
phate  of  ammonia  of  one  degree,  and 
two  and  four  litres  of  two  degrees,  per 
square  metre,  gave,  on  the  average,  per 

are . 

One  are,  watered  with  two  litres  of  sul¬ 
phate  of  ammonia,  of  one  degree,  per 

square  metre,  gave . . 

Four  ares,  watered  with  four  and  six  litres 
of  sulphate  of  ammonia  of  one  degree, 
and  two  and  four  litres  of  two  degrees, 
per  square  metre,  gave,  on  the  average, 

per  are  .  . . 

One  are,  not  manured,  gave . . 

The  vegetation  of  the  parts  watered  with 
too  strong  solutions,  or  with  too  great  a 
quantity,  was  so  powerful  that  the  wheat  laid 
down  before  pushing  forth  stems. 

These  result  indicate  that  wheat  watered 
with  solutions  of  ammoniacal  salts  of  two  . 
degrees,  or  of  one  degree  in  too  large  quan¬ 
tity,  furnished  the  smallest  product  in  grain 
and  straw,  and  that  the  parts  watered  with 
only  two  litres  of  one  degree  also  gave  too 
strong  a  vegetation,  which,  in  fact,  produced 
more  straw7,  but  less  grain,  than  the  un¬ 
watered  part  of  the  same  field.  It  must 
naturally  be  concluded  from  this,  that  a 
smaller  portion  of  ammoniacal  salts  would 
furnish  more  advantageous  products.  I  will 
continue  my  experiments  on  a  larger  scale 
next  year,  and  I  shall  not  fear  to  apply  one 
litre  of  solution  of  ammoniacal  salts  to  my 
fields  of  wheat,  and  even  one  and  a  half  to 
two  litres  to  poor  lands,  especially  in  a  dry 
year,  for  the  frequent  rains  of  this  year  have 
given  extraordinary  force  to  vegetation. 

The  vegetation  of  barley  and  oats,  planted 
in  a  good  soil,  which  I  watered  with  ammo- 
niacal  salts,  w7as  so  active,  that,  not  being 
able  to  hope  that  they  would  arrive  at  ma¬ 
turity,  I  cut  them  while  green  ;  but  the  ac¬ 
tion  exerted  on  them  by  ammoniacal  salts  is 
certain. 

Two  kilogrammes  of  crystallized  sulphate 
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condition,  in  a  soil  of  lias,  composed  of  clay 
and  calcareous  substances,  gave  the  folio w- 


ing  results 

of  wheat, 
kil. 

of  straw, 
kil. 

Total 

kil. 

28'1 

79-4 

107-5 

21*7 

78*3 

100 

27*4 

77-6 

105 

24’4 

83*1 

07-5 

29*0 

76-0 

105 

% 

22-3 

29.2 

80-2 

70-8 

102‘5 

100 

and  muriate  of  ammonia  are  sufficient  for 
saturating  100  litres  of  water;  the  hecto¬ 
litre  would  therefore  cost  1  franc  and  20 
centimes,  at  the  commercial  price  of  60 
centimes  the  killogramme  of  these  salts.  By 

j  employing  two  litres  of  this  solution  per 
j  square  metre,  it  would  require  200  hecto¬ 
litres  to  fertilise  one  hectare  of  land,  which 
would  cost  240  francs.  It  would  be  only 
half,  namely  120  francs,  for  a. hectare  of 
wheat,  if,  as  is  probable,  one  litre  per  square 
metre  is  sufficient. 

The  ammoniacal  salts  being  very  soluble, 
they  may  be  dissolved,  without  beat,  on  the 
spot  where  they  are  to  be  used,  if  there  be 
water  at  hand. 

Urine,  the  waters  of  dunghills,  and  gas- 
liquor,  saturated  with  sulphuric  acid,  or  with 
sulphate  of  iron,  or  with  hydrochloric  acid, 
furnish  very  cheap  ammonical  liquors,  which 
may  be  used  with  much  advantage,  and,  at 
present,  they  are  in.a  great  measure  wasted.* 

*  In  saturating  the  ammonia  of  the 
dung  trenches  or  cesspools,  after  having 
allowed  them  to  ferment  for  two  months, 
with  sulphate  of  iron  or  an  acid,  it  is  im¬ 
portant  that  the  alkaline  principle  remain 
predominant,  in  order  not  to  damage  the 
plants.  It  is  easy  to  ascertain  the  satura¬ 
tion  by  means  of  test  paper.  In  order  to 
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The  liquid  manure  presents  the  advantage 
of  enabling  us  to  regulate  its  strength  and 
employment  as  to  proper  quantity  and  pro¬ 
per  time  for  fertilising  the  culture  of  a  single 
year.  We  are  thus  able  to  distribute  it 
equally,  and  are  not  exposed  to  the  losses 
which  result  from  the  employment  of  ma¬ 
nure  for  several  years,  according  to  their 
present  practice. 

400  kilogrammes  of  sulphate  or  muriate 
of  ammonia  are  sufficient  for  manuring  1 
hectare  of  meadow  land.  These  salts  may 
be  conveyed  to  the  most  distant  places  where 
dung  is  deficient,  without  sensibly  increasing 
the  expense. 


The  manures  considerably  augmenting  the 
crops,  it  is  always  useful  to  buy  them  when 
1  they  can  he  procured  at  a  price  inferior  to 
the  value  of  the  extra  products  which  they 
procure.  There  is  reason  to  hope  that  the 
arnmoniacal  salts  will  be  able,  to  a  great  ex¬ 
tent,  to  supply  the  insufficiency  of  manures, 
and  to  increase  the  products  of  agriculture. 

I  have  sent  to  M.  Boussingault  samples  of 
hay  and  wheat  manured  with  arnmoniacal 
salts,  as  he  wishes  to  analyse  them.  This 
work  will  be  of  great  utility,  and  will  throw 
new  light  upon  a  subject  so  highly  interest¬ 
ing  to  agriculture. 


III.  PHARMACY,  MATERIA  MEDICA,  THERAPEUTICS,  &c. 


MEETING  OF  THE  PHARMACEUTI¬ 
CAL  SOCIETY. 

At  the  meeting  of  the  Pharmaceutical  So¬ 
ciety,  held  at  No.  17,  Bloomsbury-square, 
on  Wednesday  evening,  January  10,  a  paper 
was  read,  whose  object  appeared  to  be  the 
defence  of  the  chemist  and  druggist  against 
certain  attacks  which  have  emanated  from 
the  pen  of  Mr.  Phillips,  and  which  have 
been  published  in  the  Pharmaceutical 
Journal. 

After  the  paper  had  been  read,  it  was  an¬ 
nounced  by  Mr.  Payne,  the  chairman  of  the 
meeting,  that  the  council  would  feel  it  ne¬ 
cessary  to  suppress  certain  portions  of  the 
communication,  previous  to  its  insertion  in 
the  journal  of  the  society.  Having  been 
present  when  the  paper  was  read,  and  feel- 


recognise  the  excess  of  sulphate  of  iron,  it  i§ 
sufficient  to  take  one  drop  of  the  saturated 
liquor,  and  to  add  to  it  a  small  quantity  of 
a  weak  solution  of  prussiate  of  potash  ;  this 
excess  is  immediately  rendered  evident  by 
the  formation  of  Prussian  blue. 

A  watering  tube  of  1m.  GG  in  length,  and 
and  0m.  08  in  diameter,  of  zinc  plate  per¬ 
forated  with  holes  of  ()m.  002,  with  spaces 
of  0m.  02,  spreads  very  equally  2  litres  per 
square  metre,  when  the  barrel  is  drawn  by  a 
horse.  In  employing  lesS  than  2  litres  per 
square  metre,  it  is  convenient  to  dilute  the 
liquid  manure  with  water,  this  quantity 
being  necessary  for  spreading  it  uniformly. 
When  the  waters  of  dung  trenches  or  cess¬ 
pools  are  too  thick  to  pass  through  the 
watering-pipe,  they  are  filtered  by  a  tub,  in 
which  is  put  40  centimetres  of  straw  between 
two  false  bottoms. 


ing  that  the  value  of  the  communication 
would  be  lost  to  those  whom  it  professed  to 
defend,  if  the  editor,  under  the  cloak  of 
the  council  of  the  society,  should  divest  it  of 
its  point  and  spirit,  we  have  been  at  some 
pains  to  obtain  a  copy  of  the  same,  which 
we  herewith  submit  to  our  readers,  amongst 
whotn  number  many  who  have  been  the 
objects  of  Mr.  Phillips's  rancorous  at¬ 
tacks  ;  and  we  leave  them  to  form  a  just  es¬ 
timate  of  the  compact  between  that  gentle¬ 
man  and  the  Pharmaceutical  Society,  when 
the  latter  body  dares  not  publish  in  its  trans¬ 
actions,  although  it  was  published  by  the 
mouth  of  the  reader  to  the  societv,  a 
justly  deserved  criticism,  perfectly  fair,  ami 
in  the  most  gentlemanly  tone,  for  the  simple 
reason,  we  opine,  that  it  contains  an  apology 
for  the  members,  and  challenges  the  ac¬ 
curacy  of  an  individual  contributor. 

The  next  article  is  the  one  to  which  we 
allude. 


ILLUSTRATIONS  OF  OUR  PIIARMA- 
COPCEIA. 

BY  G.  M.  MOWBRAY,  FELLOW  OF  THE 
MEDICO-BOTANICAL  SOCIETY,  ETC. 

Tiie  pharmaceutical  chemist  who  conscien¬ 
tiously  desires  to  obey  the  authors  of  the 
Pharmacopoeia,  and  yet  to  perserve  a  uni¬ 
formity  ot  composition  in  his  preparations, 
has  no  easy  task  before  him.  The  directions 
are  concise,  and  seem  simple  enough,  but  in 
reality  Ihey  are  not  so  :  , 

“  Fronte  exile  negotium 
Et  dignum  pueris  pules  ; 

Aggressr.s  labor  ai  duus, 

Nec  tractabile  pondus  est !" 
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The  vagueness  of  some  of  the  directions 
might  almost  make  one  suspect  that  the 
chemical  reviser  of  the  last  London  Pharma¬ 
copoeia  did  not  always  fully  understand  the 
formulae  which  he  sanctioned  ! 

Before  adducing  examples  of  the  uncer¬ 
tainty  and  vagueness  which  I  reprehend,  I 
will  remind  the  reader  that  the  necessity  for 
accuracy  has  since  been  insisted  upon  by  the 
College  translator,  in  his  “  Illustrations  of 
Pharmacy,”  published  in  the  Pharmaceuti¬ 
cal  Journal ;  and  it  is,  therefore,  the  more 
essential  that  the  directions  of  the  Pharma¬ 
copoeia  should  be  corrected  when  wrong,  and 
cleared  up  when  obscure.  We  must  con¬ 
sider,  too,  that  little  people  are  often  blamed 
for  the  mistakes  of  their  betters  : 

“  Q,uie quid  deli  rant  reges,  plectuntur  Achivi.” 

The  chemical  critic  hastily  supposes,  that 
if  preparations  of  the  same  name,  obtained 
from  different  shops,  should  differ  in  com¬ 
position,  the  druggist  must  necessarily  be 
in  fault ;  whereas  it  sometimes  happens  that 
the  blame  should  be  fixed  higher  up  :  the 
streams  are  not  pure,  because  the  fountain  is 
turbid ;  in  other  words,  the  practical 
chemist  may  be  censured,  when  the  fault 
is  in  the  formula  which  he  is  enjoined  to 
follow. 

Without  farther  preface,  I  will  now  state  a 
few  objections  to  some  of  the  formulae  for 
the  preparations  of  iron  : 

The  second  paper  was  entitled— Illus¬ 
trations  of  our  Pharmacopoeia,”  by  G.  M. 
Mowbray,  Fellow  of  the  Royal  Medico-Bo¬ 
tanical  Society,  &c. 

I.  FERRI  SESaUIOXIBUM. 

We  are  informed  that  the  powder  prepared 
by  the  College  formula  sometimes  contains  a 
small  quantity  of  carbonic  acid.  This  is 
really  the  case,  and  the  formula  is,  therefore, 
inadmissible,  as  will  be  seen  in  treating  of 
the  tinctura  ferri  sesquichloridi.  Moreover, 
the  method  is  never  followed  by  the  manu¬ 
facturing  chemist,  unless  he  wishes  to  make 
the  ferri  carhonas  saccharatum  of  the  Edin¬ 
burgh  Pharmacopoeia. 

When  it  is  desirable  to  avoid  the  expense 
of  procuring  the  hydrated  sesquioxide,  I 
would  suggest  a  formula  introduced,  I  be¬ 
lieve,  by  Faraday,  which  formula  yields  a 
very  beautiful  per  or  sesquioxide,  and  has 
been  since  recommended  by  Berzelius. 

Take  of  sulphate  of  iron,  one  part ;  chloride 
of  sodium,  three  parts  :  mix  intimately, 
calcine  at  a  red  heat,  and  dissolve  out  the 
saline  mass.  The  sesquioxide  remains  as  an 
impalpable  powder,  of  a  deep  chocolate-red 
color.  The  objection  to  the  London  process 
is,  that  the  product  varies  in  composition. 
Sometimes,  especially  if  not  very  carefully 


and  rapidly  prepared,  it  contains  carbonate 
of  protoxide  of  iron  ;  but  if  more  time  be 
occupied  in  drying  it  at  a  low  temperature, 
we  then  have  a  carbonate  of  peroxide  with 
an  excess  of  base. 

When  the  former  of  these  varying  com¬ 
pounds  is  used  to  prepare  the  tincture  of 
sesquichloride  of  iron,  a  mixture  of  proto - 
chloride  and  sesquichloride  of  iron  is  first 
obtained.  By  exposure  to  the  atmosphere, 
the  protochloride  is  converted  into  per-  or 
sesquichloride  of  iron,  whilst  basic  oxichlo- 
ride  or  a  subsesquichloride  of  iron  is  preci¬ 
pitated. 

In  Mr.  Phillips’s  translation  of  the  London 
Pharmacopoeia,  the  following  passage 
occurs  : — 

1 ‘  This  tincture  is  of  a  reddish-brown 
color,  and  though  it  is  essentially  composed 
of  sesquichloride  of  iron,  it  contains  some 
hydrochloric  acid,  without  which  deposit  is 
apt  to  be  formed  in  it.” 

Now,  if  Mr.  Phillips  had  prepared  a 
tinctura  ferri  sesquichloridi  either  with  a 
pure  sesquichloride,  or  even  with  the  moist 
hydrated  sesquioxide  of  iron,  he  would  have 
doubted  the  propriety  of  giving  the  formula 
for  ferri  sesquioxidum  which  now  stains 
the  pages  of  the  London  Pharmacopeia ;  for 
he  must  have  observed,  that  if  either  of  these 
be  used,  it  is  not  necessary  to  have  free  hy  - 
drochloric  acid  in  order  to  prevent  a  deposit. 
Lamenting  such  decomposition,  why  not 
remedy  it  ?  It  was  merely  requisite  to  direct 
the  tincture  to  be  made  with  the  dry  per- 
chloride  procured  by  sublimation-— a  method 
which  I  strongly  recommend  ;  and  I  have 
devised  a  formula,  wherein  the  play  of  affini- 
nities  is  somewhat  complex,  yet  interesting  ; 
whilst  the  process  is  sufficiently  facile  to  be 
accomplished  without  much  skill  on  the  part 
of  the  operator.  Take  of  iron  filings,  ^ij.  ; 
hydrochloric  acid  (sp.  gr.  L160),  by  troy 
weight,  5V.  5vfi • :  digest  in  a  Florence 
flask,  assisting  the  complete  saturation  of 
the  acid  at  the  end  of  the  process  by  a  gentle 
heat.*  When  all  action  has  ceased,  filter 
the  liquid,  and  evaporate  to  four  fluid  ounces. 
Next  weigh  out  pure  sulphate  of  iron  (cry¬ 
stals  powdered),  250  grs. ;  hydrochloric  acid 
(sp.  gr.  1-16),  by  troy  weight,  jgiij.  3ij.  ; 
powdered  chlorate  of  potassa,  246  grs.  :  dis¬ 
solve  the  sulphate  of  iron  in  the  muriatic 
acid  ;  mix  the  two  solutions  ;  then  add  the 


*  A  bent  tube  should  issue  from  the 
mouth  of  the  flask,  and  be  made  to  dip 
under  a  small  quantity  of  water,  to  prevent 
loss  of  acid.  This  acidified  water  is  then 
returned  on  the  filings  with  a  view  to  obtain 
the  full  effect  of  the  acid. 
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chlorate  of  potassa :  from  the  blood -red 
solution  thus  obtained,  precipitate  the  (two 
equivalents)  sulphate  of  potassa  by  the  addi¬ 
tion  of  sixteen  fluid  ounces  of  rectified  spirit 
of  wine:  filter,  and  wash  the  precipitated 
sulphate  of  potassa  with  sufficient  spirit  to 
make  up  twenty  -six  fluid  ounces  of  tincture. 
One  fluid  ounce  contains  G4*4  grains  of 
sesquichloride  of  iron,  equivalent  to  thirty 
grains  of  sesquioxide,  or  20 ’8  grains  of  me¬ 
tallic  iron. 

II.  FERRI  POTASSIO-TARTRAS. 

The  formula  for  this  preparation  is  vague 
and  inaccurate.  It  is  as  follows  : — Take  of 
sesquioxide  of  iron,  three  ounces ;  hydro¬ 
chloric  acid,  half  a  pint;  solution  of  potassa, 
four  pints  and  a  half ;  or  as  much  as  may  be 
sufficient;  bitartrate  of  potassa, eleven  ounces 


and  a  half ;  solution  of  sesqui-carbonate  of 
ammonia,  a  pint ;  or  as  much  as  may  he 
sufficient;  distilled  water,  three  gallons.  The 
first  directions  are  intended  to  procure  the 
hydrated  sesquioxide  of  iron,  which  is 
to  be  dissolved  in  a  solution  of  bitartrate  of 
potassa.  Then  follows  this  passage  : — 

“  If  the  liquor  should  be  acid,  when  tried 
by  litmus,  drop  into  it  the  solution  of  ses- 
quicarbonate  of  ammonia,  until  it  is  satu¬ 
rated.” 

The  translator  observes,  in  his  remarks, 
that  he  “  found  it  to  consist  of  very  nearly 
one  equivalent  of  tartrate  of  potassa,  and  one 
equivalent  of  tartrate  of  sesquioxide  of  iron.” 
“This,”  he  continues,  “  would  give  ^rather 
more  than  18  per  cent,  of  sesquioxide,  which 
agrees  very  nearly  with  my  direct  experi¬ 
ment.” 


FIRST  PROCESS. 


18  eq.  Hydrochloric  acid 
18  eq.  Iron 


18  eq.  Hydrogen — 18  eq.  Hydrogen  gas. 

18  eq.  Chlorine  *1  ,Q  „  .  , .  . .  .  . 

18  eq.  Iron  f  18  e^*  Protochlonde  of  iron 


SECOND  PROCESS. 


18  eq.  Protochloride  of  iron 


18  eq.  Hydrochloric  acid  .  . . 


2  eq.  Chlorate  of  potassa... 
2  Sulphate  of  iron . . 
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18  eq.  Chlorine 
1 8  eq.  Iron... . 


10  eq.  Chlorine.'. 
10  eq.  Hydrogen 
10  eq.  Oxygen 
2  eq.  Chlorine. 
2  eq.  Potassa 
2  eq.  Sulphuric 
2  eq.  Iron . 


j- 10  eq.  water 
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All  this  “  very  nearly,”  and  “  about,”  is 
unworthy  of  Mr.  Phillips.  Either  he  has 
permitted  one  of  his  pupils  to  mislead  him 
in  this  preparation,  or  he  has  misunderstood 
the  language  of  Soubeiran,  from  whom  me 
formula  is  said  to  have  been  taken,  with  al¬ 
terations. 

In  the  London  Pharmacopoeia,  we  are  told 
to  boil  the  sesquioxide  of  iron  in  the  solu¬ 
tion  of  bitartrate  of  potassa,  while  Soubeiran 
insists  upon  digestion ;  for  he  observes, 
“  prolonged  ebullition  of  the  salt  in  water, 
above  all  in  the  presence  of  an  excess  of 
cream  of  tartar,  causes  decomposition  and 
deposit  of  tartrate  of  protoxide  of  iron.”  I 
have  myself  suffered  by  attending  to  the  di¬ 
rections  of  the  Pharmacopoeia;  for  on  one  oc¬ 
casion  I  found  the  iron  reduced  from  the 
state  of  peroxide  to  that  of  I  he  green  mag¬ 
netic  oxide,  whilst  operating  in  a  stone  vessel 
containing  about  eighteen  gallons  of  the 
solution.  The  phrase,  “if  the  ‘solution  be 
acid  to  litmus  paper,”  sounds  not  a  little 
strange  to  our  ears.  I  would  ask  Mr.  Phil¬ 
lips,  “  Can  a  persalt  of  iron  be  other  than 


acid  to  litmus  paper  ?”  And  in  order  that 
those  who  peruse  this  paper  may  form  their 
own  judgment  on  these  alterations,  I  sub¬ 
join  a  translation  of  Soubeiran’s  formula. 

“  Take  of  powdered  cream  of  tartar,  one 
part ;  distilled  water,  six  parts  ;  moist  hy¬ 
drated  peroxide  of  iron,  q.  s.  Digest  the 
whole  in  a  porcelain  or  glass  vessel,  at  a  tem¬ 
perature  varying  from  120°  to  140°  F., 
until  the  liquid  refuse  to  dissolve  more 
of  the  hydrate :  filter,  and  evaporate  at 
a  gentle  heat ;  when  the  liquid  becomes 
somewhat  concentrated,  spread  on  plates,  and 
dry  in  the  drying-room.”  \\  hat  improve¬ 
ments  can  be  required  in  this  process  ?  It 
is  simple  and  concise,  and  affords  a  uniform 
product.  The  author  has  evidently  consi  - 
dered  his  subject  thoroughly,  and  practised 
what  he  orders.  His  experiments  have  been 
direct ;  not  so  those  of  Mr.  Phillips,  who, 
although  he  has  ordered  four  ounces  of 
sesquicarbonate  of  potassa,  “  i/’the  solution 
be  acid  to  litmus  paper,”  yet  in  his  analysis 
he  cannot  detect  the  least  trace  of  the  alkali  ? 
M  hat  is  stranger  still,  he  arrives  at  figures 
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giving  5  per  cent,  more  sesquioxide  of  iron 
than  Soubeiran,  although  our  French  fellow- 
laborer  makes  no  mention  whatever  of 
ammonia  !  Is  it  to  be  wondered  at,  then, 
that  the  chemist  should  he  perplexed,  the 
physician  annoyed,  and  sometimes  even  the 
patient  alarmed,  when  the  ferri  potassio- 
tartras  may  sometimes  contain  ammonia, 
and  at  other  times  none — when  the  tinctura 
ferri  sesquichloridi  may  contain  an  excess 
of  acid  to-uay,  and  become  sua  sponte  duly 
neutralized  to-morrow  ? — when  the  sesqui¬ 
oxide  of  iron  may  contain  carbonate  of 
protoxide  of  iron  in  Bond  Street,  and  basic 
carbonate  of  peroxide  in  Piccadilly  ?  I 
hope  that  the  frankness  of  my  tone  will  not 
give  offence  ;  my  object  being  not  to  diminish 
the  well-earned  reputation  of  a  distinguished 
chemist,  but  to  improve  the  practice  of 
pharmaceutical  chemistry. 


ON  INDIGENOUS  OPIUM  * 

EXTRACT  FROM  A  REPORT  OF  MM.  DE 
MIRBEL,  ROUSSINGAULT  AND  PATEN, 
AND  PROCESS  OF  TESTTNG  FOUNDED  ON 
THE  COMPARATIVE  DETERMINATION  OF 
THE  PROPORTIONS  OF  MORPHIA. 

I  will  here  sum  up  in  a  few  words  the  his¬ 
tory  of  the  culture  of  indigenous  opium, 
which,  I  think,  will  be  interesting  to  the 
reader. 

Dubuc,  of  Rouen,  was  occupied  in  the 
year  IX.  with  the  culture  of  the  Papayer 
somniferum,  and  with  the  preparation  of 
opium  in  extract  and  in  tears. — (Ann.  de 
Chimie,  t.  38,  p.  181.) 

M.  Lorseleur  Deslonchamps  made  nu¬ 
merous  experiments  with  the  view  of  sub¬ 
stituting  indigenous  opium,  under  these  two 
forms,  for  the  exotic  products.  On  this 
occasion  he  received  a  testimonial  of  satisfac¬ 
tion  from  the  class  of  the  Institute. — 
(Moniteur  of  1811,  p.  775). 

The  late  Mr.  Hennell  obtained  from  700 
grammes  of  opium,  cultivated  in  England, 
by  Messrs.  Cowloy  and  Stairs,  48  grammes 
of  morphise.  (Botany  of  Drugs:  Thompson, 

p,  202). 

In  1817,  The  Society  of  Encouragement  of 
London,  awarded  a  gold  medal  to  Mr.  John 
Young  for  his  method  of  cultivating  the 
papaver  somniferum,  and  of  collecting  the 
opium  from  the  capsule  without  diminishing 
the  crop  of  seeds  ;  but  in  recommending  the 
combined  culture  of  poppies  and  potatoes, 
the  author  announced  exaggerated  profits  of 
2,400  francs  per  hectare,  which  neither  he 
nor  others  realised. 


In  the  following  year,  Vanguelier  de¬ 
monstrated  the  presence  of  morphise  in 
indigenous  poppies;  afterwards  MM. 
Peschier,  of  Geneva,  and  Duprat,  of  Tou¬ 
louse,  also  obtained  this  proximate  principle 
from  the  capsules  of  the  pap  aver  somniferum ; 
and  M.  Tilloy,  of  Dijon,  extracted  it  in  the 
large  way,  from  the  dried  capsules  deprived 
of  their  seeds. 

In  1826,  M.  Petit,  of  Corbeil,  employed 
the  stems,  leaves  and  capsules  of  the  plant 
for  preparing  aqueous  and  alcoholic  extracts 
which  appeared  to  him  to  contain  the  same 
principles  as  exotic  opium,  the  proportions 
being  excepted ;  he  announced  that  the 
opium  obtained  by  incision  of  the  capsules 
of  poppies  cultivated  near  Dijon  had  furnished 
from  16  to  18  per  cent,  of  morphia,*  a 
result  which  will  appear  incorrect,  when 
compared  with  the  proportions  obtained  by 
the  most  skilful  chemists. 

Such  were  the  conclusions  of  investigations 
made  with  great  care  by  M.  Dublanc,  and 
communicated  to  the  Academy  of  Medicine 
on  the  15th  of  July,  1826,  and  27th  of 
March,  1827,  at  first  on  opium  obtained  by 
incision  of  the  capules,  by  M.  Caffin,  of 
Orsigney,  agriculturist  of  Leiuvet-Oise : 
this  sample  gave  2  per  cent,  of  morphia, 
whilst  the  mean  of  his  analysis  of  opium 
from  the  East  furnished  8  per  cent.  ;  another 
sample  of  opium  obtained  by  incision  of  the 
capsules  of  the  poppies  cultivated  in  the 
environs  of  Toulouse,  gave  4  per  cent,  of 
morphia.  M.  Dublanc  was,  moreover, 
occupied  in  this  series  of  investigations,  with 
the  comparative  determination  of  the  various 
proximate  principles  contained  in  opium 
prepared  by  aqueous  or  alcoholic  infusion 
and  by  decoction  of  the  capsules  of  the 
artric  plants;  he  quoted,  in  support  of  his 
results,  the  investigations  relative  to  the 
extraction  of  morphia  from  indigenous 
poppies  undertaken  by  Vogel,  Blondeau, 
Chevallier,  Delafolie,  and  Geiger. 

The  conclusions  of  the  work  of  Pelletier 
wTere  much  more  encouraging,  especially  if 
we  compare  the  analytical  results  with  the 
idea  expressed  by  the  author,  that  the 
papaver  somniferum.  grows  with  facility  in 
France,  even  on  bad  soils ;  but  he  should 
have  informed  us  whether  in  this  case  the 
opium  collected  was  as  abundant  and  of  as 
good  quality,  which  is  not  very  probable. 

These  experiments  were  undertaken  with 
the  view  of  determining  the  quality  of  the 


*  M.  Cavartou  announced,  in  1827,  that 
36  parts  of  indigenous  opium  contained  8 
parts  of  morphia,  or  22  per  cent.  (Journal 
General  de  Medecince,  2e,  Serie  t.  VI., 
p.  72). 


*  Journal  de  Chemie  Medicate,  Jan.  1844, 
N.S.  Vol.  II. 
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opium  which  General  Lamarque  had  obtained 
by  incision  of  poppies  cultivated  on  his 
lands ;  in  Pelletier’s  Memoir  {Journal  de 
Pharmacie,  Vol.  XXI.  p.  572,)  we  read  : — 

“  500  grammes  of  French  opium  will  give 
51  grammes  of  morphia,”  corresponding  to 
1(V2  per  cent. 

Further  on,  Pelletier  adds  : — “  500  gram¬ 
mes  of  opium  from  the  East  will  give  only  45 
grammes  of  morphia,”  or  9  per  cent. 

It  is  evident  that  the  comparative  analysis 
of  the  opium  of  Smyrna  and  that  of  the 
environs  of  Bordeaux  showed  a  difference  in 
favor  of  the  latter,  analogous  to  that  which 
we  now  find  between  tbe  product  collected  in 
Algiers  and  the  opium  of  the  East. 

With  regard  to  the  enormous  proportions 
of  14  and  22  per  cent,  of  morphia  obtained 
by  M.  Caventou  from  samples  of  indigenous 
opium,  they  can  be  explained  only  by  the 
impurity  of  the  product. 

The  proportion  of  morphia  indicated  by 
Pelletier,  more  considerable  than  that  obtained 
by  the  other  experimenters,  does  not,  how¬ 
ever,  amount  to  more  than  10-2  per  cent,  of 
morphia  for  indigenous  opium :  we  are  not 
warranted  in  repressing  a  doubt  relative  to 
the  proportion  of  12  per  cent,  announced  in 
a  sample  brought  from  Algiers. 

Be  it  as  it  may,  we  do  not  think  it  right 
to  raise,  beyond  the  terms  of  our  report,  the 
hopes  which  we  have  expressed  concerning 
our  future  collection  of  opium  in  Algiers. 

The  enlightened  solicitude  of  the  Duke  of 
Dalmatia  for  the  interests  of  our  colony  of 
Algiers,  will  doubtless  induce  him  to  con¬ 
tinue  his  experiments  on  the  culture  of  the 
papaver  somniferum,  and  on  the  extraction 
of  opium.  We  will  examine  the  samples 
which  may  hereafter  be  sent  to  us ;  but  in 
order  that  their  quality  may  be  ascertained 
on  the  spot,  we  think  it  right  here  to  indi¬ 
cate  one  of  the  processes  most  easily  followed, 
for  determining,  comparatively  at  least,  the 
proportions  of  pure  morphia  in  various 
indigenous  and  exotic  samples. 

COMPARATIVE  ANALYSES  OF  SAMPLES  OF 
CRUDE  OPIUM. 

25  grammes  of  opium  cut  in  very  thin 
slices,  and  left  to  macerate  in  150  grammes  of 
pure  water.  After  24  hours’  contact,  it  is 
triturated  in  a  mortar  until  the  hydrated 
matter  is  clear;  then  the  most  finely 
divided  parts  which  the  liquid  holds  in 
suspension  are  decanted  on  a  filter ;  water  is 
added  to  the  residue,  which  is  triturated  de 
novo  and  decanted  on  the  same  filter  which 
is  again  washed  w7ith  distilled  water  until  the 
liquor  passes  through  colorless;  an  excess  of 
well-slaked  lime  is  added  to  the  filtered 


solution;*  the  mixture  is  boiled  for  about 
five  minutes,  filtered,  and  the  filtered  solu¬ 
tion  is  acidulated  with  hydrochloric  acid, 
which  saturates  the  lime  and  combines  with 
the  morphia.  The  morphia  is  precipitated 
by  ammonia,  the  excess  of  which  is  driven 
off  by  boiling.  The  morphia  is  collected 
on  a  filter,  and  washed  with  alcoholised 
water,  then  dissolved  in  alcohol  of  3.3  degrees; 
it  crystallises  by  cooling ;  it  is  then  sufficient 
to  wash  it  with  ether,  to  eliminate  the  narco¬ 
tine  ;  it  is  afterwards  dried  and  weighed. 

There  certainly  remains  a  small  quantity 
of  morphia  in  the  liquid  from  which  it  has 
been  precipitated ;  it  might  be  obtained  by 
a  second  treatment  after  evaporation,  but  the 
operation  would  then  become  long  and  rather 
more  difficult ;  besides  this  is  not  necessary 
for  determining  which  of  several  samples 
contains  most  pure  morphia ;  the  most 
simple  assay  gives  even  more  sensible 
differences,  because  the  least  rich  opium  is 
that  which  leaves  in  the  solution  a  larger 
proportion  of  morphia  relative  to  the 
quantity  which  it  contains. 

It  would  be  desirable  for  all  pharmaciens 
to  take  the  trouble  of  testing  the  medicinal 
opium  which  they  buy ;  they  could  then 
present  to  practitioners  medicines  less 
variable  in  their  effects,  and  they  would 
assist  in  the  destruction  of  frauds,  which 
wrould  cease  to  be  profitable  to  their  authors, 
and  which  are  sometimes  so  prejudicial  to 
the  interests  of  medicine. 


ON  MUSK.f 

Thts  substance  is  found  secreted  in  a  bag 
attached  to  the  male  musk  deer,  whose 
habitat  is  the  mountainous  Kirgesian  and 
Sangorian  steppes  of  the  Altai,  on  the  river 
Irtysch.  It  exists  also  in  Mongolia,  Thibet, 
and  Butan  or  Bontain,  as  far  as  Tonquin, 
and  generally  on  the  mountains  of  Eastern 
Asia,  ranging  between  30°  and  60°  of  lati¬ 
tude. 

In  trade,  two  distinct  species  of  musk  are 
known,  comprising  the  Chinese  Tonquin, 
Tiberilae  or  Oriental  musk,  and  that  which 
includes  the  Siberian,  Cabardinian,  or  Rus¬ 
sian  musk.  These  varieties,  the  one  Rus¬ 
sian  and  the  other  Chinese,  differ  materially 
both  in  external  appearance  of  the  bag  and 


::  One  of  the  best  means  of  completely 
slaking  and  thoroughly  dividing  lime,  consists 
in  pouring  on  1  part  of  quick  lime  two 
parts  of  boiling  distilled  water;  in  a  few 
minutes  the  extinction  will  be  complete,  even 
when  a  small  quantity  is  acted  on. 
t  Annals  of  Chemistry, 
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the  color  of  the  hair  which  covers  it,  as  well 
as  in  their  chemical  and  physical  properties, 
and  different  effects  on  the  human  constitu¬ 
tion. 

These  differences  exist  chiefly  on  account 
of  the  difference  in  climate  which  the  animals 
inhabit,  and  the  food  which  such  variations 
in  temperature  occasion.  Dr.  Goebel  is  of 
opinion  that  these  different  properties  of 
Chinese  musk,  as  compared  with  the  Rus¬ 
sian,  should  be  attributed  to  the  difference  of 
treatment  which  they  undergo  in  China,  and 
he  considers  that  the  Chinese  musk  is  the 
natural  product  after  it  has  been  subjected  to 
the  ingenious  adulterations  of  the  Chinese. 
The  following  are  the  reasons  for  this  sup¬ 
position  ; — 

Irbit,  a  small  town  of  Asiatic  Russia, 
known  chiefly  for  the  considerable  barter 
trade  which  is  there  carried  on  in  the  month 
of  February  between  Russian,  Rucharian,  and 
Chiwinzian  tribes,  with  Persian,  Armenian, 
and  other  Asiatic  nations,  is  the  main  market 
for  Siberian  musk.  It  is  less  frequently 
taken  to  the  market  of  Nischnei  Novgorod, 
The  Asiatics  bring  to  Irbit  the  musk  bags 
enveloped  in  the  original  greyish-white  skin, 
as  cut  from  the  musk  deer,  and  sell  them, 
either  to  the  Russians,  who  carry  them  to 
St,  Petersburg  and  Moscow,  or  they  dispose 
of  them  to  Russian  traders,  who  carry  on  a 
commerce  with  China  by  Kjachta. 

The  Russian  merchants,  who  bring  the 
musk  from  Irbit  to  St.  Petersburg  and  Mos¬ 
cow,  trade  only  between  these  towns  and 
Irbit,  but  those  who  carry  it  to  Kjachta 
trade  only  between  the  said  town  of  Kjachta 
and  Irbit. 

In  case  the  price  of  musk  is  remunerating 
at  St.  Petersburg  and  Moscow,  then  the 
Russians  who  trade  there  purchase  the  musk 
bags,  and  pay  good  prices  ;  on  the  other 
hand,  when  it  is  low  in  these  places,  the 
Asiatic  finds  his  customer  in  the  trader  to 
Kjachta.  Sometimes  it  is  brought  to  St. 
Petersburg  in  large  and  sometimes  in  small 
parcels,  occasionally  packed  in  chests,  whilst 
at  others  it  is  loosely  carried  in  bags  of  lea¬ 
ther  or  felt,  and  sold  generally  to  druggists. 

The  price  of  musk  at  St.  Petersburg  is 
regulated  by  the  quantity  of  stock  in  hand. 
The  Russian  trader  procures  European  wares 
with  the  produce  of  his  sale,  which  wares 
are  destined  to  procure  at  Irbit  a  further 
supply  of  the  drug.  At  St.  Petersburg  it  is 
packed  in  tin  caddies,  hermetically  soldered, 
and  when  exported,  these  are  packed  in  small 
wooden  cases. 

The  Irbit  musk  is  invariably  enveloped  in 
the  greyish-white  belly  skin,  and  the  bags  are 
separated  when  it  is  sent  to  St.  Petersburg, 
this  being  done  only  after  it  has  been  sold  to 
the  St.  Petersburg  trader  ;  for  a  bag  accom¬ 


panied  with  the  skin  rarely  arrives  at  St. 
Petersburg.  If,  however,  the  musk  is  sold 
to  those  traders  who  proceed  with  their  wares 
for  the  Chinese  market  via  Kjachta,  this  ap¬ 
pendage  is  indispensable,  because  the  Chi¬ 
nese,  who  exchange  tea  for  it,  would  not 
purchase  it  except  in  its  original  state.  From 
Kjachta  it  is  taken  into  the  interior  of  China, 
and  the  process  of  adulteration  it  there  un¬ 
dergoes  is  entirely  unknown  ;  but  it  is  a  fact, 
the  authenticity  of  which  is  indisputable, 
that  no  Russian  musk  bag  is  ever  re-imported 
from  China  via  Kjachta,  the  only  trading 
mart  between  Russia  and  China;  and  further, 
that  not  a  single  bag  of  Chinese  musk  ever 
arrives  in  Russia  via  Kjachta. 

In  one  year  300,  400,  and  even  upwards 
of  500  pounds  of  Russian  musk  have  been 
carried  to  China  by  Kjachta.  In  such  years 
it  may  be  presumed  that  but  little  musk  ar¬ 
rived  at  St.  Petersburg,  where  the  rise  and 
fall  of  the  market  price  is  governed  by  the 
quantity  imported. 

From  St.  Petersburg  and  Moscow  there  is 
annually  exported  a  quantity  of  Russian 
musk,  amounting  on  an  average  to  500 
pounds.  Perhaps  one  half  of  this  quantity  is 
destined  for  the  London  market,  where, 
more  especially,  the  smallest  bags  are  in 
demand,  whilst  the  remainder  is  distributed 
amongst  other  European  markets,  more  es¬ 
pecially  those  of  Holland  and  Germany, 
where  the  greater  part  is  consumed. 

The  Russian  musk,  when  exported  from 
Russia,  is  always  genuine  and  unadulterated ; 
the  bags  never  being  opened,  are  conse¬ 
quently  never  sewn,  or  closed  in  any  arti¬ 
ficial  manner.  Sometimes  it  is  obtained  so 
fresh  that  moisture  may  be  expressed  there¬ 
from  by  cutting  through  the  fleshy  side  of 
the  bag.  The  interior  mass  is  frequently  of 
a  soft  and  pappy  consistence ;  externally, 
however,  the  bags  are  perfectly  dry. 

Dyrssen,  an  eminent  Russian  merchant, 
proved  to  Dr.  Goebel,  by  his  books,  that  he 
annually  exported,  on  an  average,  about 
200  pounds  of  Russian  musk,  and  he  stated, 
that  through  other  houses  at  least  a  similar 
aggregate  quantity  was  sold ;  and,  lastly, 
from  Moscow',  in  the  winter,  there  was  sent, 
via  Brody,  to  Vienna,  and  through  other 
channels,  at  least  100  pounds,  giving  an 
annual  total  of  500  pounds  of  Russian 
musk,  which  was  rather  below  than  above 
the  average  quantity  exported. 

That  what  is  termed  Tonquin  or  Chinese 
musk  comes  into  the  market  only  through 
the  London  trade,  and  by  no  other  channel ; 
although  much  of  this  is  consumed  in 
Russia,  no  bag  being  ever  received  via 
Kjachta,  but  always  imported  directly  from 
London.  These  Chinese  musk-bags  are 
found,  on  examination,  invariably  to  have 
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been  opened,  anil  more  or  less  carefully 
glued  together ;  sometimes,  indeed,  the 
stitches  are  visible  by  which  they  are  held 
together. 

We  have  the  assurance  of  Dyrssen,  that 
during  the  many  years  he  has  been  engaged 
in  trade,  although  he  has  frequently  received 
quantities  of  from  100  to  200  ounces  at  a  time 
from  London,  yet  in  no  case  whatever  has 
he  met  with  a  bag  which  had  not  been 
opened,  and  closed  with  more  or  less  in¬ 
genuity.  He  believes,  also,  that  he  has  re¬ 
cognised  the  Siberian  bags,  although  some¬ 
what  modified.  Whether  the  Chinese  musk, 
in  its  peculiar  package,  is  received  in  that 
state  at  the  English  factory  at  Canton,  as  is 
most  probably  the  case,  or  whether  it  is  there 
made  up,  we  are  not  in  a  position  to  state. 
Dr.  Fr.  Goebel  relates,  that  in  the  year  182b 
he  received,  through  Jobst  and  Klein,  of 
Stuttgard,  a  musk-bag,  to  which  was  ad¬ 
herent  a  portion  of  the  skin  attached  to  the 
belly  :  this  Dr.  Goebel  opened,  in  the  pre¬ 
sence  of  the  eminent  naturalist,  Oken,  and 
it  was  represented  by  Ratzeburg  and  Brandt, 
in  iheir  description  of  officinal  animals  ;  and 
of  which  Oken  gave  an  account  in  his 
“  Isis,”  and  which  appeared  also  in  Kast- 
ner’s  “Archives.”  This  bag,  which  the 
Doctor  has  still  in  his  possession,  was  of  the 
same  form,  and  in  color  and  size  of  the 
hairs,  precisely  similarly  to  the  Russian 
musk-bag,  with  which  he  had  an  opportunity 
of  comparing  it  whilst  on  a  visit  to  Russia. 
Tiie  contents,  however,  of  this  music  bag 
differed  materially,  in  their  chemical  and 
physical  proprieties,  from  those  of  the  pure 
Siberian  musk  bag.  Buchner,  in  his  “  Re¬ 
pertory,”  has  given  a  description  of  a  musk 
bag,  which  coincides  with  that  in  Dr.  Goebel's 
possession.  The  weight  of  grain  musk  from 
this  bag  was  225  grains,  and  cost  tnirty 
Thaler  conv.  munze — about  4/.  10s. 

If  we  take  a  Chinese  musk  bag,  with  its 
partially  bald  surface  and  yellowish -brown 
hairs  here  and  there  cut  off,  and  soften  the 
same  by  digestion  in  warm  water,  we  per¬ 
ceive  pretty  plainly  that  it  has  been  subjected 
to  artificial  changes.  The  external  skin  is 
tender,  and  may  be  easily  torn,  as  if  it  had 
been  destroyed  by  partial  decomposition ; 
the  hairs  have  either  fallen  off  or  been  re¬ 
moved  by  force  :  indeed,  the  longer  hairs 
clearly  appear  to  have  been  cut  off. 

Why  do  not  the  musk  bags  from  China 
arrive  as  perfect  as  those  from  Russia  ?  Be¬ 
cause  the  contents  have  been  removed  and 
the  bags  refilled,  as  may  be  distinctly  per¬ 
ceived  by  those  hairs  which  surround  the  in¬ 
terior  small  opening  which  is  found  on  the 
hairy  side  of  the  bag,  immediately  before  the 
genital  canal,  being  depressed ;  whilst  in  the 
Russian  musk  bags  these  small  hairs  are 


found  standing  obliquely,  and  protruding  in 
and  between  the  secretion.  It  is  possible, 
although  not  at  all  probable,  that  the  musk 
deer,  which  abound  in  Thibet,  Butan,  &c., 
may  possess  musk  bags  of  a  perfectly  dis¬ 
tinct  character  from  the  Russian,  but  no 
trustworthy  reference  or  practical  judge  has 
ever  witnessed  the  removal  of  such  a  bag 
from  the  living  animal,  or  described  it  and 
its  contents.  That  the  grain  musk  of  the 
Chinese  musk  bags  which  have  been  brought 
to  Europe,  differs  very  much  in  its  effects, 
as  well  as  in  its  physical  and  chemical  cha¬ 
racters,  from  the  pure  Siberian,  has  been 
ascertained  ;  and  that  it  likewise  acts  with 
more  energy  on  the  living  economy  when 
administered  internally.  All  the  different 
chemical  investigations  of  musk,  for  which 
we  are  indebted  to  Buchner,  Wetzlar,  Ober- 
doeffer,  Thiemann,  Blondeau  and  Guibourt, 
Geiger  and  Reiman,  tkc..,  taken  together, 
afford  very  few  hints  in  reply  to  those  ques¬ 
tions,  which  involuntarily  present  themselves, 
in  reference  to  the  two  different  kinds  of 
musk,  so  far  as  regards  their  chemical  and 
mercantile  relations. 

Taking,  therefore,  the  most  essential  points 
of  the  preceding  communication — 

I.  That  the  Russian  musk  is  always  sold 
in  perfect  bags,  and  exported  in  considerable 
quantities  to  China  and  to  London. 

II.  That  from  China  to  Russia  no  direct 
exportation  of  musk  lakes  place. 

III.  That  the  Chinese  musk  can  only  be 
obtained  via  London. 

IV.  That  the  Chinese  musk  hags  never 
arrive  unopened. 

V.  That  it  appears  most  undoubtedly  that 
the  mass  has  been  taken  out  and  replaced. 

VI.  That  the  external  appearance  of  the 
bags  proves  sufficiently  that  they  have  under¬ 
gone  artificial  treatment. 

VII.  That  frequently  the  secretion  apart 
from  the  bag  is  imported  from  China,  leading 
to  the  inference  that  a  sufficient  number  of 
bags  cannot  be  obtained  wherein  to  put  the 
quantity  increased  by  adulteration. 

Taking  all  these  reasons  into  consideration, 
we  think  the  conclusion  announced  at  the 
commencement  cannot  be  avoided,  viz.,  that 
the  distinctly  marked  difference  of  the 
Chinese  from  the  Russian  musk,  if  nc  t 
wholly,  it  is  at  any  rate  chiefly,  caused  by 
the  treatment  which  it  undergoes  in  China  ; 
and  therefore  that  Chinese  musk  is  the 
natural  product  after  it  has  been  modified  by 
artificial  means. 

It  is  a  fact  worthy  of  remark,  as  showing 
the  ignorance  which  exists  in  reference  to  the 
places  whence  products  are  obtained,  that 
notwithstanding  the  facts  that  London  re¬ 
ceives  the  greater  quantity  of  Russian  musk, 
yet  that,  in  the  Trades’  List  and  Prices  Cur- 
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rent,  no  mention  is  ever  made  of  Siberian  or 
Cabardinian  musk. 

In  reference  to  the  quantity  of  musk  on 
which  duty  has  been  paid,  we  find,  on  re¬ 
ferring  to  the  Customs’  official  documents, 
that,  in  the  year  1842,  up  to  June  28th  in¬ 
clusive,  the  duty  of  sixpence  per  ounce  was 
paid  on  sixteen  hundred  and  forty-three 
ounces,  whilst,  during  the  same  term  in 
1841,  only  five  hundred  and  one  ounces  were 
cleared. 

At  the  port  ot\London  alone,  [from  June 
1841  to  June  1842,  duty  was  paid  on  nine 
hundred  and  sixty-nine  ounces. 


PREPARATION  OF  MERCURIAL 
OINTMENT.* 

BY  M.  FOSSEMBAS. 

Few  pharmaceutical  preparations  have  given 
rise  to  so  many  investigations  and  theories 
as  mercurial  ointment ;  so  much  has  been 
said  on  this  subject,  that  the  following  may 
at  first  sight  appear  fastidious  and  useless. 

I  admit  that  it  is  not  without  a  certain 
feeling  of  diffidence  that  I  publish  these  ob¬ 
servations,  which  have  led  me  to  the  em¬ 
ployment  of  a  process  by  which  I  am  able 
to  prepare,  in  less  than  an  hour,  eight 
pounds  of  mercurial  ointment. 

The  process  which  I  have  followed  has 
nothing  new  in  it,  since  it  consists  merely 
in  the  use  of  rancid  grease;  but  it  is  of 
such  easy  and  rapid  execution,  that  I  have 
considered  it  my  duty  to  rescue  it  from  the 
oblivion  into  which  it  has  fallen. 

Only  twenty-five  grammes  of  this  sub¬ 
stance  are  required  to  the  livre  of  oint¬ 
ment,  and  so  small  a  quantity  of  product  is 
not  capable  of  giving  injurious  properties  to  ; 
a  medicament,  which  cannot  long  be  pre¬ 
served  from  rancidity ,  and  which  is  seldom 
or  never  employed  except  in  this  state. 

The  conditions  of  a  prompt  division  of 
the  metals  are  reduced  to  two : — 1st.  I'o 
dividing  by  trituration.  2nd.  To  prevent¬ 
ing  the  reunion  of  the  separated  parts. 

The  first  condition  is  always  fulfilled  ;  but 
the  second  seldom,  if  ever.  Indeed,  recent 
lard  being  deficient  in  agglutinative  proper¬ 
ties,  cannot,  therefore,  retain  the  mercurial 
powder,  and  prevent  the  reunion  of  its 
particles. 

Fresh  lard  is,  therefore,  incapable  of  com¬ 
pletely  “  killing”  mercury. 

Will  it  be  objected  to  me,  that  vigorously 
continued  labor  is  always,  in  a  little  time, 
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followed  with  success  ?  To  this  I  reply, 
that  I  have  never  seen  the  labor  terminated 
before  the  grease  had  determined  an  evident 
odor  of  rancidity. 

But  why  is  this  state  of  alteration  favor¬ 
able  to  the  extinction  of  the  metal  ?  The 
examination  of  this  very  matter  will  serve 
for  a  reply. 

That  which  at  once  attracts  our  notice  in 
rancid  grease,  is  its  consistence.  If  it  be 
left  only  until  that  degree  of  alteration  at 
which  it  still  possesses  a  certain  softness,  it 
is  immediately  perceived  that  it  has  acquired 
very  evident  agglutinative  properties.  If  it 
be  agitated  in  the  mortar,  it  adheres  very 
firmly  to  the  pestle,  and  makes  a  noise  si¬ 
milar  to  that  made  by  beating  turpentine. 

If,  into  the  midst  of  this  matter  thus  tri¬ 
turated,  a  certain  quantity  of  mercury  be 
poured,  the  agitation  being  continued,  the 
metal  will  be  immediately  divided,  and  the 
adhesion  of  the  grease,  which  will  envelope 
each  of  its  particles,  will  necessarily  prevent 
their  reunion.  When  we  reflect  on  the  pro¬ 
found  and  extensive  division  which  each 
stroke  of  the  pestle  operates  on  a  body  so 
fluid  as  mercury,  we  shall  not  be  surprised 
at  the  possibility  of  causing,  in  a  few  mi¬ 
nutes,  large  quantities  of  metal  to  disappear 
in  a  small  proportion  of  rancid  grease. 

This  being  enunciated,  I  arrive  at  the 
facts  which  prove  it ;  and  I  will  content 
myself  with  purely  and  simply  relating  them. 

I  for  some  months  exposed  to  the  contact 
of  humid  air  about  a  pound  of  that  fat,  of 
little  consistence,  sold  by  the  pork  butchers. 
When  I  employed  it,  it  was  not  hard,  but 
it  adhered  tenaciously  to  the  fingers.  I  took 
200  grammes  of  it,  and  I  triturated  it  for  a 
few  minutes  in  a  marble  mortar;  it  became 
as  soft  and  as  thick  as  honey.  I  poured 
!  into  it  four  pounds  of  mercury,  by  portions 
of  300  grammes  at  a  time,  and  five  minutes 
sufficed  for  the  complete  extinction  of  the 
metal;  only,  after  having  introduced  the 
fourth  portion,  the  ointment  had  acquired 
hardness  ;  but  the  operation  could  easily  be 
continued  by  the  addition  of  a  little  oil  of 
sweet  almonds. 

By  operating  as  I  have  just  said,  I  was 
able  to  incorporate  four  pounds  of  mercury 
in  the  200  grammes  of  fatty  substance  em¬ 
ployed.  The  microscope  detected  not  the 
smallest  metallic  particle  in  the  whole  mass. 
Arrived  at  this  point,  I  added  the  1,800 
grammes  of  fresh  lard,  half  melted,  and, 
after  a  quarter  of  an  hour’s  agitation,  I  had 
a  perfectly  homogeneous  ointment,  in  which 
the  mercury  was  irreproachably  extin¬ 
guished. 

[The  process  described  by  M.  Fossenahas, 
is  not  very  new,  as  he  himself  acknow¬ 
ledges  ;  but  it  succeeds  very  well.  It  is 
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analogous  to  the  method  of  MM.  Coldefy 
and  Simonin,  which  consists,  as  is  known, 
in  extinguishing  mercury  by  means  of  a 
small  quantity  of  lard,  which  1ms  been  pre¬ 
pared  by  melting  it,  pouring  it  into  water, 
and  exposing  it  to  the  action  of  the  air. — 
Eds.  Journ.  de  Pharm.] 


TESTING  FOR  ARSENIC. 

To  the  Editors  of  The  Chemist. 

Gentlemen, — 

In  the  paper  of  mine,  which  you  have 
honored  me  by  extracting  from  The  Lancet, 
you  have  inadvertently  overlooked  a  correc¬ 
tion  which  I  sent,  after  the  publication  of 
that  paper,  to  The  Lancet,  relative  to  the 
diagram.  The  formula  for  arseniuretted 
hydrogen  is  there  incorrectly  represented  as 
As  H,  instead  of  As  H:{,  which  of  course 
leaves  2H  unaccounted  for.  I  gave  the  cor¬ 
rected  diagram  in  a  second  paper  in  the 
above  publication,  to  which  I  beg  to  refer 
your  readers. 

You  will  oblige  me  by  either  inserting  this 
note,  or  inserting  an  erratum  to  the  same 
effect. 

I  remain, 

Gentlemen, 

Obediently  yours, 
Robert  Ellis. 

University  College, 

Jan. 19th,  1844. 


ASTHMA  CURED  BY  THE  INHALA¬ 
TION  OF  THE  GASES  OF  THE 
PURIFYING  HOUSE  OF  THE  GAS 
WORKS.  • 

To  the  Editors  of  The  Chemist. 
Gentlemen, — 

Having  been  a  subscriber  to  your  excellent 
journal  from  its  commencement,  and  having 
observed  with  great  pleasure  your  evident 
desire  to  publish  in  it  whatever,  either  in 
Chemistry  or  Pharmacy,  has  the  object  of 
preventing  or  alleviating  the  “  ills  that  flesh 
is  heir  to,”  I  will,  if  you  please,  trouble 
you  with  the  following  facts,  which  may 
lead  some  of  your  medical  readers  to  a  re¬ 
medy  for  a  disease  under  which  thousands 
are  at  this  moment  sighing,  and,  perhaps, 
dying. 

A  man  was  employed  at  the  West  Brom¬ 
wich  Gas  Works,  about  five  years  ago,  who 
was  very  much  afflicted  with  asthma,  which 
he  had  had  upon  him  for  many  years  ;  he 
was  put  to  work  in  the  purifying-house, 
and  although  at  first  he  did  not  think  it 


agreed  with  him,  at  the  end  of  six  months  he 
scarcely  felt  any  symptoms  of  his  complaint. 
However,  about  that  time,  he  took  to  drink¬ 
ing,  and  was  discharged.  In  about  two 
months  his  wife  came  to  beg  that  he  might 
again  be  restored  to  his  situation,  observing 
that  it  was  the  only  thing  that  would  save 
his  life,  as  since  he  had  left  it  his  cough¬ 
ing  and  hard  breathing  had  returned  as 
bad  as  ever.  He  was  again  taken  on, 
and  continued  about  three  years  in  his  situa¬ 
tion,  during  which  time  his  disease  completely 
left  him  ;  since  then  he  has  worked  at  various 
kinds  of  outdoor  employment,  and  has  had 
no  return,  and  he  believes  himself  to  be  quite 
cured. 

You  are  doubtless  aware  that  the  men  in 
purifying  coal  gas  inhale  a  considerable 
quantity  of  carburetted  hydrogen,  sulphuret¬ 
ted  hydrogen,  and  ammoniacal  gases;  and 
it  is  to  one  or  more  of  these  gases  that  the 
effects  above  described  are  to  be  attributed. 
It  appears  to  me  perfectly  reasonable  that, 
whatever  be  the  medicament  employed, 
there  is  no  better  way  of  applying  it  to  the 
lungs  than  in  the  form  of  gas. 

I  am, 

Gentlemen, 

Your  obedient  servant, 

J.  E.  Clift. 

Pagoda  GasWorks,  Birmingham, 

Jan.  10th,  1844. 


MEANS  OF  OBTAINING  IODIDE  OF 
IRON  * 

BY  M.  MIALHE. 

Since  M.  Dupasquier,  of  Lyons,  published 
his  interesting  work  on  the  protiodide  of 
iron,  it  has  generally  been  supposed  that  this 
chemical  compound  can  be  obtained  in  the 
solid  state,  only  by  operating  in  contact  with 
the  air,  a  more  or  less  extensive  decomposi¬ 
tion  on  the  part  of  the  atmospheric  oxygen. 
This  oxygen,  acting  on  a  portion  of  the  iron 
wdiich  it  peroxidases,  liberates  a  quantity  of 
iodine  cqr responding  to  that  of  the  oxygen 
absorbed,  so  that  the  iodide  of  iron  of  the 
shops  is  now  considered  as  consisting  of  a 
mixture,  in  variable  proportions,  of  protio¬ 
dide  of  iron,  periodide  of  iron,  sesqui-oxide 
of  iron,  and  of  pure  iodino.  This  supposi¬ 
tion  is  certainly  correct:  the  solid  iodide  of 
iron,  prepared  according  to  the  codex  is  un¬ 
doubtedly  a  chemical  compound  variable  in 
its  intimate  composition',  and  therefore  it 
constitutes  an  uncertain  medicinal  agent  to 
which,  without  any  doubt,  the  neutral  iodide 
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of  iron, — the  basis  of  the  normal  liquor  ofM. 
Dupasquier, — is  preferable. 

However,  it  is  not  impossible  to  obtain 
neutral  protiodide  of  iron  in  the  solid  state, 
even  by  operating  in  the  air ;  its  preparation 
is  even  very  easy  ;  it  is  sufficient  for  that  to 
procure,  by  the  ordinary  means,  a  concen¬ 
trated  solution  of  protiodide  of  iron,  and 
afterwards  to  evaporate  it  in  a  porcelain 
capsule,  containing  a  certain  portion  of  coarse 
iron  filings,  quite  free  from  oxide,  or  better 
still,  iron  turnings,  or  very  fine  iron  wire. 
The  evaporation  should  be  made  with  care, 
and  continued  until  on  taking  out  a  small 
quantity  of  iodide  by  means  of  a  glass  tube, 
and  depositing  it  on  a  cold  body,  in  imme¬ 
diately  congeals.  When  we  have  arrived  at 
this  point  of  concentration,  the  protiodide  of 
iron  is  carefully  decanted  from  the  metallic 
iron  which  accompanies  it,  run  on  a  glass  or 
porcelain  plate,  and  immediately  introduced 
into  small  flasks  sealed  with  emery,  very 
dry,  and  as  much  as  possible  deprived  of  air, 
by  means  of  heat.  Without  this  precaution, 
the  protiodide  of  iron  is  speedily  altered. 
This  saline  compound  can  be  advantageously 
substituted  for  the  normal  solution  of  M. 
Dupasquier,  only  when  just  prepared.  The 
preparation  of  protiodide  of  iron  by  the 
process  which  I  have  described  is,  moreover, 
of  easy  execution  ;  in  an  hour,  several 
ounces  may  be  procured. 

The  following  are  the  principal  properties 
of  solid  protiodide  of  iron,  prepared  ac¬ 
cording  to  the  above  process. 

It  is  in  more  or  less  thick  and  very  brittle 
plates,  the  fracture  of  which  presents  some 
traces  of  crystallisation,  and  its  color  is 
dark  green,  verging  on  brown  ;  its  taste  is 
inky  and  perfectly  analogous  to  that  of  green 
copperas.  It  is  extremely  deliquescent.  Its 
aqueous  solution  is  greenish.  It  gives  a 
white  precipitate  by  ammonia,  and  a  bluish 
white  by  the  yellow  cyanuret  of  potassium 
and  iron.  Bruised  with  starch,  it  gives  no 
blue  color  ;  in  a  word,  it  possesses  all  the 
characters  of  the  protosalts  of  iron. 

From  the  above,  it  results  that  solid  pro¬ 
tiodide  of  iron  may  easily  be  obtained,  pos¬ 
sessing  the  same  chemical  composition  as 
that  which  constitutes  the  iodo-ferraginous 
liquor  of  M.  Dupasquier,  and  capable  of 
serving  for  the'  preparation  of  all  the  medi¬ 
cines  of  which  that  liquid  is  the  basis. 


CASE  OF  POISONING,  BY  BICHLO¬ 
RIDE  OF  MERCURY,  APPLIED 
TO  AN  EXCORIATED  SURFACE .* 

A  Child,  two  years  of  age,  had,  at  the 
bottom  of  the  cutaneous  folds  of  the  thigh> 


*  Gazette  des  Uopitaux. 


|  so  well  developed  at  that  age,  several  small 
chaps.  Its  mother  was  in  the  habit  of 
sprinkling  the  denuded  surface  with  the 
powder  of  lycopodium.  One  day,  by  mis¬ 
take,  she  took  from  the  cupboard,  which 
contained  this  inert  medicine,  a  nearly 
similar  powder,  yellowish  like  it,  but  hard  to 
the  touch  ;  it  was,  as  was  subsequently  dis¬ 
covered,  unpure  corrosive  sublimate.  The 
unhappy  mother  used  it  to  powder  the  upper 
part  of  the  thigh  and  scrotum  of  the  poor 
child.  The  latter  immediately  uttered 
piercing  cries.  In  twenty  minutes,  a  brown 
scar,  of  four  centimetres  square,  was  formed 
on  the  parts  which  had  been  powdered. 
Around  was  an  inflammation  of  a  bright 
oedematous  red. 

A  physician  called  in,  caused  the  child  to 
be  bathed  two  or  three  times,  and  thirty-six 
hours  after  the  accident  it  was  taken  to  the 
hospital. 

At  this  period  the  scar  had  become  black 
and  dry  in  the  centre  and  rather  humid  at  the 
circumference.  The  child  presented  no 
functional  disturbance.  At  the  end  of  forty- 
eight  hours  the  gums  swelled,  became  pain¬ 
ful,  and  were  covered  with  white  pellicles : 
the  breath  became  fetid,  and  the  sub¬ 
maxillary  glands  swelled  considerably.  Gra¬ 
dually,  the  inflammation  extended  to  all 
parts  of  the  mucous  membrane  of  the  mouth, 
scars  manifested  themselves  on  the  gums  and 
on  the  internal  surface  of  the  cheeks,  beneath 
them  the  flesh  was  fungoid  and  bloody.  Af¬ 
terwards,  the  jawbone  was  denuded,  and  con¬ 
siderable  haemorrhage  occurred.  The  blood 
swallowed  by  the  child  wras  passed  under  the 
form  a  blackish  liquid,  once  by  vomiting,  and 
once  by  stool.  The  breath  was  extremely 
fetid,  and  the  salivation  well  characterised. 
Fever  set  up  only  after  seven  days  :  the  face 
altered  but  little  before  death,  when  the 
flesh  became  flabby,  and  the  skin  assumed 
a  dull  and  greyish  color. 

Besides,  the  disorders  noticed  during  life 
in  the  vicinity  of  the  ossa  maxillaria,  it  was 
found,  after  death,  that  the  stomach  con¬ 
tained  a  considerable  quantity  of  blackish 
liquid,  and  that  the  intestines  contained 
the  same  matter.  The  scar  on  the  thigh, 
still  adhering  to  the  deeper  parts,  was  1  cen¬ 
timetre  thick. 

This  case  is  interesting  in  several  respects  : 
the  mercurial  salivation,  very  uncommon  in 
children,  and  well  characterised  in  one 
scarcely  two  years  old,  is  a  remarkable  fact. 
But  the  most  striking  peculiarity  in  this  case 
of  poisoning  is  the  persistence  and  activity 
of  the  absorption,  notwithstanding  the 
sphacelation  of  the  tissues,  touched  by  the 
corrosive  sublimate. 
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It  appears,  from  the  gradual  progress  of 
the  symptoms,  which  were  developed  only 
after  a  few  days,  and  which,  from  the  mo¬ 
ment  of  their  appearance,  did  not  cease  to 
increase  in  intensity,  that  the  sublimate, 
combined  with  the  soft  parts  of  the  thigh, 
under  the  form  of  scar,  was  an  inexhaustible 
source  of  infection,  or  exhausted  the  ab¬ 
sorbents  in  order  afterwards  to  poison  the 
economy.  Moreover,  this  faculty  of  cs- 
charolic  poisonous  substances,  of  determining 
serious  toxical  symptoms,  had  already  been 
observed  by  Dupuytren,  Roux,  and  other 
surgeons  accustomed  to  using  the  arsenical 
paste  of  Frere  Cosme,  and  that  of  Rous- 
selot. 

A  third  phenomenon  worthy  of  attention 
is,  the  frequency  of  the  haemorrhage  ob¬ 
served  in  this  young  child,  which  is  ex¬ 
plained  by  the  property  which  mercurial 
preparations  possess  of  rendering  the  blood 
more  fluid,  and  of  enabling  it  to  flow  out 
with  much  greater  facility  than  in  the  normal 
state. 

To  what  was  the  black  coloration  of  the 
blood  evacuated  by  the  stools  and  by  vomit- 
and  contained  in  the  stomach,  attributable  ? 
Without  admitting,  entirely,  as  has  been  said, 
that  this  coloration  was  due  to  the  presence 
of  intestinal  acids,  for  the  digestive  tube  be¬ 
low  the  ventricle  contains  notably  alkaline 
matter,  it  should  be  thought  that  this  cause 
may  act  its  part ;  but  the  state  of  de¬ 
composition  of  the  nut.rimentive  liquid,  and 
its  prolonged  stay  out  of  the  vessels  in  con¬ 
tact  with  the  gangrenous  detritus,  such  are, 
especially  as  demonstrated  by  experiment,  ; 
the  circumstances  which  determined  its 
blackish  coloration. 


EXTEMPORANEOUS  VESICANT* 

BY  DR.  DARCQ. 

Into  a  flat  watch  glass,  pour  from  8  to  10 
drops  of  very  concentrated  ammonia  ;  cover 
the  liquid  with  a  large  piece  of  linen  on  a 
rather  less  diameter  than  that  of  the  glass, 
and  slowly  apply  this  little  apparatus  to  the 
previously  sheaved  skin.  Keep  the  whole  in 
its  place  by  means  of  moderate  pressure  with 
the  fingers. 

As  soon  as  a  red  ring,  about  2  centimetres 
in  breadth,  is  observed  round  the  glass,  it  is 
certain  that  vesication  is  effected.  Some¬ 
times  scarcely  30  seconds  are  necessary  for 
obtaining  this  result.  It  remains. only  to  re¬ 
move  the  apparatus  to  wash  the  part,  and  to 
tear  away  with  a  pair  of  nippers  the  epider¬ 


mis,  which  comes  off  easily  and  in  one 
piece. 

The  dressing  is  according  to  the  object  in 
view, — to  the  indications  of  the  endermic 
method,  for  example. 


THE  PHARMACEUTICAL  KNIFE. 

We  have  been  favoured  by  Messrs.  George 
Knight  and  Sons  with  a  sight  of  the  above 
exceedingly  useful  knife,  which  our  readers 
will  find  extremely  well  adapted  for  phar¬ 
maceutical  purposes.  We  regret  that,  at 
the  late  period  of  the  month  at  which  this  is 
written,  we  are  unable  more  fully  to  detail 
its  advantages.  The  cut  will,  however,  en¬ 
able  chemists  to  judge  for  themselves. 


COPPER  IN  ORGANIC  TISSUES.* 

BY  M.  JULIUS  ROSSIGNON. 

M.  Rossignon,  of  Lyons,  has  lately  ad¬ 
dressed  a  communication  to  the  Academy 
of  Sciences,  on  the  presence  of  copper  in  the 
organic  tissues  of  a  great  number  of  vege¬ 
tables  and  animals. 

It  is  well  known  that  MM.  Danger  and 
Flandin  have  endeavored,  in  their  last  me¬ 
moir,  to  establish  the  non-existence  of 
copper  in  the  human  body  in  its  normal 
state.  M.  Rossignon  proposes  in  bis  note 
to  contradict  their  results,  and  to  confirm 
the  existence  of  copper  in  the  healthy  human 
body. 

11  is  experiments  show  that  copper  exists 
not  only  in  the  blood  and  muscular  fibre  of 
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man,  but  in  a  great  number  of  domestic 
animals,  and  in  the  vegetables  on  which 
they  feed. 

Experiments  made  on  dogs  in  1839  showed 
that  copper  existed  in  them.  M.  Dumas 
having  mentioned  in  his  lectures,  that  wheat 
contains  an  appreciable  quantity  of  copper, 
which  is  absorbed  by  our  digestive  process, 
M.  Rossignon  was  induced  by  his  know¬ 
ledge  of  this  fact  to  continue  his  researches 
on  the  normal  existence  of  copper  in  all 
organised  beings,  and  particularly  in  the 
alimentary  substances  most  used  by  man. 

The  following  are  some  of  the  results  to 
which  M.  Rossignon  more  particularly  di¬ 
rects  our  attention : — 

The  gelatine  obtained  by  the  philan¬ 
thropic  process  of  the  Hopital  St.  Louis 
when  carbonised  in  a  close  vessel,  affords 
0*03  of  pure  copper  in  100  parts  of  carbon. 

The  boiled  sorrel ,  of  the  green-grocers, 
affords  as  much  as  two  per  cent,  of  the 
neutral  oxalate  of  copper. 

Merrier  chocolate  affords  only  0;05. 

Bread ,  from  the  principal  bakers  in  Paris, 
gave  from  0-05  to  0'08  of  copper  in  1,000 
parts  of  carbonised  bread. 

Coffee  contains  a  few  atoms  of  copper. 

Succory  affords  more. 

Madder  contains  a  considerable  quantity. 

Sugar  affords  a  carbon,  which,  when 
rigorously  analysed,  furnishes  copper,  and 
sometimes  lead. 

Barley  sugar  affords  copper. 

Fecula  sugar ,  when  carbonised,  contains 
as  much  as  four  per  cent,  of  copper. 

Lastly,  M.  Rossignon  says  that,  since  the 
memoir  of  MM.  Danger  and  Flandin,  he  has 
found  very  small  but  appreciable  quantities 
of  copper  in  human  semen,  in  the  excre¬ 
ments  of  fowls,  in  eggs,  and  in  the  eye  of 
the  ox;  completely  calcined  in  a  close  vessel. 


PREPARATION  OF  SA^RUP  OF 
GENTIAN. 

BY  M.  E.  TAUVEL. 

SyPv.up  of  Gentian  prepared  according  to  the 
Codex,  loses  its  transparency  a  few  days  after 
its  preparation,  and  becomes  very  turbid 
after  some  time.  This  syrup,  already  disa¬ 
greeable  to  take  on  account  of  its  great  bit¬ 
terness,  is  still  more  repugnant  to  the  patient, 
because  it  has  not  that  agreeable  aspect  to 
the  eye  which  seems  to  contribute  greatly  to 
ameliorating  its  bad  taste. 

With  the  view  of  obtaining  a  syrup  of  gen¬ 
tian  which  retains  its  transparency  without 
its  medicinal  properties  being  weakened,  I 
have  adopted  the  following  process  for  above 


a  year,  and  it  always  gives  a  good  product : 
I  have  preserved  the  proportions  of  the  Co¬ 
dex  : — 

Gentian  Root  in  coarse  powder  48  grams. 


Cold  water .  qs. 

Simple  Syrup . 1,500 


The  gentian  is  lixiviated  in  the  displace¬ 
ment  apparatus  with  a  sufficient  quantity  of 
cold  water ;  the  operation  is  stopped  as  soon 
as  the  liquid  which  flows  out  appears  less 
charged.  The  liquor  is  filtered  and  briskly 
mixed  with  the  boiling  syrup  brought  to  such 
a  consistence  that,  the  liquor  being  added  to 
the  syrup,  the  latter  marks  30°  of  the  areo¬ 
meter. 

By  this  process,  syrup  of  gentian  retains 
its  transparency  for  an  indefinite  period ;  it  is 
quite  as  bitter,  and  more  aromatic,  and  pos¬ 
sesses  more  odor  than  that  of  the  Codex.  I 
have  some  which  has  been  prepared  more 
than  six  months,  which  is  as  limpid  as  on  the 
first  day. 

I  have  made  it  comparatively — 1st,  ac¬ 
cording  to  the  Codex ;  2nd,  with  extract ; 
3rd,  by  the  method  which  I  point  out.  That 
of  the  Codex  presents  the  objection  already 
noticed,  that  of  becoming  turbid.  That  mode 
w7ith  extract  preserves  its  liquidity,  but  it  is 
less  odorous  than  the  two  others.  I  need 
not  repeat  what  I  have  said  concerning  the 
third. 

It  is  known  that  gentian  root  is  a  substance 
which  very  difficultly  yields  to  lixiviation,  on 
account  of  its  viscidity  ;  but  with  a  few  pre¬ 
cautions,  by  sifting  the  powder  very  finely, 
the  difficulties  are  easily  overcome. 


MEDICAL  PROPERTIES  OF  CHLO¬ 
RIDE  OF  MAGNESIUM* 

The  following  are  the  conclusions  at  which 
Dr.  Lebert  arrives  : — 

I.  Chloride  of  magnesium  is  a  very  solu¬ 
ble  and  deliquescent  salt,  well  supported  in 
general,  not  disagreeable  to  take,  if  suffi¬ 
ciently  diluted. 

II.  The  average  dose,  to  obtain  a  purga¬ 
tive  effect,  is  about  32  grammes  for  an 
adult  and  16  for  a  child  of  from  10  to  14 
years  of  age. 

III.  This  salt  has  no  injurious  effect  on 
the  stomach,  and  if  it  sometimes  produces 
uneasiness,  it  is  much  less  incommodious 
than  most  other  purgatives. 

IV.  It  has  a  favorable  influence  on  di¬ 
gestion  ;  its  purgative  action  is  followed  by 
increase  of  appetite. 


*  Archives  Generates  de  Medccine,  Dec., 
1843. 
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V.  It  exerts  a  stimulant  action  as  well  on 
the  secretion  of  bile  as  on  that  ot  the  intes¬ 
tines  ;  the  evacuations  which  it  produces  are 
not  only  copious  and  liquid,  but  also  in 
general  of  a  deep  color,  due  probably  to  the 
copious  effusion  ot  bile. 

VI.  In  general  from  16  to  32  grammes 
produce  from  3  to  5  alvine  evacuations  in 
the  24  hours,  an  effect  which  is  sustained 
even  when  the  salt  is  continued  during  5 
or  G  days,  and  which  is  then  often  still  more 
considerable. 

VII.  The  purgative  effect  ordinarily  com¬ 
mences  from  1  to  3  hours  after  the  salt  is 
taken. 

VIII.  The  evacuations  sometimes  follow 
one  another  quickly ;  but  the  average  time 
is  from  3  to  4  hours. 

IX.  It  is  a  purgative  of  gentle  action  and 
of  very  certain  effect,  which  should  rather  be 
employed  when  it  is  wished  to  produce  and 
sustain  a  purgative  effect  during  a  certain 
time,  than  for  provoking  a  very  powerful  j 
effect,  and  for  a  single  day. 

X.  We  cannot  yet  decide  in  what  diseases 
its  employment  is  proper,  the  present  me¬ 
moir  being  intended  only  to  furnish  some 
notions  concerning  its  physiological  effect. 


EMPLOYMENT  OF  CHLORIDE  OF 
ZINC  IN  TOOTHACHE.* 

BY  DR.  STANELLI. 

, 

According  to  Dr.  Stanelli,  the  chloride  of 
zinc,  liquified  by  exposure  to  the  air,  pos¬ 
sesses  the  property  of  calming  dental  pains. 

His  mode  of  application  is  most  simple. 
By  means  of  a  small  hair  pencil,  a  small 
quantity  of  it  is  applied  to  the  cavity  of  the 
painful  tooth,  and  in  the  space  of  a  few 
minutes  it  appeases  the  most  acute  sufferings, 
without  causing  any  irritation. 

Before  proceeding  to  the  application,  it  is 
indispensable  carefully  to  surround  with 
cotton  wadding,  and,  when  the  chloride  has 
been  applied,  to  well  fill  the  cavity  with  this 
same  cotton.  The  mouth  is  finally  washed 
with  a  little  warm  w?ater. 

The  author  affirms  that  he  has  obtained 
uniform  success  from  this  means  in  more  j 
than  fifty  cases,  and  that  he  has  never  ob¬ 
served  the  progress  of  the  caries  rendered 
more  active  by  it. 


INFLUENCE  OF  FLOWERS  ON 
HEALTH. 

On  the  3rd  of  September,  at  10  p.m.,  I 
went  to  bed  in  a  small  room,  after  having 


placed  on  the  mantelpiece  a  nosegay  of 
flowers  of  jasmine  as  large  as  an  orange  ;  I 
bad  a  frightful  nightmare,  and  I  awoke  at 
two  o’clock  in  the  morning  in  perspiration, 
with  a  violent  headache,  pains  in  the  articu¬ 
lations  of  the  lower  limbs,  and  general  un¬ 
easiness. 

I  immediately  threw  the  flowers  out  of  the 
room,  winch  I  aired  by  opening  the  door  and 
the  windows.  I  did  not  completely  recover  for 
two  days  afterwards. 

Larue  df.  Barry. 


SULPHATE  OF  QUININE,  A  CURE 
FOR  RHEUMATIC  TETANUS* 

A  man,  aet.  52,  in  the  habit  of  sleeping  on 
the  damp  ground,  was  seized,  on  the  8th  of 
February,  1843,  with  pains  of  the  articula¬ 
tions  of  the  back,  and,  at  the  same  time, 
with  rigidity  of  the  inferior  extremities  and 
with  tension  of  the  abdominal  muscles. 
The  following  days,  the  patient  continued  to 
remain  motionless  on  his  bed,  with  a  perma¬ 
nent  contraction  of  the  muscles  of  the  trunk 
and  limbs.  On  the  fifth  day,  the  jaw  be¬ 
came  stiff,  and  tetanus  manifested  itself. 
Several  bloodlettings  were  performed  with¬ 
out  success  ;  laxatives  and  purgatives  pro¬ 
duced  no  better  results.  Six  days  after  the 
appearance  of  the  symptoms,  guided  by  the 
mode  of  invasion  of  the  disease,  the  fever, 
and  the  acute  pains  in  the  joints,  it  was  de¬ 
cided  to  prescribe  sulphate  of  quinine  in  the 
dose  of  twelve  centigrammes.  The  stiffness 
gradually  diminished  under  the  influence  of 
this  remedy,  which  was  persevered  in  for 
more  than  a  month.  At  the  end  of  that  time, 
the  rigidity  had  successively  disappeared 
from  the  limbs,  the  jaw,  and  the  muscles  of 
the  abdomen. 

.  This  fact  is  certainly  very  remarkable ;  it 
presents  an  additional  proof  in  support  of 
the  capital  distinction  which  should  be  es¬ 
tablished  between  essential  neuross,  which 
have  no  essential  support  in  the  economy, 
and  those  which  are  connected  with  another 
affection  of  whose  nature  they  partake.  In 
these  cases,  they  are  accessible  to  our  thera¬ 
peutical  agents.  Thus,  epilepsy,  connected 
with  an  intermittent  fever,  may  lie  cured  by 
antiperiodics  ;  tetanus,  depending  on  rheu- 
matismal  causes,  is  overcome  by  sulphate  of 
quinine.  A  new  opening  for  the  investiga¬ 
tions  of  practitioners  desirous  of  extending 
therapeutics  ! 


*  Annali  Univcrsali  de  Medicina. 


*  Ruccogliore  Medico,  1843. 
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TICKETING  PATRONISED  BY  THE 
PHARMACEUTICAL  SOCIETY. 

To  the  Editors  of  The  Chemist. 

Gentlemen, — 

May  I  be  allowed  to  enquire  through  the 
medium  of  your  valuable  journal,  whether 
Mr.  Baxter,  who  now  figures  as  a  member 
of  the  council  of  the  Pharmaceutical  Society, 
is  one  and  the  same  with  the  Mr.  Baxter,  in 
whose  shop  window  in  High  Holborn,  I 
observed  some  short  time  ago  (when  in 
town),  goods,  the  prices  of  which  were 
ticketed,  for  instance,  “  Seidlitz  Powders,” 
so  much  per  dozen  ?  If  this  be  the  same 
Mr.  Baxter,  it  really  speaks  little  for  the 
selection  of  the  Council  of  our  Society, 
which  should  be  most  respectable.  But  I 
have  no  wish  to  condemn  any  one  without  a 
thorough  knowledge  of  their  peccadillo,  and 
therefore  make  this  enquiry  of  you. 

Wishing  much  success  to  your  efforts  ill 
our  cause,  and  feeling  grateful  for  your  past 
exertions, 

I  remain, 

Your  humble  servant, 

A  Country  M.P.S.G.B. 

Jan.  3rd,  1844. 

P.  S.  How  much  hair  oil,  may  it  be  in¬ 
quired,  does  Mr.  Cole  (a  member  of  the 
Council),  sell  before  he  goes  to  church  on  a 
Sunday  morning ,  and  how  much  is  sold  by 
his  assistants  during  the  service  ?  can  any  of 
your  correspondents  tell  ? 

CASE  OF  ERGOTISM.* 

BY  JAMES  B.  THOMPSON,  M.D. 

This  disease,  if  disease  it  may  be  called,  is 
often  met  with  amongst  the  natives  of  the 
western  coast  of  Africa.  It  was  remarkably 
well  marked  in  the  following  case 

TheJ  subject  was  a  lad  of  about  eigh¬ 
teen  years  of  age,  servant  to  the 
brother  of  Governor  Rankin,  then  re¬ 
siding  at  the  Gambia.  It  was  ob¬ 
served,  that  whenever  this  boy  was  in  the 
act  of  brushing  the  flies  and  mosquitos  from 
his  master  while  at  dinner,  he  dropped  off 
into  an  apparently  sound  sleep,  and  remained 
fixed  in  his  then  position.  He  was  often 
noticed  to  do  the  same  when  about  to  get 
anything  from  off'  the  side-board,  or  in  open¬ 
ing  a  closet  in  the  dining-room.  It  was 
often  amusing,  indeed,  most  laughable,  to 
behold  him  during  this  period  of  somno¬ 
lency.  He  was  not  unlike  a  person  going 
about  the  house  in  his  sleep.  Indeed,  there 
seems  to  be  some  analogy  between  this  affec¬ 
tion  and  that  of  a  confirmed  somnambulist ; 


but  the  former  cases  are  more  generally  fol¬ 
lowed  by  serious,  sometimes  fatal  conse¬ 
quences,  after  a  period  of  years  has  elapsed. 
It  would  appear  as  if  the  circulation  in  the 
brain  was  much  engaged  ;  death,  in  such 
cases,  mostly  terminating  in  a  form  of  as¬ 
phyxia  apoplexy.  I  am  not  aware  that 
antopses  have  thrown  any  light  as  yet  on  the 
subject ;  nor  do  I  imagine  we  are  as  yet  in 
possession  of  the  most  judicious  treatment 
for  such  anomalous  cases. 


SANTONINE  ADULTERATED  WITH 
BORACIC  ACID* 

BY  M.  RUSPINI. 

In  proportion  as  chemistry,  by  its  pro¬ 
gress  and  discoveries,  enriches  therapeutics 
with  a  great  number  of  new  products,  a 
mischievous  genius  is  occupied,  at  the  same 
time,  in  adulterating  the  products  by  the  ad¬ 
mixture  of  substances  nearly  similar  in  their 
nature,  but  which  are  of  no  efficacy. 

Every  oneknows  to  what  adulterations,  since 
their  discovery,  the  salts  of  morphia,  of  qui¬ 
nine,  of  iodine,  creosote,  lactate  of  iron,  &c., 
have  been  exposed.  It  is  the  same  with  san- 
tonine,  the  proximate  principle  of  the  semen 
santonicum,  which,  on  account  of  its  well- 
ascertained  efficacy  as  an  anthelmintic,  is 
now  generally  employed. 

This  substance  wras  first  adulterated  with 
gum  arabic ;  and  now  those  who  prepare  it 
skilfully  mix  it  with  boracic  acid. 

The  following  are  two  processes  which  I 
propose  for  detecting  this  fraud.  These 
means  are  based  on  two  different  properties 
which  santonine  and  boracic  acid  possess. 

PURE  SANTONINE. 

It  is  melted,  at  a  gentle  heat,  on  a  piece  of 
white  paper  ;  if  it  be  pure,  it  should  quickly 
liquify  without  crepitation,  leaving  the  paper 
rather  greasy,  and,  on  cooling,  it  crystal¬ 
lises  in  a  mass,  of  a  yellow  color. 

SANTONINE  AND  BORACIC  ACID. 

Melted  likewise,  at  a  gentle  heat,  on  pa¬ 
per,  it  swells  up,  and  slightly  crepitates,  as 
salts  do  when  they  part  with  their  water  of 
crystallisation.  The  paper  will  likewise  be 
greased  by  the  santonine,  whilst  the  acid, 
deprived  of  its  water,  will  separate  under  the 
form  of  a  white  pow  der. 

If  santonine  contain  the  smallest  quantity 
of  boracic  acid,  it  will  color  green  the  flame 
of  alcohol. 


*  Journal  de  Chimie  Medicate,  Jan.,  1844. 


*  Medical  Gazette ,  January  19,  1844. 
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DANGER  OF  ZINC  IN  BUILDINGS. 

M.  D’Arret  has  recently  shown  (Annales 
dy Hygiene)  that,  in  case  of  fire,  the  use  of 
zinc  as  a  covering  to  buildings  is  attended 
with  considerable  danger;  and,  from  its  com¬ 
bustibility,  he  has  seen  a  stove-chimney, 
made  of  this  metal,  burn  with  frightful  ra¬ 
pidity.  In  a  memoir  presented  to  the  “  Aca- 
demy  of  Sciences  in  the  year  1747,  we 
find  the  following  passage,  which  bears  di¬ 
rectly  on  the  subject:  “  Formerly  zinc  was 
used  to  cover  the  towers  of  churches ;  but 
its  use  has  been  discontinued,  owing  to  its 
having  been  found  dangerous  in  fires  which 
took  place  in  these  churches.”* 


ON  IIELENINE.f 

BY  DR.  RICH. 

Dr.  Bich  having  exposed  to  the  heat  of  a 
baker’s  oven,  in  order  to  dry  it,  some  root  of 
elecampane,  and  which  had  attracted  mois¬ 
ture  from  the  air,  found  sublimed,  against 
the  sides  of  the  paper  with  which  this  root 
was  covered,  a  substance  presenting  silky 
white  and  very  light  bouppes,  presenting  the 
chemical  and  physical  properties  ofhelenine, 
or  camphor  of  elecampane.  He  was  quite 
astonished  at  collecting,  under  this  form,  a 
product  which  is  ordinarily  extracted  under 


the  form  of  oil,  which  congeals  by  distillation, 
of  elecampane,  or  in  crystals  by  allowing  an 
alcoholic  tincture  of  this  root  to  be  saturated 
while  warm. 

Dr.  Bich,  in  the  hope  of  obtaining  a 
greater  quantity  of  this  product,  to  which 
elecampane  appears  to  owe  a  great  part  of 
its  medical  properties,  subjected  a  root  of 
more  recent  crop  to  the  same  heat,  but  he 
obtained  no  product. 

This  fact  appeared  to  him  the  more  sur¬ 
prising,  as  according  to  the  information 
wdiich  he  could  procure  concerning  the  root 
which  furnished  him  the  sublimate  of  Hele- 
nine,  that  it  was  about  six  years  old. 

It  might  be  believed  that  this  root  elabo¬ 
rates  its  most  active  principles  during  a  very 
long  time  after  its  desiccation,  and  that  it 
may  be  the  same  with  other  roots  and  aro¬ 
matic  woods.  However,  may  it  not  also  be 
believed  that  this  root  yielded  helenine  only 
on  account  of  the  commencement  of  altera¬ 
tion  caused  by  the  humidity  w  hich  it  had 
attracted  from  the  air,  by  the  disaggregation 
of  the  cellules  containing  it,  or  by  the  de¬ 
composition  and  destruction  of  the  sub¬ 
stances  which  enveloped  it  in  its  intact 
state  ? 

These  facts  should  fix  the  attention  of 
pharmaciens,  and  stimulate  them  to  more 
ample  and  more  accurate  observation. 


IV.  REVIEWS  AND 

LECTURES  ON  ELECTRICITY,  COM¬ 
PRISING  GALVANISM,  MAGNET¬ 
ISM,  ELECTRO-MAGNETISM, 
MAGNETO  AND  THERMO-ELEC¬ 
TRICITY.  By  Henry  M.  Noad.  A 
new7  and  greatly  enlarged  edition.  Illus¬ 
trated  by  nearly  300  wood-cuts.  London  : 
G.  Knight  and  Sons,  Foster-lane.  1844. 
8vo.,  pp  457. 

The  science  of  electricity,  besides  having 
become  extremely  popular,  from  the  striking 
beauty  of  its  phenomena,  is  likely  ultimately 
to  vie  with  chemistry  in  the  usefulness  of  its 
applications  in  the  arts,  and  in  which,  indeed, 
great  and  wonderfully  rapid  progress  has  al¬ 
ready  been  made.  It  has  already  been  applied 
to  the  art  of  gilding  and  plating,  and  that 
with  great  success.  The  electrotype  will 
hand  down  to  succeeding  ages  the  name  of 
Spencer.  The  electric  clock  and  the  elec¬ 
tric  telegraph  are  also  instances  of  tire  practical 


*  The  Lancet,  Jan.  13,  1844. 

Journal  de  Pharmacie ,  January,  1844. 


NOTICES  OF  ROOKS. 

application  of  electricity  to  mechanical  pur¬ 
poses.  This  agent  has  also  been  proposed 
as  a  means  of  propelling  vessels,  the  use  of 
steam  power  and  its  contingent  inconveniences 
and  expense  (among  the  greatest  of  which 
-may  be  mentioned  the  necessity  of  carrying 
about  enormous  quantities  of  coal)  being 
thus  avoided.  In  metallurgy,  its  value  has 
been  well  recognised. 

These  are  some  of  the  most  important  ap¬ 
plications  of  electricity  in  the  arts  ;  and  that, 
in  a  very  few  years,  its  utility  will  be  far 
more  widely  extended,  there  can  be  not  the 
slightest  doubt.  We  are  but  beginning  to 
appreciate  its  capabilities. 

We  need  not  remind  our  readers  of  its 
value  in  chemistry,  as  a  decomposing  agent, 
&c. 

Under  these  circumstances,  then,  we  can¬ 
not  but  regard  with  satisfaction  the  appear¬ 
ance  of  a  work  wherein  the  principles  and 
law's  of  electricity  are  clearly  explained  and 
fully  developed,  and  by  which  an  acquaint¬ 
ance  with  this  science  is  placed  within  the 
reach  of  the  most  ordinary  capacity ;  such  is 
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the  book  before  us,  which  amplitude  of  de¬ 
tail,  clearness  of  definition,  easy  diction,  and 
avoidance  of  too  abstruse  technicality,  com¬ 
bine  to  render  comprehensible  as  well  as 
useful : — - 

“  It  was  in  the  year  1749  that  the  cele¬ 
brated  American  philosopher  Franklin,  in  a 
letter  to  Mr.  Collinson,  stated  fully  his  rea¬ 
sons  for  considering  the  cause  of  electricity 
and  lighting  to  be  the  same  physical  agent, 
differing  in  nothing  save  the  intensity  of  its 
action.  “  When,”  says  he,  “  a  gun-barrel, 
in  electrical  experiments,  has  but  little  elec¬ 
trical  fire  in  it,  you  must  approach  it  very 
near  with  your  knuckle  before  you  can  draw 
a  spark  ;  give  it  more  fire  and  it  will  give  a 
spark  at  a  greater  distance.  Two  gun-bar¬ 
rels  united,  and  as  highly  electrified,  will 
give  a  spark  at  a  still  greater  distance.  But 
if  two  gun-barrels  electrified,  will  strike  at 
two  inches  distance,  and  make  a  loud  snap, 
to  what  a  great  distance  may  ten  thousand 
acres  of  electrified  cloud  strike,  and  give  its 
fire,  and  how  loud  must  be  that  crack?” 
He  next  states  the  analogies  which  afford 
presumptive  evidence  of  the  identity  of 
lightning  and  electricity.  The  electrical 
spark  is  spark  is  zig-zag,  and  not  straight ; 
so  is  lightning.  Pointed  bodies  attract 
electricity ;  lightning  strikes  mountains, 
trees,  spires,  masts,  and  chimneys.  When 
different  paths  are  offered  to  the  escape  of 
electi'icity,  it  chooses  the  best  conductor,  so 
does  lightning.  Electricity  fuses  metals  ;  so 
does  lightning.  Electricity  fires  combustibles  ; 
so  does  lightning.  Lightning  rends  bad  con¬ 
ductors  where  it  strikes  them ;  so  does 
electricity  when  rendered  sufficiently  strong. 
Lightning  reverses  the  poles  of  a  magnet ; 
electricity  has  the  same  effect.  A  stroke  of 
lightning,  when  it  does  not  kill,  often  pro¬ 
duces  blindness ;  Franklin  rendered  a 
pigeon  blind  by  a  stroke  of  electricity  in¬ 
tended  to  kill  it.  Lightning  destroys  ani¬ 
mal  life  ;  the  American  philosopher  killed  a 
turkey  and  a  hen  by  electrical  shocks. 

“  It  was  in  the  June  of  1752,  that  Franklin 
made  his  memorable  experiment  of  raising  a 
kite  into  a  thunder-cloud,  and  drawing  from 
.  it  sparks,  with  which  Leyden  jars  were 
charged,  and  the  usual  electrical  experiments 
performed.  A  month  earlier,  it  appears 
that  a  French  electrician,  M.  Dalibard,  fol¬ 
lowing  the  minute  and  circumstantial  di¬ 
rections  given  by  Franklin  in  his  letters  to 
Mr.  Collinson,  obtained  sparks  from  an  ap¬ 
paratus  prepared  at  Marly- la -Ville  :  and  an 
attempt  has  lately  been  made  by  M.  Arago 
to  claim  for  this  philosopher,  and  Nollet, 
the  honor  of  having  established  the  identity 
'  of  lightning  and  electricity :  it  is  clear, 
however,  that  the  just  right  belongs  to 
Franklin,  for,  although  this  eminent  electri¬ 


cian  was  a  month  later  in  his  capital  experi¬ 
ment  than  Dalibard,  it  was  nevertheless  at 
his  suggestion,  and  on  his  principles,  that 
the  arrangements  of  the  Frenchman  were 
made  :  and,  indeed,  if  the  honor  of  the  dis¬ 
covery  is  to  be  given  to  the  individual  who 
first  obtained  sparks  from  an  atmospheric 
apparatus,  it  belongs  neither  to  Dalibard, 
nor  to  Franklin,  but  to  an  old  retired  soldier 
and  carpenter,  named  Coffier,  who  was  em¬ 
ployed  by  Dalibard  to  assist  him  in  his  ex¬ 
periments,  and  who  actually  first  drew  a 
spark  when  the  cure  was  absent. 

“  The  analogy  between  the  electric  spark 
and  light"  ing  was  noticed  at  an  early  period 
in  electrical  science.  In  1708,  Dr.  Wall 
mentioned  a  resemblance  of  electricity  to 
thunder  and  lightning.  ‘In  1735,  Mr.  Grey 
conjectured  their  identity,  and  that  they  dif¬ 
fered  in  degree  only;  and  in  1748,  the 
Abbe  Nollet  re-produced  the  conjecture  of 
Grey,  attended  with  more  substantial  rea¬ 
sons.  Now,  if,  as  was  somewhat  whimsi¬ 
cally  asserted  by  Arago,  “the  whole  affair 
of  the  experiment  was  useless,  the  flame  on 
the  javelins  of  the  Roman  sentinels,  of  the 
fifth  legion,  and  the  Castor  and  Pollux  so 
often  seen  by  sailors  on  their  mast  tops' 
being  sufficient  as  experiments,”  then  the 
credit  of  the  discovery  is  due  to  Stephen 
Grey,  who  first  conjectured  the  identity  be¬ 
tween  electricity  and  lightning  (see  the  ex¬ 
cellent  historical  sketch  of  electricity  in  the 
first  volume  of  Dr.  Lardner’s  Manual  of 
Electricity,  and  No.  130,  Cabinet  Cyclo¬ 
paedia). 

“  The  following  is  the  account  transmitted 
to  us  of  Franklin's  bold  experiment  : — 
He  prepared  his  kite  by  making  a  small 
cross  of  two  light  strips  of  cedar,  the  arms  of 
sufficient  length  to  extend  to  the  four 
corners  of  a  large  silk  handkerchief  stretched 
upon  them ;  to  the  extremities  of  the  arms  of 
the  cross,  he  tied  the  corners  of  the  hand¬ 
kerchief.  This  being  properly  supplied  with 
a  tail,  loop,  and  string,  could  be  raised  in 
the  air  like  a  common  paper  kite ;  and, 
being  made  of  silk,  was  more  capable  of 
bearing  rain  and  wind.  To  the  upright  arm 
of  the  cross  was  attached  an  iron  point,  the 
lower  end  of  which  was  in  contact  with  the 
string  by  which  the  kite  was  raised,  which 
was  a  hempen  cord.  At  the  lower  extre¬ 
mity  of  this  cord,  near  the  observer,  a  key 
was  fastened  ;  and,  in  order  to  intercept  the 
electricity  in  its  descent,  and  prevent  it  from 
reaching  the  person  who  held  the  kite,  a  silk 
ribbon  was  tied  to  the  ring  of  the  key,  and  con¬ 
tinued  to  the  hand  by  which  the  kite  was  held. 

“  Furnished  with  this  apparatus,  on  the  ap¬ 
proach  of  a  storm,  he  went  out  upon  the 
commons  near  Philadelphia,  accompanied  by 
his  son,  to  whom  alone  he  communicated  his 
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intentions,  well  knowing  the  ridicule  which 
would  have  attended  the  report  of  such  an 
attempt  should  it  prove  to  he  unsuccessful. 
Having  raised  the  kite,  he  placed  himself 
under  a  shed,  that  the  ribbon  by  which 
it  was  held  might  be  kept  dry,  as  it  would 
become  a  conductor  of  electricity  when 
wetted  by  rain,  and  so  fail  to  afford  that 
protection  for  which  it  was  provided.  A 
cloud,  apparently  charged  w  ith  thunder,  soon 
passed  directly  over  the  kite.  lie  observed 
the  hempen  cord,  but  no  bristling  of  its 
fibres  was  apparent,  such  as  was  wont  to  take 
place  when  it  was  electrified.  He  presented 
his  knuckles  to  the  key,  but  not  the  smallest 
spark  wras  perceptible.  The  agony  of  his 
expectation  and  suspense  can  be  adequately 
felt  by  those  only  who  have  entered  into  the 
spirit  of  such  experimental  researches.  After 
the  lapse  of  some  time  he  saw  the  fibres  of 
the  cord  near  the  key  bristled,  and  stood  on 
end.  He  presented  his  knuckle  to  the  key 
and  received  a  strong  bright  spark.  It  was 
lightning.  The  discovery  wras  complete,  and 
Franklin  felt  that  he  wras  immortal  I 

u  A  shower  nowr  fell,  and  wetting  the  cord 
of  the  kite,  improved  its  conducting  power. 
Sparks  in  rapid  succession  were  drawn  from 
the  key  ;  a  Leyden  jar  was  charged  by  it, 
and  a  shock  given  ;  and,  in  fine,  all  the  ex¬ 
periments  which  were  wont  to  be  made  by 
electricity  were  reproduced,  identical  in  all 
their  concomitant  circumstances. 

“  Franklin  afterwards  raised  an  insulated 
metallic  rod  from  one  end  of  his  house,  and 
attached  to  it  a  chime  of  bells,  which,  by 
ringing,  gave  notice  of  the  electrical  state  of 
the  apparatus.’ ’ 

These  interesting  experiments  were  eagerly 
repeated  in  almost  every  civilised  country, 
with  variable  success.  In  France  a  grand 
result  wras  obtained  by  M.  de  Romas  :  he  con¬ 
structed  a  kite  Seven  feet  high,  which  he  raised 
to  the  height  of  550  feet  by  a  string,  having 
a  fine  wire  interwoven  throughout  its  whole 
length.  On  the  26th  of  August,  1750, 
flashes  of  fire,  ten  feet  long,  and  an  inch  in 
diameter,  were  given  off  from  the  conductor. 
In  the  year  1753,  a  fatal  catastrophe  from 
incautious  experiments  upon  atmospheric 
electricity,  occurred  to  Professor  Richmann, 
of  St.  Petersburg  ;  he  had  erected  an  ap¬ 
paratus  in  the  air,  making  a  metallic 
communication  between  it  and  his  study, 
where  he  provided  means  for  repeating 
Franklin’s  experiments  :  while  engaged  in 
describing  to  his  engraver,  Tokolow,  the 
nature  of  the  apparatus,  a  thunder  clap  was 
heard,  louder  and  more  violent,  than  any 
which  had  been  remembered  at  St.  Peters¬ 
burg.  Richmann  stooped  towards  the  electro¬ 
meter  to  observe  the  force  of  the  electricity, 
and,  “  as  he  stood  in  that  posture,  a  great 


white  and  bluish  lire  appeared  between 
the  rod  of  the  electrometer  and  his  head.  At 
the  same  time  a  sort  of  stream  of  vapor 
arose,  which  entirely  benumbed  the  engraver, 
and  made  him  sink  on  the  ground.”  Several 
pails  of  the  apparatus  were  broken  in  pieces 
and  scattered  about ;  the  doors  of  the  room 
were  torn  from  their  hinges,  and  the  house 
shaken  in  every  part.  The  wife  of  the  pro¬ 
fessor,  alarmed  by  the  shock,  ran  to  the 
room,  and  found  her  husband  sitting  on  a 
chest,  which  happened  to  be  behind  him 
w  hen  he  was  struck,  and  leaning  against  the 
wall.  He  appears  to  have  been  instantly 
struck  dead  ;  a  red  spot  was  found  on  his 
forehead,  his  shoe  was  burst  open,  and  a  part 
of  his  waistcoat  singed  ;  Tokolow  was  at  the 
same  time  struck  senseless.  This  dreadful 
accident  was  occasioned  by  the  neglect  on 
the  part  of  Richmann  to  provide  an  arrange¬ 
ment  by  which  the  apparatus,  when  too 
strongly  electrified,  might  discharge  itself  into 
the  earth,  a  precaution  that  cannot  be  too 
strongly  urged  upon  all  who  attempt  expe¬ 
riments  in  atmospheric  electricity. 

The  experiments  writh  the  electrical  kite 
are  very  interesting,  but  great  caution  is  re¬ 
quired  in  conducting  them.  When  thunder 
clouds  are  about,  the  string  should  never  be 
allowed  to  pass  through  the  hand  while 
raising  the  kite,  even  though  it  have  a  good 
connection  with  the  ground  :  indeed,  even 
under  a  cloudless  sky,  during  a  smart  north¬ 
east  breeze,  I  have  frequently  experienced 
very  unpleasant  shocks  whilst  letting  out  the 
|  string.  By  employing,  however,  the  little 
apparatus  shown  in  figure  68,  complete  se¬ 
curity  is  ensured,  and  1  strongly  recommend 
it  to  the  notice  of  kite  experimenters.  A,  is 
a  square  copper  box  supported  on  a  stout 
glass  pillar  (not  less  than  twro  inches  thick), 
and  firmly  cemented  into  a  base-board,  which 
is  secured  to  the  ground  by  strong  iron  pegs 
.  nine  inches  long,  passing  through  the  holes, 
and  driven  into  the  ground.  The  box  con¬ 
tains  a  reel,  round  which  the  wired  string 
is  wound ;  it  is  turned  by  a  glass  handle 
fixed  on  the  multiplying  wheel,  d  is  a  small 
catch  moved  by  a  key  furnished  with  a  glass 
handle,  by  which  the  reel  may  be  stopped 
when  required,  without  touching  the  string. 
c  is  a  Lane’s  electrometer  provided  w’ith  a 
screw -adjustment,  by  which  the  distance  be¬ 
tween  the  brass  balls  may  be  regulated  w  ith 
the  greatest  nicety  ;  it  is  connected  with  the 
ground  by  a  chain  or  wire.  The  method  of 
using  this  apparatus  will  immediately  be  un¬ 
derstood.  When  the  kite  (which  may  be  simply 
a  silk  handkerchief,  stretched  on  a  cross  of 
light  wood)  is  raised  a  sufficient  height  from 
the  ground  for  the  wind  to  act  upon  it,  the 
string  need  no  longer  be  held  in  the  hand, 
the  kite  draws  it  from  the  reel,  and  the  ex- 
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perimenter,  by  means  of  the  catch  and  key, 
has  it  under  his  complete  control.  When 
a  sufficient  quantity  of  string  has  been  taken 
out,  a  silk  cord,  two  or  three  yards  long,  is 
thrown  over  the  string,  and  by  means  of  a 
running  noose,  tightened  upon  it,  and  the 
other  end  made  fast  to  a  post ;  by  this  means 
the  strain  is  taken  off  the  box. 

On  ordinary  occasions,  that  is,  when  no 
unusual  exhibitions  of  electricity  are  antici¬ 
pated,  I  generally  set  the  balls  of  the  dis¬ 
charger  about  one-fifth  of  an  inch  apart, 
and,  instead  of  connecting  the  sliding  wire 
with  the  earth,  put  it  in  communication 
with  the  interior  coating  of  a  Leyden  phial. 
In  a  few  minutes  sparks  pass  between  the 
balls,  and  on  dry  days,  when  the  wind  is 
in  the  north  or  north-east,  with  about  half  a 
mile  of  wired  string  out,  I  have  frequently 
had  discharges  at  the  rate  of  one  a  minute 
from  the  jar,  through  a  striking  distance  of 
one-fourth  of  an  inch,  for  hours  together. 
In  order  to  test  the  species  of  electricity 
collected,  I  cause  the  jar  to  discharge  through 
a  helix  of  copper  wire,  enclosing  a  needle  : 
after  five  or  six  explosions  have  passed,  the 
needle  becomes  magnetised,  the  direction  of 
the  poles  indicating  the  manner  in  which  the 
jar  was  charged.  If  the  helix  be  a  right- 
handed  one,  that  is,  one  in  which  the  convo¬ 
lutions  take  the  same  direction  as  that 
in  which  the  hands  of  a  watch  move,  then,  if 
the  jar  be  charged  positively ,  that  extremity 
of  the  needle  lying  in  the  coil  which  is 
nearest  to  the  negative  or  outside  coating  of 
the  jar  will  become  a  north  pole.  If  the 
helix  be  left-handed,  the  results  are  exactly 
the  reverse. 


It  is  most  interesting  and  instructive  to 
watch  the  effect  of  clouds  passing  near  the 
kite,  their  presence  being  invariably  indi¬ 
cated  by  the  increased  rapidity  of  the  dis¬ 
charges  between  the  balls  ;  the  distance  at 
which  the  electricity  is  communicated  is 
indeed  astonishing.  I  have  frequently  ob¬ 
served  a  very  marked  alteration  in  the  dis¬ 
charges  from  the  approach  of  a  single  and 
small  cloud  before  it  could  have  reached 
within  half  a  mile  of  the  kite ;  and  I  have 
often  astonished  bystanders  who  have  been 
amusing  themselves  by  drawing  small  sparks 
from  the  string  with  their  knuckles,  by 
watching  the  opportunity  presented  by  the 
approach  of  one  of  these  clouds,  and  then 
desiring  them  to  repeat  their  experiment, 
and  the  result  has  generally  been  a  shock 
which  has  taught  them  to  treat  the  apparatus 
with  far  greater  respect  than  before. 

One  of  the  first  things  that  the  kite  expe¬ 
rimenter  will  probably  notice  is  the  peculiar 
pungency  of  the  spark  :  we  are  accustomed 
to  receive  sparks  an  inch  long  from  the 
prime  conductor  of  an  electrical  machine  for 
amusement ;  it  would  not,  however,  be  safe 
to  approach  a  kite  string  from  wjiich  sparks 
of  such  a  length  might  be  drawn.  The 
shocks  from  sparks  half  an  inch  long  are 
generally  very  severe,  and  resembling  more 
the  shock  from  a  highly  charged  Leyden 
phial,  than  that  from  the  prime  conductor : 
the  length  of  the  spark  is  not,  however, 
altogether  the  criterion  of  the  intensity  of 
the  electricity,  which  depends  upon  the 
quantity  of  string  extended,  and  more  still 
upon  the  state  of  the  atmosphere. 
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This  work  will  be  found  invaluable  to 
those  who  are  about  to  eounnenee  the  study 
of  the  science  of  electricity. 


JAMES’  FEVER  POWDER. 

Mu.  J.  L.  Kiddle,  of  Lamb’s  Conduit- 
street,  has  sent  us  a  bottle  of  this  celebrated 
sudorific.  We  have  taken  some  ourselves, 
and  have  administered  it  to  others  ;  and  we 
have  no  hesitation  in  attesting  its  efficiency. 
Mr.  K.  has  conferred  on  the  public  an  ines¬ 
timable  benefit  by  selling  it  at  a  reasonable 
price,  4s.  Gd.  per  o z.,  thus  putting  it  within 
the  reach  of  the  poorer  classes.  We  are 
by  no  means  advocates  of  the  cheap  medi¬ 
cine  system ;  but  in  this  case,  the  price  is 
reduced  to  fairness,  while  the  article  sold  is 
honestly  and  properly  prepared. 


LACTATE  OF  IRON. 

We  have  received  from  M.  Duhamel,  of 
Duke-street,  Grosvenor-square,  a  box  of  his 
dragees  minerales  and  pastilles  de  lactale 
de  for.  These  preparations  of  iron  are 
almost  without  ferruginous  taste,  and  we 
have  found  them  exceedingly  efficacious. 
We  recommend  them  as  by  far  the  best 
forms  of  administering  iron. 
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An  Inquiry  into  the  Nature  of  the  Sim¬ 
ple  Bodies  of  Chemistry.  By  David  Low, 
F.R.S.E.,  Professor  of  Agriculture  in  the 
University  of  Edinburgh.  London  :  Long¬ 
man  and  Co.  Edinburgh  :  A.  and  C.  Black, 
1844. 


TO  CORRESPONDENTS. 

Great  pressure  of  business  has  compelled 
us,  reluctantly,  to  delay  answering  by  post 
the  queries  of  several  correspondents  :  how¬ 
ever,  they  will  be  answered  by  the  2nd  inst. 

V.  de  P. — Your  letter  was,  unfortunately, 
too  late.  Will  you  favor  us  with  the  means 
of  addressing  you  ? 

Mr.  Brown. — Answered  by  post. 

If  a  “Subscriber,”  who  writes  on  the 
subject  of  the  study  of  medicine,  &c.,  will 
send  us  the  means  of  addressing  him,  he 
shall  have  the  best  advice  we  can  offer. 

A.  B. — Send  your  address. 

We  will  endeavor,  if  other  engagements 
permit,  to  comply  with  “A  Tradesman’s” 
request. 


SUMMARY  OF  METEOROLOGICAL 
OBSERVATIONS  MADE  ATOTLEY, 
YORKSHIRE,  IN  DECEMBER,  1813. 


BY  K.  THOMISON. 


BAROMKTElt. 


Monthly  mean .  30-09 

Mean  at  9  a.m .  30*10 

,,  3  p.m .  30  09 

,,  9  p.m .  30*09 

Maximum  on  18th  ..  30*30 
Minimum  on  5th  ....  29*69 

Range  .  *61 

THERMOMETER. 

Monthly  mean .  41° 

Mean  of  maxima  .  43 

,,  minima .  39 

Maximum  on  18th  ....  52 

Minimum  on  Gth .  29 

Range .  23 

WIND. 

Days.  Days 

N.  0  S.  0 

N.  E.  0  S.  W.  18 

E.  0  W.  7 

•S.  E.  0  N.W.  1 

RAIN. 


0-2G  inches. 


WEATHER. 


Days. 

* 

Clear. .  . . 

....  1 

Frost . 

Cloudy  . . 

.. ..  11 

Hoar  frost . .  . . 

Overcast 

....  10 

Misty . 

Showers 

4 

•  •  «  •  ~ 

Snow  . . 

..  ..  0 

general  remarks. 

Uniformity  of  temperature  and  pressure 
has  been  the  characteristic  of  this  month, 
and  fair  cloudy  weather  has  generally  pre¬ 
vailed.  There  have  been  only  three  frosty 
nights,  and  scarcely  one-fourth  of  an  inch  of 
rain  has  fallen  during  the  period.  From  the 
frequency  bf  cases  of  severe  disease,  and  es¬ 
pecially  infantine  complaints,  we  may  infer 
that  such  unseasonably  mild  weather  has  not 
been  favorable  to  health. 


Nota  Bene. — All  Comm unications,  Books 
for  Reticle,  and  Substances  to  be  Analysed, 
must  be  addressed  “  To  the  Editor.'  of  the 
Chemist,  310,  Strand,  London.'1  Communi¬ 
cations  must  be  prepaid,  and  sent  before  the 
\C,th  of  each  month;  Books  for  Review  before 
the  10  th . 
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ON  THE  CONSTITUTION  OF  SALINE 
BODIES,  WITH  SOME  REMARKS 
ON  DR.  HARE’S  VIEWS  OF  THE 
SUBJECT. 

BY  REUBEN  PHILLIPS. 

The  word  salt  was  originally  confined  to  what 
chemists  now  call  chloride  of  sodium,  or  com¬ 
mon  salt — a  substance  which  has  been  known 
in  common  from  the  remotest  ages.  The 
term  was  afterwards  generalised  by  chemists, 
and  employed  by  them  in  a  very  indefinite 
sense.  Every  body  which  is  sapid,  easily 
melted,  soluble  in  water,  and  incombustible, 
was  classed  among  the  salts. 

Salts  were  considered  by  the  older  che¬ 
mists  as  substances  intermediate  between 
earths  and  water  ;  and,  as  in  these  days, 
many  disputes  arose  as  to  what  bodies  ought 
to  be  comprehended  under  this  class,  and 
what  excluded  from  it.  All  allowed  the  acids 
and  alkalis  to  be  salts  ;  but  the  difficulty 
was,  into  what  class  to  put  the  earths  and 
metals  ;  for  they  found  many  of  the  earths  to 
possess  all  the  properties  which  have  been 
ascribed  to  salts,  and  metallic  bodies  are  capa¬ 
ble  of  entering  into  combinations  which  pos¬ 
sess  saline  properties. 

In  process  of  time,  however,  the  term  salt 
was  restricted  to  three  classes  of  bodies, — 
namely,  to  the  acids  and  alkalis,  and  to  the 
substances  which  acids  produce  with  the 
earths,  alkalis  and  metallic  oxides.  The 
acids  and  alkalis  were  called  simple  salts ; 
the  salts  belonging  to  the  third  were  called 
compound  or  neutral.  This  last  appellation 
originated  from  an  opinion  long  entertained 
by  chemists,  namely,  that  the  acids  and  alka¬ 
lis,  from  which  such  salts  are  produced,  are 
of  a  contrary  nature,  and  that  they  counter¬ 
acted  one  another ;  consequently,  the  result¬ 
ing  compounds  were  possessed  of  the  pro- 
N.S.  Vol.  II,— No,  XV,,  March,  1844, 


perties  of  neither  acids  nor  alkalis,  but 
properties  intermediate  between  the  two. 
Chemists  subsequently  restricted  the  term 
salt  still  more,  by  tacitly  excluding  acids  and 
alkalis  from  the  class  of  salts. 

On  the  eve  of  Sir  H.  Davy's  discoveries, 
the  definition  of  a  salt  was,  any  compound 
formed  by  the  union  of  any  acid  with  any 
alkali,  earth,  or  metallic  oxide.  Davy  taught 
chemists  to  modify  their  views  :  he  shewed 
that  the  so-called  muriates — compounds 
of  muriatic  acid  with  metallic  oxides,  are 
chlorides ;  that  is,  compounds  of  chlorine 
with  metals  :  and  since  he  shewed  chlorine 
not  to  be  an  acid,  and  since  metals  are  not 
alkalis,  it  follows  that  in  the  dry  state  this  class 
of  salts  contain  no  acid  nor  alkali.  Gay 
Lussac  shewed  that  as  much  might  be  said  of 
the  cyanides,  or,  as  they  were  formerly  called, 
prussiates.  Here,  then,  are  many  salts  which 
contain  neither  acid  nor  alkali. 

Davy  had  shewn  chloric  acid  to  be  a  com¬ 
pound  of  06+Cl+H,  and  chloride  of  po¬ 
tassium  to  be  O6  +  Cl  +  K,  of  which  he 
remarked,  that  the  only  difference  in  the  ulti¬ 
mate  constitution  of  the  two  compounds 
consists  in  its  containing  in  one  case  hydro¬ 
gen,  which,  when  replaced  by  potassium, 
forms  the  salt  called  chloride  of  potassium.  He 
shewed  that  the  same  views  might  be  applied 
to  a  variety  of  other  compounds.  But,  not¬ 
withstanding  the  beautiful  simplicity  of  these 
views,  chemists  were  slow  to  adopt  them  ;  and 
it  is  only  lately,  and  after  the  existence  of  a 
great  number  of  polybasic  acids  has  been 
discovered,  to  the  constitution  of  which  these 
views  supply  the  only  key,  that  they  have 
been  generally  adopted. 

Having  thus  taken  a  short  review  of  the 
past,  we  come  to  consider  a  point  relative  to 
which  a  controversy  now  exists,  namely, 
whether  or  not  salts  ever  consist  of  acids 
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and  oxides ;  that  is,  if,  when  dissolved  in 
water,  they  preserve  the  same  constitution  as 
in  the  solid  state. 

The  principal  arguments  in  favor  of  the 
opinion  that  aqueous  saline  solutions  consist 
of  a  radical  and  metal,  are  derived  from  the 
electrolysis  of  saline  solutions.  Faraday  has 
shewn  that  none  but  binary  compounds  are 
electrolytes.  Now,  since  it  can  be  shewn  that 
salts,  as  sulphate  of  soda,  for  example,  can 
be  decomposed  by  an  electric  current,  it  hence 
follows  that  it  is  a  binary  compound  :  this 

may  either  be  SO4  +  Na,  or  SO1  +  H  +  NaO. 
By  separating  the  solution  by  a  diaphragm 
interposed  between  the  electrodes,  it  is  ob¬ 
served,  that' in  the  side  of  the  cell  where  the 
anode  is,  there  is  produced,  for  every  equiva¬ 
lent  of  oxygen  there  delivered  up,  an  equiva¬ 
lent  of  acid ;  and  also,  at  the  cathode,  for  every 
equivalent  of  hydrogen  produced,  there  is  an 
equivalent  of  alkali.  If,  now,  the  current 
which  ] >asses  through  this  saline  solution  he 
passed  through  a  voltameter,  there  will  be, 
the  same  quantity  of  hydrogen  liberated  in 
the  voltameter  as  produced  in  the  decompos¬ 
ing  cell.  Now,  Faraday  has  shewn  that  any 
quantity  of  electricity  passing  through  these 
decomposing  cells,  under  these,  circumstances, 
must  produce  the  same  effect  in  each.  We 
see  that  the  production  of  hydrogen  and  oxy¬ 
gen  is  the  same  in  both  cases  :  therefore  some 
or  all  of  the  substances  liberated  in  the  sul¬ 
phate  of  soda  cell  must  be  produced  by  some 
secondary  action,  otherwise  there  is  twice  as 
muelfwork  performed  in  one  cell  as  there  is  in 
the  other,  by  the  same  power,  which  is  absurd. 

According  to  the  theory  which  assumes 
that  sulphate  of  soda  and  like  salts  are  re¬ 
presented  when  in  solution  by  radical  +  metal, 
this  electrolytic  action  admits  of  a  happy 
explanation,  in  this  manner  : — that  for  every 
equivalent  of  -the  mixed  gases  liberated  in 
the  voltameter,  one  of  the  radical,  in  this 
case  8Q4,  and  one  of  metal,  in  this  instance" 
sodium,  are  produced  ;  but  in  this  case  the 
radical  SO4  is  assumed  incapable  of  a  sepa¬ 
rate  existence,  and  therefore  resolves  itself 
and  an  equivalent  of  water  into  SO4  +11  + 
free  oxygen  ;  and  the  sodium  at  the  cathode 
forms,  with  an  equivalent  of  water,  soda  and 
hydrogen.  If,  now,  this  salt  of  sodium  be 
replaced  by  another,  the  metallic  basis  of 
which  is  incapable  of  decomposing  water, 
then  should  the  metal  be  obtained  in  the 
metallic  form,  and  no  hydrogen  should  be 
liberated.  And,  accordingly,  when  sulphate 
of  copper  is  used  instead  of  the  sulphate  of 
soda,  the  substances  produced  at  the  anode 
continue  the  same,  but  at  the  cathode,  for  an 
oxide  and  hydrogen,  metallic  copper  only  is 
obtained. 

Hr.  Hare  seems  to  consider  that  these  are 


the  chief  reasons  which  have  induced  many 
chemists  to  regard  it  as  certain  that  the 
saline  constitution  is  represented  in  all  eases 
by  radical  +  metal ;  and  at  first  sight  the 
experiments  may  seem  to  justify  that  con¬ 
clusion.  For  only  let  us  attempt  to  explain 
them  on  the  supposition  that  sulphate  ot 
soda  in  solution  is  oxide  of  sodium  -f- 

sulphuric  acid  :  then,  as  before,  for  every 
equivalent  of  water  decomposed  in  the  volta¬ 
meter,  one  equivalent  of  salt  is  decomposed  ; 
that  is,  we  have  on  the  anode  side  of  the  cell 
sulphuric  acid,  and  on  the  cathode,  its  equi¬ 
valent  of  alkali  :  but  this  does  not  accord 
with  experiment,  as,  in  addition  to  this,  there 
must  be  an  equivalent  of  oxygen  and  hydro¬ 
gen,  which,  on  this  supposition,  are  not  ob¬ 
tained. 

But  Dr.  Hare  has  shewn  that  the  before- 
mentioned  experiments  are  perfectly  re¬ 
concilable  with  the  notion  that  sulphate  of 
soda  consists  of  sulphuric  acid  and  soda. 
In  lieu  of  the  assumption  that  the  radical 
SO4  is  incapable  of  a  separate  existence,  he 
assumes,  that  when  sulphate  of  soda  is  sub¬ 
mitted  to  electrolysis,  the  soda  alone  is  the 
object  of  attack.  But  this  supposition  im¬ 
plies  another,  as  we  shall  presently  see. 

Imagine  a  line  of  particles  of  sulphate  of 
soda,  'each  atom  of  which  consists  of  two 

atoms  S()4  +  H,  and  NaO;  imagine,  then, 
that  an  electric  current  be  transmitted,  the 
soda  contained  in  the  sulphate  being  the  sub¬ 
stance  by  the  aid  of  which  the  current  passes. 
Then,  at  the  anode,  the  oxygen  of  the  soda 
becomes  delivered  up,  while  the  sodium 
passes  on  from  one  particle  of  sulphate  of 
soda  to  the  next,  until  it  at  last  reaches  the 
cathode,  where  it  is  rendered  in  the  metallic 
state,  and  instantly  acts  on  the  solution, 
forming  soda  and  hydrogen  ;  while  the  sul¬ 
phuric  acid  remains  at  the  anode  by  reason 
of  its  via  inertia.  If  sulphate  of  copper  he 
substituted  for  the  soda  salt,  then,  because 
the  metal  given  up  at  the  cathode  is  incapable 
of  decomposing  water,  no  hydrogen  is  ob¬ 
tained,  hut  at  the  anode  sulphuric  acid  is  still 
produced. 

Therefore,  we  see  that  there  is  no  necessity 
for  concluding  that  the  saline  solutions  must 
consist  of  radical  +  metal,  while  we  have  Dr. 
Hare’s  theory  of  the  electrolysis  of  such  bo¬ 
dies.  But,  as  before  said,  his  primary  assump¬ 
tion  implies  another,  which  I  proceed  to 
explain. 

During  the  electrolysis  of  water  and  such 
like  simple  combinations,  it  may  he  con¬ 
ceived  that  oxygen  is  liberated  on  the  anode, 
while  the  hydrogen  passes  on  to  the  cathode  ; 
or  hydrogen  may  be  first  produced  on  the 
cathode,  and  the  oxygen  may  pass  on  from 
molecule  to  molecule  to  the  anode  ;  or  both 
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effects  may  be  simultaneously  produced.  Let 
us  consider  these  cases  separately  on  a  solu¬ 
tion  of  sulphate  of  soda,  supposing  it  radical 
+  metal.  In  the  first  case,  then,  imagine  a 
line  of  such  particles  extending  between  the 
electrodes ;  on  the  transmission  of  the  cur¬ 
rent,  a  particle  of  the  radical  is  given  up  on 
the  anode,  while  the  metal  passes  on  to  the 
cathode :  this  case,  then,  agrees  with  pre¬ 
viously  admitted  facts  ;  for  the  radical  evolves 
oxygen,  and  the  metal  liberates  hydrogen  : 
supposing  the  decomposing  cell  separated  by 
a  diaphragm,  there  would  remain  in  the 
anode  side  of  the  cell  a  constant  cpiantity  of 
radical,  with  a  diminishing  quantity  of  so¬ 
dium  ;  and  on  the  cathode  side,  the  radical 
would  also  be  a  constant  quantity,  while 
the  sodium  would  be  increasing.  In  the 
second  case,  the  radical,  passing  from  the 
cathode  to  the  anode  division,  would  cause 
an  increase  of  radical  in  the  latter  division, 
which  would  be  accompanied  by  a  corre¬ 
sponding  loss  of  acid  from  the  cathode  side  : 
the  evolution  of  gas  will  be  the  same  as  in 
former  case. 

In  the  third  case,  which  is  compounded  of 
the  former  two,  there  would  be,  by  the  first 
case,  an  increasing  quantity  of  metal  in  the 
cathode  division ;  and,  by  the  second  case,  an 
increasing  quantity  of  radical  in  the  anode 
part  of  the  cell.  Hence  is  this  theory  appli¬ 
cable  to  either  of  these  cases. 

Let  us  now  examine  Dr.  Hare’s  theory  on 
this  point.  The  first  case  has  been  already 
considered,  and  shewn  to  be  consistent 
with  facts.  For  the  consideration  of  the 
second  case,  conceive  a  number  of  molecules 
of  sulphuric  acid  +  soda  extending  between 
the  electrodes  ;  on  the  formation  of  the  cur¬ 
rent  (bearing  in  mind  that  the  soda  is  the 
only  body  to  be  acted  on)  the  sodium  be¬ 
comes  liberated  at  the  cathode,  while  the 
oxygen  passes  on  from  atom  to  atom  as  far 
as  the  anode.  The  products  of  such  an 
action  should  be  oxygen  and  hydrogen  only  ; 
for  the  sulphuric  acid  having  no  cause  for 
moving,  must  remain  in  the  place  where  the 
destruction  of  the  equivalent  of  sulphate  of 
soda  took  place,  which  would  again  unite 
with  the  soda.  This  does  not  accord  with 
experiment,  and  must  therefore  be  con¬ 
sidered  untrue. 

For  the  consideration  of  the  third  case, 
imagine  the  same  chain  of  molecules  of  sul¬ 
phuric  acid  +  soda  :  according  to  this  case,  at 
the  anode  there  are  produced  sulphuric  acid 
and  oxygen,  and  a  particle  of  sodium,  which 
we  conceive  as  going  on  to  the  cathode  :  at 
the  cathode,  there  are  produced  sulphuric  acid 
and  sodium,  and  an  equivalent  of  oxygen, 
which  is  delivered  at  the  anode.  The  pro¬ 
ducts  of  such  an  action  would  be  twice  the 
number  of  equivalents  of  gaseous  matter,  as 


compared  with  the  acid  and  alkali  produced, 
which  does  not  accord  with  experiment. 

Here,  then,  Dr.  Hare’s  theory  fails  to  be  so 
comprehensive  as  the  one  advocated  in  this 
country ;  for  it  requires  the  additional  as¬ 
sumption,  that  the  first  case  is  the  true  one. 
But,  certainly,  this  can  be  considered  as  not 
at  all  justifying  us  in  rejecting  it  as  untrue. 

But  it  has  been  rendered  certain  by  Pro¬ 
fessor  Daniell,  that  if  such  a  saline  solution 
as  sulphate  of  soda  be  subjected  to  electro¬ 
lytic  action,  the  acid  produced  with  the 
oxygen  at  the  anode  does  not  arise  solely 
from  the  subtraction  of  sodium  ;  but  that  for 
every  two  equivalents  of  oxygen  there  de¬ 
livered,  one  of  acid  is  transferred  thither 
from  the  cathode  division  of  the  cell,  and 
that  for  every  two  equivalents  of  hydrogen 
delivered  at  the  cathode,  one  equivalent  of 
sodium  is  transferred  from  the  anode.  Now, 
it  has  been  before  shewn  that  Dr.  Hare’s 
theory  will  account  for  the  production  of  the 
sulphuric  acid,  oxygen,  hydrogen, and  sodium 
in  their  equivalent  proportions  ;  but  how 
shall  we  so  adjust  the  theory  that  it  may 
embrace  this  fact  of  the  transfer  of  the  acid 
and  alkali  ?  If  it  be  assumed  that  two  si¬ 
multaneous  decompositions  are  produced, 
namely,  the  resolution  of  the  sulphate  of 

soda  SO4  4-  H  +  Na  O  into  sulphuric  acid, 
which  is  taken  to  the  anode,  and  soda,  which 
is  evolved  at  the  cathode,  on  the  one  hand, 
and  on  the  other,  that  the  soda  is  acted  on 
as  before, — this  will,  indeed,  explain  all  as 
regards  the  liquid  products  of  the  electro¬ 
lytic  action  ;  but  is  deficient,  inasmuch  as  it 
gives  only  one-half  of  the  gaseous  products 
required.  For,  in  this  case,  for  every 
volume  of  gas  produced  in  the  voltameter, 
only  one-half  of  such  volume  will  be  libe¬ 
rated  in  the  decomposing  cell ;  since  one-half 
of  the  electric  current  which  passes  through 
the  voltameter  is  transmitted  through  the 
cell,  by  means  of  the  sulphuric  acid  +  soda, 
which  can  produce  no  gaseous  matter. 

Now,  we  have  before  seen  that  the  theory 
which  considers  salts  in  solution  as  radical 
+  metal,  explains  this  action  with  admirable 
simplicity,  which  no  other  theory  yet  pro¬ 
posed  can  in  any  way  do :  hence,  as  an 
unavoidable  conclusion,  we  must  either  adopt 
Professor  Daniell’s  hypothesis,  or  be  con¬ 
tented  with  none. 

As  to  the  oblique,  and  what  I  may  perhaps 
call  chemical,  evidence  brought  forward  by 
the  American  Professor,  in  defence  of  his 
views,  it  is  now,  I  think,  needless  to  meddle 
with  them :  such  reasons,  both  for  and 
against,  may  evidently  be  regarded  as  equal, 
which  is  proved  by  the  fact,  that  chemists 
have  been  in  the  possession  of  such  argu¬ 
ments  for  many  years,  and  yet  could  never 
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bring  themselves  to  think  alike  on  the  sub¬ 
ject. 

Relative  to  the  term  salt,  Dr.  Ilare  ob¬ 
serves,  that  it  is  impossible  to  draw  the  line 
of  demarcation  between  the  oxides,  chlorides, 
sulphates,  &c.  Therefore  I  think,  that  if  the 
term  salt  be  retained,  its  definition  will  be,  any 
electrolyte,  or  any  body  on  which,  if  we  could 
confer  fluidity,  would  be  an  electrolyte. 

1 t  is  curious  thus  to  see  ourselves  again 
embracing  the  opinions  of  the  older  chemists, 
which,  for  so  long  a  time,  were  regarded  as 
having  no  foundation  on  matter,  namely,  that 
acids  and  alkalis,  and  those  bodies  commonly 
called  salts,  all  belong  to  the  same  class. 

The  train  of  experiments  and  reasoning 
which  have  been  employed  to  develope  the 
knowledge  of  the  constitution  of  saline  so¬ 
lutions,  is  capable  of  shewing,  upon  like 
grounds,  whether  or  not  acids  must  be  re¬ 
garded  as  radical  +  hydrogen. 

As  to  the  change  of  nomenclature  which 
these  notions  require,  I  respectfully  suggest 
that  the  word  expressing  the  radical  portion 
of  a  salt  be  the  same  in  every  respect  as  that 
now  used  to  indicate  the  acid  ;  the  termination 
of  the  base  being  changed  from  a  to  urn  ;  as 
for  sulphate  of  soda  for  example,  sulphate  of 
sodium.  In  speaking  of  the  radicals,  as  for 
instance,  the  oxysulphion  ofDaniell,  we  xuay 
say  the  radical  of  the  sulphates  ;  a  sulphate 
being  explained  to  mean  any  combination  of 
the  radical  O'S  with  .  a  metal.  Such  a 
nomenclature  would  be  consistent,  and  differ 
but  little  from  that  now  in  use. 


ON  THE  PRODUCTION  OF  THE 
OXIDATION  OF  PROTEIN  IN  THE 
ANIMAL  ORGANISM* 

BY  J.  G.  MULDER. 

Fibrin,  albumen,  and  casein  are,  as  I  have 
already  demonstrated,  essentially  different 
bodies.  They  differ  in  their  proportion  of 
sulphur  and  phosphorus;  but  they  contain  the 
same  principle,  protein,  the  knowledge  of 
which  must  one  day  give  the  key  to  the 
transformation  of  the  greater  part  of  the 
most  important  substances  of  the  animal 
body  ;  but  this  time  is  not  yet  arrived,  since 
the  knowledge  of  this  body  is  of  recent  date 
and  imperfect. 

The  reader  will  find  several  data  for  this 
study  in  the  following  memoir.  In  order 
that  it  may  be  better  understood,  we  will  in 
a  few  words  explain  its  contents  : — 


t-  i  ^nalen  de>  Chemie  und  Pharmacie. 
\ol  XL VII. 


1 .  The  tritoxide  of  protein  always  exists 
in  the  animal  body. 

2.  It  is  produced  in  the  lungs  by  protein 
and  the  oxygen  of  the  air,  and  runs  through 
the  arteries  :  protein  thus  forms  in  some  mea¬ 
sure  an  aliment  for  the  oxygen  absorbed  by 
respiration. 

3.  There  exists  a  much  larger  quantity  of 
it  in  inflammations  :  its  presence  seems  to  be 
the  condition  of  inflammation. 

4.  It  is  generally  produced  by  fibrin  and 
albumen  (probably  also  by  casein)  in  very 
different  circumstances,  but  only  when  oxy¬ 
gen  is  found  in  contact  with  these  matters, 
that  is  to  say,  during  ebullition,  exposure 
to  the  air,  &c. 

5.  M.  Bouchardat  has  confounded  this 
body  with  gelatin. 

M.  Bouchardat  has  indeed  endeavored  to 
demonstrate  that  fibrin  is  formed  of  a  com¬ 
bination  of  protein  and  gelatin ;  and  M. 
Dumas  hastily  drew  from  it  some  conclusions. 
Although  M.  Dumas  some  weeks  afterwards 
retracted  his  opinion  and  his  ideas  concern¬ 
ing  the  presence  of  gelatin  in  fibrin,  he 
published  analyses  of  this  principle.  But  in 
these  analyses  there  is  an  error  in  the  pro¬ 
portion  of  carbon,  amounting  to  at  least  3 
per  cent.  The  following  are  the  results : — 


I. 

II. 

Carbon  . .  . . 

..  47*68 

48*15 

Hydrogen . . 

..  6*77 

6-97 

Nitrogen. . . 

..  15*04 

14*87 

Oxygen... . 

. .  30-51. 

30*01 

100-00 

100-00 

According  to  M.  Bouchardat,  fibrin  gives 
gelatin  when  boiled  with  water.  He  took  for 
this  purpose  false  membranes  and  huffy 
coating  of  the  blood  ;  and  although  he  says', 
“  in  the  normal  state ,  in  the  fibrin  of  man 
in  health ,  it  is  sometimes  difficult  clearly  to 
establish  the  presence  of  gelatin,”  fibrin 
should  nevertheless  give  gelatin  ;  and,  ac¬ 
cording  to  Dumas,  it  should  always  furnish 
more  nitrogen  and  less  carbon  than  albumen. 

Those  who  read  with  impartiality  the 
description  of  the  investigations  made  on  this 
subject,  or  who  will  repeat  them  without 
prejudice,  will  not  find  gelatin  in  the  fibrin 
of  healthy  men  and  animals ;  but  they  will 
extract  from  them  in  different  circumstances 
a  body  which,  differing  from  gelatin,  contains 
much  less  nitrogen  and  more  carbon  than 
this  latter  body,  which  is  of  the  highest  im¬ 
portance  in  the  study  of  gnimal  life. 

Two  things  must  be  distinguished  in  the 
investigations  of  M.  Bouchardat :  the  fibrin 
of  healthy  individuals,  and  the  pathological 
products  regarded  as  fibrin,  or  which  are 
partially  formed  of  it.  Bouchardat  found 
in  healthy  fibrin  so  small  a  quantity  of 
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gelatin,  that  it  was  sometimes  difficult  to 
recognise  its  presence ;  but  he  always  ob¬ 
served  it  in  bully  coatings  and  false  mem¬ 
branes.  We  shall  see  the  results  furnished 
by  healthy  fibrin. 

False  membranes  should  necessarily  con¬ 
tain  gelatin.  The  following  is  the  analysis  of 
a  false  membrane  which  I  published  in  1836. 

Cellular  tissue .  1*4 

Fibrin  , .  28 '6 

Gelatin . | 

Extract  of  meat  . .  . .  J 


70-0 


100-0* 


A  deposit  of  fibrin  should  be  made  in  the 
inflamed  serous  membranes,  and  they  should 
preserve  some  remains  of  the  tissue  of  the 
serous  membranes.  The  diaphragm  gives 
gelatin  by  boiling,  and  the  false  membranes 
which  are  formed  from  it  by  inflammation 
should  consequently  furnish  more  or  less 
gelatin.  It  will  always  be  thus  in  the  in¬ 
flamed  portions  of  the  cellular  tissue ;  but 
the  discovery  of  gelatin  in  these  tissues 
appeared  to  Bouchardat  equally  worthy  of 
remark,  whilst  the  contrary  would  be  very 
extraordinary. 

A  pathalogieal  act  in  a  tissue,  and  which 
destroys  all  that  which  existed  in  the  healthy 
tissue,  will  be  most  rare. 

With  respect  to  the  buffy  coating,  the  in¬ 
vestigations  undertaken,  and  continued  with 
much  care,  at  my  invitation,  by  J.  W.  Yon 
Baumhauer,  shew  that  gelatin  was  not  found 
in  it. 

According  to  the  indication  of  M.  Bou¬ 
chardat,  the  buffy  coat  is  freed  from  the 
serum  (and  consequently  from  albumen)  by 
washing  under  water,  and  boiled  with  three 
times  its  weight  of  water,  until  half  the  water 
is  evaporated,  and  it  is  filtered.  The  cooled 
liquor  gives  an  abundant  precipitate  with 
neutral  acetate  of  lead  ;  the  filtered  liquor, 
which  contains  an  excess  of  salt  of  lead,  allows 
a  fresh  quantity  of  organic  matter  to  separate, 
where  sufficient  ammonia  is  added  to  it  to 
neutralise  the  free  acetic  acid.  There  is  then 
formed  a  great  quantity  of  the  same  salt  of 
lead  which  is  first  formed  by  the  neutral  acetate 
of  lead.  Hence  it  results,  that  the  decoction 
of  the  buffy  coating  does  not  contain  gelatin. 
If  it  be  wished  to  have,  in  the  state  of  purity, 
the  principle  soluble  in  water,  obtained  by 
boiling  the  buffy  coating,  the  product  evapo¬ 
rated  to  dryness  must  be  treated  by  alcohol. 


There  is  thus  dissolved,  with  a  trace  of 
grease,  a  small  quantity  of  a  mixture  which 
will  be  examined  further  on.  The  analysis 
of  the  substance  of  the  buffy  coating,  soluble 
in  water,  gave  Von  Baumhauer,  after  treat¬ 
ment  by  alcohol  and  dessiccation,  at  248°F., 
the  following  results  : — 

0’102  gave  0*008  of  ash. 

0'512  gave  0*880  of  carbonic  acid,  and 


0*287  of  water. 

Carbon .  5*48 

Hydrogen  .  6*56 


It  had  all  the  properties,  soluble  in  wafer, 
obtained  by  the  ebullition  of  fibrin  and  albu¬ 
men,  and  of  which  I  will  give,  further  on, 
a  detailed  description.  It  contains  about 
15  per  cent,  of  nitrogen. 

Without  giving  here  an  explanation  of 
the  mode  in  which  this  body  is  formed,  it 
may  be  sufficient  for  me  to  declare  that  it  is 
not  gelatine.  The  latter’ contains  indeed — 


Atoms. 

Carbon  . . 

50*37 

13 

Hydrogen  .... 

6*33 

20 

Nitrogen . . 

17*95 

4 

fit 

Oxygen . 

25*36 

5 

Now,  it  was  important  to  know  whether 
the  buffy  coating  submitted  in  this  state  to 
elementary  analysis,  gives  results  interme¬ 
diate  between  those  of  fibrin  and  of  the 
body  which  has  just  been  indicated.  Its 
quantity  varies,  perhaps  ;  but  in  proportion  as 
more  of  it  is  formedin  combination  withfibrin, 
the  proportion  of  carbon  and  nitrogen  should 
be  less  than  in  this  latter.  I  here  give  some 
analyses  made  by  Yon  Baumhauer,  of  buffy 
coatings,  which  were  washed  for  a  long  time 
in  cold  water,  in  a  state  of  fine  division, 
and  then  treated  by  alcohol.  Consequently, 
they  contain  neither  albumen  nor  fatty 
matter. 

I.  0-2795  of  buffy  coating  of  a  pleuric 
patient  gave — 

0’0035  of  ash. 

0-2775  gave  0"5235  of  carbonic  acid,  and 
0*174  of  water. 

0*359  and  0*003  of  ash. 

0’624  and  112*2  e.  c.  of  nitrogen,  at 
50°  F.,  and  752  mm.  before  the  experiment, 
and  1912  c.  c.  at  50*5°  F.,  and  755  mm.  after 
the  experiment. 

II.  0*426  of  buffy  coating  of  the  blood  of 
the  horse*  gave  O’ 0025  of  ash. 

0*368  gave  0*701  of  carbonic  acid,  and 
0*232  of  water. 

0*554  gave  1*0495  of  carbolic  acid,  and 
0*3425  of  water. 


*  The  following  investigations  shew  that  we 
must  read,  in  this  analysis,  binoxide  of  pro¬ 
tein  in  place  of  fibrin,  and  that  the  substance 
indicated  as  gelatin  contains  a  tritoxide  of 
protein. 


*  A  huffy  coating  is  ordinarily  observed 
in  the  blood  of  the  horse,  even  in  healthy 
animals ;  it  is  a  peculiarity  which  merits 
attention. 
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These  numbers  correspond  in  100  parts 
to — 

I.  II. 


Carbon....  52*53 
Hydrogen  . .  6*03 

Nitrogen  ..  15*51 

Oxygen  . .  25*03 

Account  must  also  be  taken  of  the  propor¬ 
tion  of  sulphur  and  phosphorus  which  was 
not  determined.  It  is  evident,  from  the  re¬ 
sults  quoted,  that  the  buffy  coating  sub¬ 
mitted  to  examination  was  a  mixture  of  fibrin, 
or  of  a  body  which  will  be  investigated,  and 
of  the  substance  soluble  in  boiling  water. 
It  has  been  seen,  by  the  ebullition  of  one 
part  of  the  buffy  coating  with  water,  that  a 
great  quantity  of  the  latter  substance  is 
found  in  it.  8*689  of  the  buffy  coating  of  a 
pleuritic  patient,  humid,  well  washed  with 
water,  but  not  heated  by  alcohol,  gave  to 
Von  Baumhauer,  after  an  ebullition  of  a 
quarter  of  an  hour  with  water,  and  dessicca- 
tion  at  248°  F.  : — 

Substance  soluble  in  water  0*203 
,,  insoluble  ,,  1*220 

Water .  7*266 


52*95  52*68 

7*04  6*90 


8*689 

Consequently  in  100  parts: — 
Substance  soluble  in  water  14*2 
,,  insoluble  ,,  85*8 


100*0 

However,  it  is  probable  that  an  ebullition 
of  a  quarter  of  an  hour  does  not  remove  all. 
But,  at  all  events,  from  this  fact ,  and  this 
other,  that  fibrin  gives,  by  boiling  for  a 
quarter  of  an  hour,  traces  of  the  substance 
soluble  in  water,  it  results  that  the  buffy 
coating  is  entirely  different  from  fibrin.  It 
is,  however,  possible  that  the  quantity  varies, 
in  different  buffy  coatings.  Now*,  the  fol¬ 
lowing  is  the  result  of  these  examinations  : — 

The  buffy'  coating  contains  a  peculiar 
body,  differing  from  fibrin,  albumen,  casein, 
as  well  as  gelatine  and  chondrin  :  the  buffy 
coating  cannot,  therefore,  be  compared  with 
fibrin,  as  has  been  done.  It  contains,  with 
fatty  matter,*  albumen  and  a  body 
insoluble  in  water,  a  substance  which  has 
not  hitherto  been  observed  in  the  animal 
body,  and  the  study  of  which  is  explained 
further  on.  It  is  the  same  substance  which 
is  extracted  as  a  product  of  the  oxidation  of 


*  Von  Baumhauer  has  confirmed  de  novo 
the  observation  that  the  fatty  matter  is  one 
of  the  causes  which  make  the  buffy  coating 
float ;  he  found  in  that  of  a  horse  : — 

Fatty  matter  removed  by  ether  3*276 
Portion  insoluble  in  ether  .  .  96*724 


protein,  from  fibrin  and  albumen,  by  ebulli¬ 
tion  with  water  in  contact  with  the  air. 
This  substance  preexists  in  the  buffy  coating. 

However  important  the  knowledge  of  the 
principle  of  the  buffy  coating,  which  is  gra¬ 
dually  dissolved  in  water,  may  be,  that  of  its 
insoluble  principle  is  not  less  interesting. 
In  the  present  state  of  our  knowledge  con¬ 
cerning  the  combinations  of  this  portion 
of  the  blood,  we  should  be  compelled  to  re¬ 
gard  it  as  fibrin  :  the  huffy  coating  would 
then  be  a  combination  of  fibrin  with  the 
body  soluble  in  boiling  water,  just  alluded 
to.  But  the  portion  insoluble  in  water  is 
diffrent  to  fibrin ;  it  is  identical  with  the 
substance  which  is  formed  by  several  hours’ 
ebullition  of  fibrin  with  water. 

However  great  the  probability  which  these 
last  results  give  to  the  existence  of  these  two 
substances,  both  different  from  fibrin,  in  the 
buffy  coating,  one  soluble  in  water  by  an 
ebullition  of  four  hours  (extracted  in  great 
part  from  the  buffy  coating,  consequently  not 
being  formed  hy  ebullition,  but  preexisting 
in  it),  and  the  other  insoluble  in  water,  1  do 
not  think,  however,  to  find  in  it  the  imme¬ 
diate  proof  that  the  latter  exists  quite  formed 
in  the  buffy  coating.  The  latter  was  sub¬ 
mitted  to  ebullition,  in  contact  with  water, 
in  the  air  :  it  should  be  greatly  altered  by 
these  influences,  in  order  that  the  last  in¬ 
soluble  portion  may  possess  the  foregoing 
properties.  But  the  analysis  of  the  entire 
coating  gives  the  proof  that  the  ebullition 
has  no  influence ;  and  the  two  substances, 
insoluble  and  soluble,  obtained  bv  an  ebulli- 
tion  of  four  hours,  really  exist  in  it  before 
the  buffy  coating  has  been  submitted  to  any 
action  whatever  ;  such  as  the  removal  of  the 
fatty  matter  and  albumen  of  the  serum  by 
cold  water  and  alcohol.  It  is  sufficient,  at 
present,  here  to  say,  that  the  buffy  coating 
contains  two  principles  differing  from  fibrin. 
-  Berzelius  (Treatise  on  Chemistry,  vol. 
ix.  p.  51,)  indicated,  some  years  ago,  that 
fibrin  or  albumen  is  partially  dissolved  by 
boiling  with  water.  1  repeated  these  experi¬ 
ments  in  1836,  extending  them  a  little. 

Coagulated  fibrin  and  albumen,  boiled 
with  water,  and  well  washed,  gave,  after  40 
!  hours’  boiling  : — 

Fibrin.  Albumen. 

I  Portion  insoluble  in  water  79*33  63*08 

,,  soluble  ,,  20*67  36*91 

The  aqueous  solutions  were  evaporated  to 
dryness,  and  submitted  to  ebullition  with 
alcohol ;  one  portion  was  dissolved,  another 
portion  remained  insoluble  : — 

Fibrin.  Albumen. 

Portion  undissolved . 59*3  66*0 

,,  dissolved .  40*7  34*0 

From  these  investigations,  accompanied  by- 
data  concerning  the  action  of  certain  re- 
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agents,  I  have  drawn  the  following  conclu¬ 
sions  : — 

“  There  is  no  property  of  gelatin,  sub¬ 
mitted  to  ebullition  during  a  great  number 
of  hours,  which  would  not  be  found  in  the 
body  insoluble  in  alcohol ;  we  may,  there¬ 
fore,  admit  that  the  ebullition  of  fibrin  and 
albumen  with  water  gives  rise  to  gelatin. ” 

I  repeated  the  same  experiments  last 
year,  in  the  laboratory  of  the  University  of 
Utrecht,  in  order  to  determine,  by  elementary 
analysis,  the  composition  of  fibrin  submitted 
to  strong  ebullition,  and  of  the  aqueous  and 
alcoholic  solutions.  I  expected  to  find  gelatin 
(boiled  during  a  long  time),  in  the  principle 
ot  fibrin  and  albumen,  soluble  in  water  ;  but, 
since  I  have  studied  this  latter,  and  since 
1  have  shewn  that  the  salts  of  lead  do  not 
precipitate  gelatin  which  lias  been  boiled  for 
a  long  time,  whilst  the  other  precipitating 
agents  indicate  the  presence  of  combinations 
of  protein  as  well  as  of  gelatin,  doubts 
arose  in  my  mind  as  to  whether  the  sub¬ 
stance  of  fibrin  and  albumen  soluble  in 
water,  is  gelatin.  This  question  required  a 
fresh  examination.  I  had  never  previously 
thought  that  gelatin  was  a  principle  of  fibrin 
or  albumen,  but  I  had  always  regarded  it  as 
a  product  of  decomposition,  and,  conse¬ 
quently,  as  a  new  body.  Finally,  I  should 
also  mention,  that  Gmelin,  and  Wohler  and 
Vogel  observed — the  first  a  long  time  ago, 
and  the  latter  two  recently — that  albumen  and 
fibrin  treated  with  a  small  quantity  of  Water, 
completely  dissolves  in  closed  tubes  at  302 — 
392°F.  The  fibrin  which  I  employed  was 
that  of  the  blood  of  an  ox,  and  the  albumen 
that  of  eggs  :  this  latter  was  coagulated  and 
well  washed  with  boiling  water.  Both  were 
submitted  to  ebullition ;  the  liquor  was 
decanted ;  the  residue  was  submitted  to 
ebullition  with  more  water,  and  so  on.  The 
liquors  were  evaporated  to  dryness  ;  the  pro¬ 
duct  was  treated  by  alcohol,  and  the  alcoholic 
solution  was  evaporated.  I  designate  this 
product  by  the  names  insoluble  fibrin  and 
albumen ,  of  the  portion  dissolved  in  water  or 
alcohol. 

In  order  that  these  investigations  may  be 
comprehended  in  their  connection  with  the 
data  furnished  by  Bouchardat,  it  must  be 
borne  in  mind,  that  if  fibrin  or  albumen 
arising  from  inflamed  or  healthy  blood, 
from  the  serum  of  blood  or  from  fowls  eggs, 
be  boiled  with  water,  substances  soluble  in 
water  are  always  obtained  by  the  first  ebul¬ 
lition  of  four  hours,  whilst  insoluble  sub¬ 
stances  remain  in  the  residue  ;  that  it  always 
dissolves  fresh  quantities  of  this  latter,  when 
the  ebullition  is  repeated  every  four  hours 
with  fresh  water  ;  that  the  remaining  insolu¬ 
ble  portion  becomes  poorer  in  carbon,  hydro¬ 
gen  and  nitrogen,  but  richer  in  oxygen, 


|  until  at  length  the  apposition  is  constant ; 
!  that  the  portion  of  albumen  or  fibrin  soluble 
in  water  evaporated,  exhausted  by  alcohol, 
and  treated  with  water,  is  almost  completely 
soluble  in  it,  and  likewise  contains  less 
carbon,  hydrogen  and  nitrogen,  but  more 
oxygen  than  protein ;  that,  finally,  gives 
rise,  by  ebullition,  to  a  body  soluble  in  al¬ 
cohol,  into  which  it  may  ultimately  be  meta¬ 
morphosed,  and  which  is  a  mixture  of  several 
peculiar  extractive  substances,  which  I  will 
examine  hereafter.  These  are  products  of 
decomposition,  and  not  higher  degrees  of 
oxidation  of  protein.  It  is  from  these  sub¬ 
stances  that  the  ammonia  arises  in  distilla¬ 
tion  ;  it  is  a  product  not  only  of  fibrin,  as 
Dumas  has  observed,  but  also  of  white  of 
egg,  and  of  all  the  matters  which  contain 
fibrin,  albumen,  and  probably  casein,  which 
exposure  to  the  temperature  of  boiling  watqj 
alters,  more  or  less,  and  all  of  which  give  a 
great  quantity  of  ammonia  in  the  product  of 
distillation. 

In  order  better  to  study  the  substances 
soluble  and  insoluble  in  w*ater,  it  was  ne¬ 
cessary  to  boil  fibrin  and  albumen  for  an 
unequal  length  of  time,  and  to  collect  sepa¬ 
rately  the  products  of  the  operations.  I  say 
it  purposely,  because  Bouchardat  seems  to 
presume  that  fibrin,  and  especially  the  fibrin 
of  inflamed  blood,  furnishes  only  substances 
soluble  in  water  (called  by  him  gelatin ),  which 
may  be  completely  extracted  by  an  ebullition 
of  four  hours.  The  opinion  that  these  sub¬ 
stances  pre-exist  in  fibrin  wrnuld  then  be 
well  founded. 

Let  us  first  examine  the  different  products 
which  are  formed  by  the  ebullition  of  fibrin 
of  the  blood  of  the  ox  and  white  of  egg  in 
water.  The  analyses  were  made  with  fibrin 
which  had  been  boiled  from  4  to  26  hours, 
in  Papin’s  digester,  and  with  albumen, 
which  had  been  maintained  in  ebullition  in  a 
matrass  during  86,  127  and  150  hours. 

The  analyses  of  the  body  extracted  from 
fibrin,  which  had  been  boiled  during  four 
hours,  were  made  bv  Von  Baumhauer. 

Body  soluble  in  water ,  insoluble  in  alcohol , 
extracted  from  fibrin  which  had  been  sub¬ 
jected  to  ebullition  during  four  hours ,  and 
dried  at  248  aF. 

I.  0*3695  gave  0*0115  of  ash.* 

0*530  or  0*514  of  substance  free  from  ash 
gave  0*9505  of  carbonic  acid,  acid  0*300  of 
water. 

II.  0*221  of  a  second  preparation  gave 
0*007  of  ash. 

0*462  or  0*448  of  substance  free  from  ash 


*  The  considerable  proportion  of  ash 
arises  from  the  glass  being  partially  dissolved 
by  the  ebullition. 
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gave  123  c.  c.  of  nitrogen  before  the  expe¬ 
riment,  at  60* *8C  F.  and  /50  mm.,  and 
176  c.  c.  after  the  experiment,  at  50°F. 
and  755  mm. 

0*443  gave  0'802  of  carbonic  acid,  0*257 
of  water. 


These  numbers  correspond  to  : — 


I. 

ii. 

Carbon . 

51*13 

51*69 

Hydrogen. .  . . 

6*48 

6*64 

Nitrogen  .... 

if 

15*09 

Oxygen  .... 

26*58 

This  body  soluble  in  water  may  be  pre¬ 
cipitated  by  acetate  of  lead  :  if  the  precipitate 
be  separated  by  filtration,  and  if  the  acetic 
acid  liberated  be  saturated  by  ammonia,  a 
fresh  quantity  of  the  same  combination  is 
precipitated  ;  if  this  latter  be  again  separated 
by  filtration,  and  if  the  liquor  be  decomposed 
ipv  sulphuretted  hydrogen,  there  remains  in 
solution  a  substance  which  has  the  same 
composition  :  it  acquires,  by  evaporation,  the 
property  of  being  entirely  precipitated  by 
acetate  of  lead. 

The  fibrin  which  was  not  dissolved  was 
again  submitted  to  ebullition  during  22 
hours ;  the  water  was  evaporated,  and  the 
residue  treated  by  alcohol.  A  fresh  quan¬ 
tity  remained,  more  considerable  than  the 
first  time,  of  a  body  soluble  in  water,  which 
had  all  the  properties  of  the  foregoing. 

The  insoluble  residue  which  the  last  de¬ 
coction  left  gave,  after  treatment  by  alcohol 
and  dessiccation  at  248°F.,  the  following 
results  : — 

0*290  gave  0’003  of  asli. 

0*398  gave  0  765  of  carbonic  acid,  and 
0*245  of  water. 

0*532  gave  115  c.  c.  of  nitrogen  before  the 
experiment,  at  51*2°F.  and  764  mm.,  and 
185  c.  c.  at  53*4°F.  and  755’4  mm.  after 
the  experiment. 


Carbon .  53*69 

Hydrogen .  6’90 

Nitrogen  .  15*63 

Oxygen .  23*71 


Fibrin  boiled  with  water  fora  few*  days,  in 
Papin’s  digester,  but  treated  as  above,  fur¬ 
nished  the  following  result : — 

0*194  of  the  part  soluble  in  icater,  in¬ 
soluble  in  alcohol,  gave  0*010  of  ash. 

0*606  gave  1*078  of  carbonic  acid,  and 
0*351  of  w*ater. 

0*297  gave  0*006  of  ash. 

0*515  gave  125  c.  c.  of  nitrogen  at  53*6°F. 
and  750  mm.  before  the  experiment,  and 
191  c.  c.  at  244*2QF.  and  753  mm.  after  the 
experiment. 

These  numbers  correspond  to  :* — 


Carbon .  51*84 

Hydrogen .  6*78 

Nitrogen  . , .  15*67 

Oxygen .  25*71 


Portion  insoluble  in  water  and  in  alcohol : 
0*540  gave  0*050  of  ash.* 

0*112  gave  0*727  of  carbonic  acid,  and 
0*227  of  water. 

0*523  gave  112  c.  c.  of  nitrogen  at  50°F. 
and  768  mm.  before  the  experiment,  and 
179  c.  c.  after  the  experiment. 


Carbon .  58*72 

Hydrogen .  6*73 

Nitrogen  .  14*82 

Oxygen .  24*73 


Albumen  of  white  of  egg,  submitted 

TO  EBULLITION  DURING  150  HOURS,  AND 
TREATED  AS  ABOVE. 

Portions  soluble  in  uniter,  insoluble  in 
alcohol. — Its  aqueous  solution  was  preci¬ 
pitated  by  acetate  of  lead  ;  the  precipitate 
was  washed,  decomposed  by  sulphuretted 
hydrogen,  and  the  liquor  was  evaporated. 

I.  0*180  gave  0*005  of  ash. 

0*404  gave  0*734  carbonic  acid  and 

0*240  of  water. 

The  liquor,  separated  by  filtration  from 
the  precipitate  produced  by  the  neutral 
acetate  of  lead,  was  saturated  by  ammonia  ; 
the  precipitate  formed  was  washed  on  a 
filter,  the  decomposed  by  sulphuretted  hydro¬ 
gen,  and  the  liquor  was  evaporated. 

II.  0*156  gave  0*003  of  ash. 

0*280  gave  0*517  of  carbonic  acid,  and 

0*163  of  w'ater. 

0*215  of  another  preparation  gave  0*013  of 
ash. 

0*695  gave  126*5  c.  c.  of  nitrogen  at 
53*4°F.,  and  771*8  mm.  before  the  experi¬ 
ment,  and  170*5  c.c.  at  62*69F.at  772*7  mm. 
after  the  experiment.  These  numbers  corre¬ 
spond  to  : —  I.  II. 

Carbon  . 51*38  51*99 

Hydrogen .  6*78  6*60 

Nitrogen  .  15*01  ,, 

Oxygen .  26*82  ,, 

The  organic  matter  in  these  salts  of  lead 
has,  therefore,  exactly  the  same  composition 
as  that  of  fibrin  of  the  buffy  coating,  after  an 
|  ebullition  of  four  hours,  and  of  fibrin  in 
.  Papin’s  digester. 


GENERAL  CONSIDERATIONS  AND 
INDUCTIONS  RELATIVE  TO  THE 
MATTER  OF  LIVING  BEINGS. f 

BY  M.  E.  CHEVREUL.+ 

I  may  observe  that  there  are  two  very  dif¬ 
ferent  modes  of  studying  and  explaining  the 

*  This  great  quantity  of  ash  is  due  to  sul- 
phuret  of  tin,  arising  from  the  tinning  of  the 
digester. 

f  Journal  de  Pharmacie,  January,  1844. 

X  At  a  time  when  the  most  distinguished 
chemists  are  publishing  works  of  considerable 
interest  concerning  nutrition  and  assimilation, 
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phenomena  of  life.  (In  the  one,  they  are  made 
to  depend,  mediately  and  immediately ,  on  a 
peculiar  force  called  the  vital  principle,  which 
is  often  represented  as  the  antagonist  of  the 
forces  which  govern  the  crude  matter,  such 
as  weight,  affinity,  heat,  and  magnetism.  In 
the  other,  without  prejudice  concerning  the 
nature  of  the  forces  which  produce  the  phe¬ 
nomena,  it  is  sought,  after  having  defined 
these  latter  as  well  as  possible,  to  trace  them 
to  their  immediate  or  proximate  causes;  and, 
although  far  from  admitting,  a  priori,  that 
they  are  the  immediate  principle,  we  are  in¬ 
clined,  on  the  contrary,  to  refer  them  to  the 
forces  which  govern  the  crude  matter.  It  is 
to  this  latter  mode  of  regarding  the  phe¬ 
nomena  of  life  that  I  have  given  the  preference 
in  my  work  on  Organic  Analysis  and  its 
Applications .* * 

The  work  which  I  have  just  mentioned  is 
only  the  development  and  the  demonstration 
of  two  general  propositions  :  the  first  is, 
that  the  basis  of  organic  chemistry  is  the  pre¬ 
cise  definition  of  the  species  of  immediate 
principles  which  constitute  plants  and  ani¬ 
mals  ;  and,  by  precise  definition,  I  mean  that 
which  rests  on  the  elementary  composition, 
and  on  the  physical,  chemical,  and  organo¬ 
leptic  properties  of  each  species  in  particular. 
The  second  proposition  is,  that  it  is  impossi¬ 
ble  to  make,  with  success,  any  rather  general 
application  of  chemistry  to  the  study  of  the 
phenomena  of  living  beings,  while  we  have 
not  defined  the  species  of  immediate  principles 
which  constitute  the  tissue  and  fluids,  seats 
of  the  phenomena  which  we  wish  to  study. 
Indeed,  all  these  phenomena  being  referred, 
finally,  to  immediate  principles,  so  long  as 
these  are  not  defined  into  distinct  species, 
the  study  of  the  phenomena  which  are  re¬ 
ferred  to  them,  when  they  form  part  of  the 
living  being,  will  be  as  vague  as  is  their 
determination.  If,  on  the  contrary,  they 
have  been  studied  in  their  composition  and 
in  their  properties,  and  if  hence  they  be  de¬ 
fined  info  distinct  species,  perhaps  it  will  be 
capable  of  explaining  in  the  living  being, 
which  these  species  of  principles  constitute, 
a  phenomena  which  was  heretofore  referred 
to  what  is  called  the  vital  force.  The  follow¬ 
ing  supposition  will  render  my  idea  compre¬ 
hensible. 

Let  us  suppose  that  an  organised  being 
contains  Prussian  blue  in  a  liquid,  performing 
the  functions  of  sap  or  blood,  and  that  this 
liquid  penetrates  into  an  organ  which  receives 
an  action  of  light  capable  of  reducing  this 

we  have  thought  fit  to  reproduce  this  very 
important  and  little-known  memoir  of  Che- 
vreul,  on  the  same  subject. 

*  Considerations  generates  sur  V Analyse 
Organique  et  ses  Application .  (Levrault : 
Paris,  1824.) 


coloring  principle  into  cyanogen  and  proto  - 
cyanide  :  let  us  suppose  that  there  be  an 
exhalation  of  cyanogen,  then  an  absorption 
of  oxygen,  and  that,  this  oxygen  being  car¬ 
ried  with  the  protocyanide  into  the  organs  on 
which  light  does  not  act,  there  is  a  formation 
of  Prussian  blue  and  peroxide  of  iron :  I  now 
say  that  the  exhalation  of  cyanogen,  and  the 
decoloration  of  the  liquid  containing  Prussian 
blue  in  the  organ  which  would  be  struck  by 
light,  and  the  recoloration  of  the  liquid,  fol¬ 
lowed  by  an  absorption  of  the  oxygen,  and 
its  subtraction  under  the  solar  influence, 
would  be  phenomena  which  one  ignorant  of 
the  properties  wTe  have  remarked  in  Prussian 
blue  would  refer  to  a  vital  force ;  whilst  he 
who  is  acquainted  with  them,  meeting  with 
this  coloring  matter  in  the  liquid  of  a  living 
being,  and  observing  the  phenomena  which  I 
have  mentioned,  would  very  soon  have  ex¬ 
plained  the  decoloration  and  recoloration  of 
the  liquid  without  recurring  to  a  vital  force. 

Moreover,  if  we  suppose  that  an  organ 
isolates  the  peroxide  of  iron  from  the  regene¬ 
rated  Prussian  blue,  in  proportion  as  the  reco¬ 
loration  of  the  liquid  takes  place,  there  will  be 
secretion,  aud  if  this  peroxide  accumulates  in 
an  organ,  he  who  knowrs  the  properties  of 
Prussian  blue  wall  explain  the  origin  of  the 
peroxide  of  iron.  Fiually,  if  it  were  true, 
as  some  naturalists  have  admitted,  that  the 
secretions  were  operated  in  consequence  of 
an  electrical  state  of  the  organs,  the  very  act 
by  which  the  peroxide  of  iron  would  be  sepa¬ 
rated  from  the  liquid  performing  the  function 
of  sap  or  blood,  in  order  to  increase  or  nou¬ 
rish  an  organ,  would  also  be  explained  with¬ 
out  recurring  to  a  vital  force. 

In  order  to  complete  these  ideas  concern¬ 
ing  the  utility  of  chemistry  applied  to  the 
knowledge  of  living  beings,  I  will  also  add 
some  considerations  relative  to  the  assimila¬ 
tion  of  the  matter  which  they  take  from 
aliments.  There  is  an  intimate  relation 
between  the  chemical  composition  of  an 
aliment  and  that  of  the  being  which  is 
nourished  by  it ;  but,  to  appreciate  this  re¬ 
lation,  two  cases  must  be  distinguished  : — 

I.  The  case  in  which  the  living  being 
derives  its  nourishment  from  a  matter  con¬ 
tained  in  a  seed  or  an  egg,  according  as  this 
being  is  a  plant  or  an  animal. 

II.  That  in  which  the  living  being  grows 
principally  at  the  expense  of  external  bodies, 
as  does  a  plant  provided  with  green  organs, 
or  an  animal  in  the  adult  state. 

FIRST  CASE. 

Between  the  germination  and  the  develop¬ 
ment  of  the  germ  and  of  the  egg,  there  is  this 
relation,  that  a  certain  temperature  and  the 
contact  of  atmospheric  oxygen  are  indispen¬ 
sable  ;  and  this  difference,  that  most  seeds 
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germinate  only  by  taking  water  from  without ; 
whilst  eggs,  at  least  those  of  birds,  contain  a 
greater  quantity  of  Ibis  liquid  than  is  neces¬ 
sary  for  the  development  of  the  germ  ;  in¬ 
deed,  according  to  my  experiments,  they  lose 
about  one -fifth  of  it,  on  the  average,  during 
incubation.  The  young  vegetable  finds, 
therefore,  in  the  seed,  as  the  young  animal 
in  the  egg,  all  that  is  necessary  for  its  de¬ 
velopment,  except  temperature,  atmospheric 
gas,  and  for  germination,  the  water,  which 
come  from  without. 

The  nature  of  the  immediate  principles 
contained  in  the  grain  and  the  egg  perfectly 
account  for  the  part  which  they  act  as  matter 
proper  for  the  development  of  the  germ. 
Indeed,  the  seed  presents  the  principle  types 
of  the  matters  which  will  be  found  in  the 
developed  germ.  Thus  it  presents  various 
species  of  immediate  principles  of  a  fatty 
nature;  various  species  of  neutral  rton-nitro- 
genous  ternary  principles,  such  as  starch, 
amidin,  one  or  several  species  of  quarternary 
nitrogenous  principles,  such  as  gluten,  vege¬ 
table  albumen,  salts  which  appear  to  me  es¬ 
sential  to  vegetation,  &c. 

The  egg  contains  immediate  nitrogenous 
principles,  albumen  among  others,  which  is 
one  of  the  principal  bases  of  animals,  several 
fatty  principles,  such  as  stearin,  olein ; 
several  coloring  principles,  one  of  which  is 
especially  remarkable,  as  it  appears  to  me 
disposed  to  form  the  hcematosin  of  the 
blood ;  several  inorganic  bodies,  such  as 
soda,  which  I  regard  as  essential  to  the  con¬ 
stitution  of  the  blood  ;  the  chlorides  of  potas¬ 
sium  and  sodium,  which  are  met  with  in  all 
the  animal  fluids ;  the  phosphates  of  lime 
and  magnesia,  bases  of  the  bones  ;  finally, 
sulphur,  which  we  meet  with  in  plants,  exists 
in  albumen  :  such  at  least  is  the  composition 
of  the  eggs  of  birds. 

If,  passing  from  the  ovipora,  to  the  mam¬ 
malia,  we  view  the  young  animal  with  rela-  * 
tion  to  the  milk  which  nourishes  it,  we  re¬ 
mark  that  the  immediate  principles  which 
constitute  this  liquid  are  very  numerous,  and 
that  they  represent  very  varied  types  of  com¬ 
position.  In  this  double  respect  they  are, 
therefore,  eminently  adapted  for  assimilation 
hv  the  numerous  systems  of  organs  which  it 
is  their  province  to  nourish.  Indeed,  we 
find  in  milk  the  inorganic  base  of  the  hones, 
the  phosphates  of  lime  and  magnesia  ;  a  non- 
nitrogenous  acid,  the  lactic,  analogous  to 
the  ternary  acids  of  vegetables  ;  an  imme¬ 
diate  ternary  principle,  sugar  of  milk,  ana¬ 
logous  to  the  gums  and  to  the  sugars  of 
vegetables ;  neutral  fatty  bodies*,  such  as 
margarine,  olein,  butyrin,caprin and  caproin, 
types  of  fatty  bodies,  several  of  which  are 
met  with  in  the  animal,  not  only  while  it  is 
young,  hut  also  in  all  periods  of  its  life ; 


finally,  casein,  a  type  of  the  quaternary  nitro¬ 
genous  principle,  which  has  the  greatest 
analogy  to  albumen  and  even  to  fibrin.  We 
may  add,  that  the  alkaline  chlorides  and  salts 
which  have  not  been  named,  also  form 
part  of  milk  as  well  as  of  animals. 

SECOND  CASE. 

If  we  consider  the  developed  vegetables 
prov  ided  with  green  parts,  and  the  mammalia 
suckled  by  their  mothers,  we  perceive  a  great 
difference  in  their  respective  faculties  of  as¬ 
similating  the  matters  of  the  external  world. 

Vegetables,  less  complicated  in  their  or¬ 
ganisations  than  animals,  can  assimilate 
water  and  gases — the  carbonic,  for  example  ; 
if  they  do  not  assimilate  this  compound  in¬ 
tegrally,  they  assimilate  it  partially,  as  is  the 
case  when  there  is  in  their  green  organs, 
under  the  influence  of  light,  a  fixation  of 
carbon,  and  an  exhalation  of  oxygen.  On 
the  other  hand,  the  manures  necessary  for 
making  them  acquire  a  maximum  of  deve¬ 
lopment  generally  present  organic  matters 
more  or  less  altered  at  the  time  when  they 
penetrate  into  their  interior. 

Such  is  the  relation  of  the  aliments  to  the 
vegetable  in  the  normal  state  ;  hut,  when  the 
manure  is  employed  in  excess,  with  the  in¬ 
tention  of  modifying  the  normal  organic 
arrangements  of  a  plant,  I  would  not  dare  to 
affirm  that  there  are  not  cases  in  which  ali¬ 
ments  less  altered  than  those  of  which  I  have 
spoken,  and  consequently  more  nearly  ap¬ 
proaching  to  the  immediate  principles  of  the 
vegetables  which  they  should  nourish,  may 
he  susceptible  of  assimilation.  If  such  a 
fact  were  demonstrated,  for  example,  with 
respect  to  blood,  which  is  a  powerful  manure, 
far  from  being  contrary  to  what  I  have  said 
concerning  vegetable  aliment,  it  would  he  an 
exceptional  case,  which  would  tend  to  con¬ 
firm  the  general  case. 

Finally,  the  assimilation  of  aliments  ex¬ 
hausted  externally,  would  he  operated  in 
plants  only  under  external  influences  of  light 
and  temperature ;  so  that,  beyond  these  cir¬ 
cumstances,  the  functions  of  these  beings 
remain  suspended,  as  we  find  when  they  are 
exposed  t.o  the  cold  of  our  winter,  or  are 
plunged  in  a  glacier. 

If  from  plants  we  pass  to  animals,  we 
perceive  that  the  more  the  organisation  of 
the  latter  is  complicated,  the  aliments  with 
which  they  are  fed  are  complex  and  ana¬ 
logous  in  chemical  composition  to  the  organs 
which  they  should  sustain.  My  reasoning  re¬ 
lative  to  milk,  considered  as  the  aliment  of 
young  mammalia,  is  also  applicable  to  the 
cases  of  the  alimentation  of  adult  mammalia, 
since  every  one  knows  that  milk  is  for  man, 
at  every  age,  an  excellent  aliment. 

The  analogies  which  we  recognise  between 
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the  immediate  principles  of  animals  and  the 
aliments  which  nourish  them,  exist  not  only 
between  the  carnivora  and  the  ilesh  of  ani¬ 
mals  which  nourish  them,  but  also  between 
the  herbivora  and  their  aliments.  And,  in 
here  calling  to  mind  the  complex  composi¬ 
tion  of  seeds,  of  which  I  have  above  spoken, 
in  order  now  to  remark  how  proper  it  is  to 
the  alimentation  of  the  herbivora,  granivora 
and  omnivora,  is  a  new  fact  to  be  added  to 
the  foregoing.  Finally,  the  herbivora,  which 
are  exclusively  nourished  with  herbs,  find  in 
these  latter  very  varied  immediate  principles, 
analogous  to  those  which  constitute  the 
matter  of  their  organs.  But  it  must  be  re¬ 
marked,  that  in  flesh,  the  aliment  of  the  carni¬ 
vora,  almost  all  the  immediate  principles 
which  constitute  it  are  nitrogenous  ;  whilst  in 
the  herb,  the  aliment  of  the  herbivora,  the 
immediate  nitrogenous  principles  are  present 
in  it  only  in  very  small  proportion  in  com¬ 
parison  with  the  non-nitrogenous  ternary 
immediate  principles.  It  is  to  this  differ¬ 
ence  of  immediate  composition  that  must  be 
attributed  the  reason  why,  ceteris  paribus , 
a  greater  mass  of  aliments  is  required  for  the 
herbivora  than  for  the  carnivora  ;  and  why, 
in  the  former  the  digestive  apparatus  generally 
presents  a  greater  surface  to  the  alimentary 
mass  than  in  the  carnivora,  and  why,  digestion 
requires  more  preparation  and  time  for  its 
accomplishment. 

Finally,  it  must  be  remarked,  that  the 
assimilation,  in  the  superior  animals  at  least, 
is  more  independent  of  the  external  circum¬ 
stances  of  light  and  temperature  than  in 
vegetables. 

It  is  evident  that  green  vegetables  are 
nourished  with  water,  carbonic  acid  gas, 
and  organic  matters  in  the  state  of  manure, 
or,  in  other  terms,  generally  very  much 
altered ;  whilst  animals,  at  least  those  of  the 
highest  organisation,  require  matters  much 
more  complex  in  their  composition,  and  more 
varied  in  their  properties. 

{To  be  concluded  in  our  next.) 


ON  SOME  NEW  LACTATES.* 

BY  PR.OFESSOR  LEPAGE. 

Since  the  year  1841,  1  have  devoted  myself 
to  the  preparation  of  lactic  acid  on  the 
large  scale,  and  consequently  of  lactate 
of  iron,  a  salt  introduced  into  therapeutics, 
a  few  years  ago,  by  Professor  Bouillaud. 

I  will  not  here  recapitulate  the  process  of 
extracting  lactic  acid,  but  will  only  observe, 
that  for  its  preparation  I  employ  whey, 


which  is  found  in  abundance,  and  free  from 
water,  in  our  neighbourhood  (Gisors) 
throughout  the  summer,  a  ta  very  low  price, 
and  that,  on  the  average,  I  obtain  from  30 
litres  of  this  product  (without  addition  of 
lactine) — following,  for  its  saturation,  the 
directions  given  by  MM.  Boutron-Charlard 
and  Fremy — 400  grammes  of  pure  lactate  of 
lime. 

Lactic  acid  is  now  so  well  characterised 
that  it  can  no  longer  be  confounded  with 
any  other ;  nevertheless,  its  history  cannot 
be  regarded  as  complete.  Feeling  per¬ 
suaded,  therefore,  that  everything  relating 
to  the  history  of  this  acid,  or  to  that  of 
its  combinations,  must  be  interesting  to 
chemists,  I  now  publish  the  results  of  some 
experiments  which  I  have  tried  with  the 
view  of  obtaining  various  lactates  not  yet 
known. 

I.  LACTATE  OP  OXIDE  OF  ETHULE 

(lactic  ether). 

By  distilling  in  a  retort,  furnished  with  an 
adopter  and  a  receiver,  a  mixture  of  two 
parts  of  powdered  and  dried  lactate  of  lime, 
two  parts  and  a  half  of  rectified  alcohol,  and 
one  part  and  a  half  of  sulphuric  acid  at  66°, 
taking  care  to  stop  the  operation  when  the 
matter  in  the  retort  begins  to  turn  brown,  a 
liquid  is  obtained  in  the  receiver,  which, 
put  in  contact  with  fused  and  pulverised 
chloride  of  calcium,  decanted  after  24  hours’ 
contact,  and  submitted  to  a  second  distilla¬ 
tion,  possesses  the  following  properties  : — 

It  is  transparent,  colorless,  possessed  of 
an  odor  somewhat  resembling  rum ;  its 
density  is  about  0’866  at  48°  F.,  it  boils  at 
170°  F.,  under  the  pressure  of  28-J  inches  ; 
it  is  neutral  to  test  papers,  miscible  with 
water,  alcohol,  and  ether,  in  all  proportions. 
A  small  quantity  of  this  same  liquid,  left  for 
a  month  in  a  flask  filled  with  air,  remained 
neutral  to  test  papers. 

The  caustic  alkalis  decompose  it  into 
alcohol  and  lactic  acid,  which  unites  with 
the  alkali :  this  phenomenon  is  especially  ap¬ 
parent  with  lime.  It  is  sufficient,  indeed,  to 
agitate  this  liquid  with  a  little  hydrate  of 
lime  in  a  sealed  flask  for  all  to  assume  the 
form,  the  same  day  or  the  day  after,  of  a 
white  mass  having  the  appearance  of  gela¬ 
tinous  alumine  or  silica.  This  mass  easily 
liquifies  in  the  sand-bath,  and  the  liquified 
product,  filtered  and  suitably  evaporated, 
gives,  on  cooling,  a  crystallized  salt,  which 
possesses  all  the  properties  of  lactate  of 
lime. 

From  these  facts  I  think  I  may  conclude 
that  I  have  obtained  lactic  ether. 

In  the  preparation  of  this  product,  all  the 
lactic  acid  of  the  lactate  of  lime,  liberated  by 
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sulphuric  acid,  does  not  enter  into  combina¬ 
tion  with  the  oxide  of  ethule  ;  for,  by  dilut¬ 
ing  the  residue  remaining  in  the  retort,  fil¬ 
tering,  in  order  to  separate  the  sulphate  of 
lime,  and  saturating  by  chalk,  sulphate  of 
lime  is  obtained,  and  is  precipitated  ;  there 
is  found  in  the  liquor  a  small  quantity  of  lac¬ 
tate  of  lime,  which  is  easily  removed  from  it 
by  evaporation. 

II.  LACTATE  OF  OXIDE  OF  METHULE. 

By  substituting  pyroxilic  spirit  for  alco¬ 
hol  in  the  foregoing  preparation,  I  hoped  to 
obtain  lactate  of  the  oxide  of  methule,  but  j 
my  expectations  were  deceived,  for  T  could  | 
not  detect  in  the  product  which  1  obtained  1 
any  other  products  than  those  which  belong  j 
to  pyroxilic  spirit :  thus,  for  example,  the  ' 
liquid  put  in  contact  with  hydrated  lime  does 
not  assume  the  form  of  a  jelly,  as  in  the 
foregoing  case  ;  nevertheless,  if  it  be  filtered, 
the  presence  of  a  small  quantity  of  lime  may 
be  detected  in  it ;  but  it  is  impossible  to 
obtain  the  crystallized  salt  by  the  evapora¬ 
tion  of  the  liquid.  When  the  experiment 
was  repeated  with  pure  pyroxilic  spirit,  ab¬ 
solutely  the  same  results  were  obtained. 
Now,  since  pyroxilic  spirit  possesses  the 
property  of  dissolving  certain  alkaline  oxides  , 
as  was  proved,  a  long  time  ago,  by  Dumas, 
and,  among  others,  oxide  of  calcium,  it  must 
be  admitted  that  the  small  quantity  of  this 
alkali  found  in  the  product  which  I  examined, 
arose  from  the  known  property  of  lime  dis¬ 
solving  in  pyroxilic  spirit. 

Another  fact  also  tends  to  confirm  my 
statement,  that  by  saturating  with  chalk  the 
residue  removed  from  the  retort,  and  pre¬ 
viously  diffused  in  a  sufficient  quantity  of 
water,  I  was  able  to  extract  from  it  a  quan¬ 
tity  of  lactate  of  lime  nearly  equal  to  that  j 
which  I  hard  employed. 

Notwithstanding  this  negative  result,  it  is 
probable  that,  in  more  favorable  circum¬ 
stances,  lactate  of  oxide  of  methule  might  be 
obtained. 

III.  LACTATE  OF  CADMIUM. 

•  I 

To  obtain  this  salt,  two  processes  may  be  | 
put  in  practice  : — 

First  Process. — The  lactic  acid  is  satu-  I 
rated  by  hydrate  or  carbonate  of  cadmium, 
recently  precipitated.  The  operation  is  ac¬ 
celerated  by  holding  the  phial  in  which  the 
operation  is  conducted  in  water  heated  to  from 
158°  to  170°  F.  When  the  liquid  dissolves 
no  more  oxide,  it  is  filtered,  then  evaporated 
at  a  very  gentle  heat  until  white  pellicles  are 
seen  to  float  on  the  liquid.  The  capsule  is 
then  removed  from  the  fire,  and,  on  cooling, 
the  salt  is  deposited  in  a  spongy  mass 
formed  by  the  re-union  of  all  the  small 
needles.  The  small  quantity  of  supernatant 


liquor  is  decanted ;  this  liquor  may  give 
more  salt  by  'concentration ;  the  product 
obtained  is  afterwards  dried  by  heat,  or  in 
folds  of  blotting-paper. 

Second  Process. — A  concentrated  so¬ 
lution  of  sulphate  of  cadmium  is  afterwards 
decomposed  by  a  concentrated  solution  of 
lactate  of  lime.  The  proportions  to  be  em¬ 
ployed  are  about  20  parts  of  lactate  of  lime 
to  15  parts  of  crystallised  sulphate  of  cad¬ 
mium.  It  must  be  operated  with  ebulli¬ 
tion,  for  without  heat  the  precipitation  ol 
the  lactate  of  lime  would  take  place  very 
imperfectly,  and  would  often  require  a  long 
space  of  time.  When  it  is  ascertained  that 
the  liquor  no  longer  contains  either  sulphate 
of  cadmium  or  lactate  of  lime,  it  is  filtered, 
and  then  evaporated,  asm  the  foregoing  case. 

The  lactate  of  cadmium  obtained  by  each 
of  these  processes  is  a  white  salt,  crystallised 
in  very  small  needles.  It  is  soluble  in  from 
8  to  9  parts  of  cold  water,  and  in  four  parts 
of  boiling  water  ;  it  is  insoluble  in  alcohol  ; 
its  aqueous  solution  acts  with  reagents  like 
that  of  all  the  soluble  salts  of  cadmium. 

This  salt  presents,  in  its  crystallization,  a 
peculiarity,  which  is  not,  however,  an  iso¬ 
lated  fact  in  chemistry — namely,  that  its  so¬ 
lution  saturated  by  ebullition  does  not  crys¬ 
tallize  by  the  cooling  of  the  liquor,  even 
after  eight  days  (this,  at  least,  is  the  phe¬ 
nomenon  which  two  saturated  solutions  of 
this  salt  have  presented  to  me).  To  crys¬ 
tallize  it,  it  must  be  again  submitted  to  the 
action  of  heat ;  and  if,  as  soon  as  some  pel¬ 
licles  appear  on  the  surface  ol  the  liquid, 
even  before  it  enters  into  ebullition,  the  cap¬ 
sule  be  removed  from  the  fire,  the  whole 
takes  the  form  of  a  mass  on  cooling. 

It  is  ascertained  that  lactate  of  cadmium 
prepared  by  the  second  process  does  not  con¬ 
tain  sulphate  of  cadmium  in  the  mixture,  by 
its  very  dilute  aqueous  solution  not  being 
rendered  turbid  by  chloride  of  barium.  But, 
in  order  to  ascertain  that  it  contains  no  lac¬ 
tate  of  lime,  oxalic  acid  must  not  be  added 
to  its  solution,  as  this  acid  causes  in  the  so¬ 
luble  salts  of  cadmium  an  insoluble  white  pre¬ 
cipitate  of  the  same  base.  It  should  be  ope¬ 
rated,  in  the  following  manner: — All  the 
cadmium  should  be  precipitated  from  the 
solution  to  be  tested  in  the  state  of  yellow 
sulphuret,  by  means  of  sulphuretted  hydro¬ 
gen  ;  oxalic  acid  is  thus  added  after  the 
liquor  lias  been  filtered,  and  previously 
heated,  in  order  to  drive  otT  the  excess  of 
sulphuretted  hydrogen. 

IV.  LACTATE  OF  PROTOXIDE  OF  ANTIMONY. 

1  endeavored  to  dissolve  in  lactic  acid 
oxide  of  antimony  precipitated  from  emetic 
by  the  process  of  M.  Durand,  of  Caen,  or 
oxide  precipitated  from  the  same  salt  by  am¬ 
monia,  but  without  heat,  and  in  both  cases 
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the  acid  dissolved  only  very  minute  quanti¬ 
ties  of  oxide,  incapable  of  saturating  it.  I 
think  that  protoxide  of  antimony,  which,  as 
is  known,  is  endowed  with  almost  as  emi¬ 
nently  electro -negative  as  basic  properties, 
is,  in  general,  little  susceptible  of  combining 
alone  with  the  vegetable  acids :  however, 
Berzelius  describes  several  antimonial  salts 
of  organic  acids.  Having  wished  to  prepare 
acetate  of  antimony  with  the  same  oxide  as 
that  which  I  used  for  the  lactate,  this  oxide 
refused  to  dissolve  with  or  without  heat  in 
acetic  acid,  even  when  very  concentrated. 


ON  THE  COMPOSITION  OE  OIL  OF 
HORSE-RADISH  (OLEUM  ARMO- 
RACEiE).* 

BY  C.  HUBATKA. 

The  natural  sulphurous  substances,  with  the 
exception  of  the  combinations  of  protein, 
have  hitherto  been  little  studied.  These  are, 
for  the  most  part,  volatile  oils  of  the  families 
of  Liliace(S  and  Crucifer  a.  The  only  one 
which  has  heen  carefully  studied,  mustard 
oil,  furnished  extremely  remarkable  results 
by  the  investigations  of  Yarrentrapp  and 
Will. 

The  attentive  study  of  other  sulphurous 
oils  would  therefore  be  interesting. 

Mustard  oil  does  not  pre-exist  in  the  seeds; 
it.  is  formed,  as  is  known,  only  in  the  seeds 
bruised  in  contact  with  water  in  a  manner 
analogous  to  the  production  of  oil  of  bitter 
almonds  by  amygdalin.  The  oil  is,  on  the 
contrary,  ready  formed  in  the  root  of  horse¬ 
radish  ;  for,  if  it  be  cut  or  bruised,  its  odor, 
which  it  is  impossible  to  mistake,  is  imme¬ 
diately  developed.  The  root  also  contains 
sufficient  water,  without  fatty  oil,  if  it  primi¬ 
tively  contained  substances  similar  to  those 
of  mustard  seed,  for  the  decomposition  which 
takes  place  in  the  latter  to  be  operated  of 
itself  in  the  root. 

Some  horse-radish,  from  the  neighbor¬ 
hood  of  Malin,  in  Bohemia,  where  enormous 
quantities  are  annually  produced,  was  dis¬ 
tilled,  in  large  glass  retorts,  according  to  the 
following  process  :  — 

It  is  cut  in  small  pieces  and  put,  with  two- 
thirds  of  its  weight  of  water,  into  the  retort, 
the  latter  being  placed  in  a  sand-bath  ;  it  is 
put  in  communication  with  a  Woulfe’s  appa¬ 
ratus,  and  the  distillation  is  proceeded  with, 
taking  care  to  cool  well.  The  oil  obtained, 
which  is  of  a  light  yellow  color,  is  found  at 
the  bottom  of  the  receivers.  The  water  of 
the  first  distillation  is  employed  instead  of 
pure  water  in  the  succeeding  distillations. 


One  hundred  pounds  (French)  of  horse¬ 
radish  give  about  5-7  drachms  of  impure 
oil.  It  is  rectified  by  distilling,  de  novo, 
with  about  four  parts  of  water,  and  placing 
it  over  chloride  of  calcium  in  order  to  obtain 
it  perfectly  pure. 

The  oil  thus  obtained  is  perfectly  colorless, 
or,  at  the  most,  of  a  pale  yellow  color;  by  time 
the  color  becomes  deeper.  Its  specific  gra¬ 
vity  is  11*01.  Its  odor  is  penetrating,  and 
provokes  tears  :  it  is  impossible  to  distin¬ 
guish  it  from  that  of  mustard  oil.  One 
drop,  applied  to  the  skin,  occasions  con¬ 
siderable  smarting,  and  occasions  blisters  like 
mustard  oil.  It  is  very  soluble  in  alcohol 
and  ether,  and  sparingly  soluble  in  water. 
Gaseous  chlorine  converts  it  (giving  rise  to 
hydrochloric  acid  and  chloride  of  sulphur) 
into  a  thick  mass,  of  a  deep  color,  which 
melts  at  212°F.  Treated  by  alcohol,  it  leaves 
a  viscid  body  possessing  the  odor  of  fused 
sulphur. 

Concentrated  nitric  acid  exerts  a  very 
powerful  action  on  this  oil,  disengaging 
deutoxide  of  nitrogen,  with  a  separation  of  a 
porous  mass  of  a  sulphur-yellow  color  (nitro- 
sinapilic  resin).  The  slow  action  of  nitric 
acid  completely  destroys  the  oil  and  converts 
the  sulphur  into  sulphuric  acid.  It  is  quite 
as  difficult  as  with  mustard  oil  to  completely 
convert  the  sulphur  into  sulphuric  acid. 

Hydrated  sulphuric  acid  also  has  a  power¬ 
ful  reaction  on  oil  of  horse-radish;  sulphur¬ 
ous  acid  is  disengaged. 

It  gives,  with  ammonia,  in  the  same 
conditions  as  mustard  oil,  a  compound 
crystallised  in  the  same  manner. 

By  digestion  with  recently  precipitated 
oxide  of  lead  and  evaporation  to  dryness  in 
the  sand-bath,  sulphuret  of  lead  and  a  body 
similar  to  sinapolin  are  obtained.  The  odor 
of  oil  of  horse-radish,  its  specific  gravity 
and  its  reactions,  are  so  identical  with  those 
of  mustard  oil,  that  analysis  could  only  con¬ 
firm  this  identity. 

0*3328  grammes  of  oil  of  horse-radish 
gave  0*5858  of  carbonic  acid,  and  0*1575  of 
water. 

These  numbers  exactly  correspond  with 
the  composition  of  mustard  oil : — 

In  100  parts. 

Calculated.  Found. 
Carbon.  ..  8atoms00G*83  48*60  48*41 

Hydrogen  10  „  G2*40  5*00  5*26 

Nitrogen..  2  ,,  177*04  14*18 

Sulphur..  2  „  402*33  32*22 

Mustard  oil  1  „  1 248*00  100*00 

The  ammoniacal  compound  was  white,  of 
fine  crystallization,  soluble  in  alcohol,  ether, 
and  water,  inodorous,  of  a  bitter  taste,  fusible 
by  heat,  crystallizing  on  cooling.  With  deut¬ 
oxide  of  mercury  and  hydrated  oxide  of  lead, 
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metallic  sulphurets  are  produced;  the  liquor 
contains  a  body  resembling  cinnamon.  Clilo- 
ride  of  mercury  and  nitrate  of  silver  form  in 
the  aqueous  solution  voluminous  white  pre¬ 
cipitates  :  the  latter  is  quickly  blackened, 
sulphuret  of  silver  being  separated. 

This  compound  is  formed  of: — 

In  100  parts. 


Atoms.  Calculated.  Found. 

Carbon .  8 

606-83 

41-4S  4U00 

41-03  „ 

Hydrogen. .  lG 

99-84 

G-82  7-0 7 

d'92  „ 

Nitrogen...  4 

354  08 

24-20 

„  23-86 

Sulphur. ...  2 

402-33 

27-50 

*9  99 

Compound  of 
oil  of  horse¬ 
radish  and 
ammonia...  1 

14G3-08 

100 

99  99 

The  composition  of  the  aramoniacal  com¬ 
pound  of  oil  of  horse-radish  is,  therefore, 
identical  with  that  of  the  same  compound  of 
mustard  oil.  These  two  oils  are  consequently 
one  and  the  same  body. 


ON  THE  PREPARATION  OF  PURE 
GOLD,  AND  REMARKS  ON  THE 
ASSAYS  OF  GOLD* 

BY  M.  A.  LEVOL. 

It  is  known  that  nothing  is  more  difficult 
than  to  obtain  the  metals  in  a  state  of,  I  will 
not  say  absolute  purity,  but  relative  to  the 
means  of  proof  which  an'  at  the  disposal  of 
chemists.  Among  these  substances,  silver 
and  gold  have  always  been  regarded  as  the 
least  difficult  to  be  obtained  in  this  state  ;  and 
by  the  names  of  cupel  silver  and  gold  cornet 
it  was  formerly  pretended  to  designate  silver 
and  gold  of  the  highest  possible  degree  of 
purity.  Cupel  silver  is  now  no  longer  thought 
of,  but  we  have  perhaps  remained  in  the 
error  relative  to  the  gold  of  the  cornets  of 
assay  ;  these  cornets ,  indeed,  always  retain, 
traces  of  silver,  which,  however,  are  very 
slight ;  and  in  this  respect  it  would  be  right 
to  set  great  value  on  it,  as  compared  with 
the  gold  of  merchants,  for  pure  gold  is  a 
product  unknown  in  commerce,  and  that 
which  is  sold  as  such  contains  two  or  three 
thousandths  of  impurity. 

BUR  I  FI  CATION  OF  GOLD  BY  THE  PROCESSES 

OF  DEPURATION. 

That  which  I  have  said  above  respecting 
the  impurity  of  assay -cornets  is  sufficient  to 
show  that  depuration,  as  it  is  ordinarily  per¬ 
formed,  namely,  by  nitric  acid,  is  not  to  be 
recommended  for  the  preparation  of  pure 
gold,  and  as  much  may  be  said  of  the  depu¬ 
ration  by  means  of  sulphuric  acid.  The  tine 


gold  of  commerce  furnishes  a  proof  of  this 
assertion,  since  it  results  from  the  refining  of 
gold  by  this  acid  on  the  large  scale. 

I’ROCESSES  OF  REDUCING  CHLORIDE  OF 
GOLD. 

By  Sulphate  of  Protox  ide  of  Iron. — This 
process,  recommended  by  same  authors,  is 
very  imperfect,  because  the  chloride  of  silver 
furnished  by  gold  which  is  refined,  remains 
partly  with  the  gold  dissolved  in  aqua  regia, 
even  after  the  experiment,  and  is  found  re¬ 
vived  the  same  as  it  is  by  tlie'snlt  of  the  prot¬ 
oxide  of  iron. 

By  Oxa  tic  Acid. — This  m ean s  i s  th orough  I y 
good,  and  furnishes  very  pure  gold  ;  but  it 
has  some  inconveniences  which  I  recapitulate 
here ;  great  length  of  time,  especially  if  the 
salt  of  gold  be  with  an  excess  of  acid,  pro¬ 
jections  of  the  liquor  by  the  disengagement 
of  carbonic  acid,  and  the  necessity  of  em¬ 
ploying  very  large  vessels  on  account  of  the 
feeble  solubility  of  oxalic  acid. 

By  the  Solution  of  Arsenious  Acid  in 
Hydrochloric  Acid. — Some  years  ago  1  an¬ 
nounced  the  fact  (. Annates  de  Chimie  et  de 
Physique ,  3rd  Series,  t.  i.  p.  504),  that  the 
protochloride  of  arsenic  possesses  the  pro¬ 
perty  of  reducing  the  chloride  of  gold;  hut 
I  added  that  this  reduction  is  too  slow  to  be 
applied  to  the  determination  and  estimation 
of  mixtures  of  chloride  of  arsenic ;  I  have 
since  seen  that,  by  rendering  the  liquors 
neutral,  or  slightly  alkaline,  the  re-action  is 
sufficiently  accelerated  to  be  advantageous  in 
analysis,  and  also  in  the  purification  of  gold  ; 
but  the  dangers  presented  by  the  use  of  a 
reagent  so  poisonous  as  arsenious  acid,  and 
especially  as  it  is  employed  in  solution,  make 
me  hesitate  to  recommend  this  process  for 
large  operations. 

By  Protochloride  of  Antimony . — The  fact 
of  the  reduction  of  the  chloride  of  gold  by 
this  salt  was  announced  at  the  same  time  as 
the  foregoing,  and  it  is  at  this  means  that-  I 
have  finally  stopped,  operating  as  follow's  : — 
Gold  of  commerce  is  dissolved  in  aqua  regia 
formed  of  four  parts  of  ordinary  hydrochloric 
acid,  and  one  part  of  nitric  acid  at  about 
20WB.  It  is  filtered  to  separate  the  residue 
of  chloride  of  silver,  and  we  add  to  the  liquor 
protoehloride  of  antimony,  to  which  hydro¬ 
chloric  acid  is  added  in  sufficient  quantity  to 
prevent  the  water  holding  in  solution  the 
chloride  of  gold  from  becoming  turbid  ;  if 
this  happens,  and  if  a  white  precipitate 
appear,  it  may  easily  be  re-dissolved  by  means 
of  hydrochloric  acid,  and  that  without  any 
inconvenience.  The  calculation  of  equiva¬ 
lents  indicates  and  experience  confirms,  lh.it 
177  of  protoehloride  of  antimony  reduce 
exactly  100  of  gold  from  its  perehloride. 
But,  in  practice,  it  is  convenient  to  raise  the 
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proportion  to  200,  or  to  double  the  weight  of 
the  gold,  inasmuch  as  the  excess  can  cause 
no  injury.  The  reduction  is  complete  at  the 
end  of  a  few  hours,  especially  if  it  be  slightly 
heated :  the  gold  is  thrown  on  a  filter,  it  is 
washed  first  with  weak  hydrochloric  acid, 
then  with  water,  and  it  is  fused  in  an  earthen 
crucible  with  a  small  quantity  of  saltpetre 
and  borax.* 

This  gold  constantly  gives  a  surcharge  in 
the  assay,  even  when  we  observe  the  modi¬ 
fication  made  in  the  ordinary  process  by 
Zillet,  and  regulated  by  Chainlet ;  but  by 
applying  the  process  of  M.  D’Arcet,  for  the 
analysis  of  the  alloys  of  silver  and  platinum, 
that  is  to  say,  by  using  only  sulphuric  acid 
for  the  depuration,  we  constantly  find 
1000 1 000,  if  the  ebullition  has  been  well  ; 
sustained  during  the  required  time.  Sul-  ( 
phuric  acid  has,  therefore,  a  real  advantage 
over  nitric  acid  for  depuration  ;  but  I  should 
here  remark  that  this  by  no  means  proves 
that  by  means  of  sulphuric  acid,  it  is  possible 
to  obtain  pure  gold,  since  it  is  well  known 
that  lead  carries  gold  into  the  cupels,  and,  j 
moreover,  the  temperature  remaining  the  ; 
same,  as  the  dose  is  raised,  so  that  below  the 
strength  of  7000 i  1000,  by  the  process  j 
generally  adopted  for  assaying  gold,  loss  is  I 
experienced,  because  then  this  dose  is  found  | 
very  considerably  augmented.  It  is,  therefore,  j 
evident  that  precision  in  the  assays  of  gold  j 
depends  on  a  certain  temperature,  which  is  ; 
established  of  itself  in  a  more  or  less  exact 
manner,  according  to  the  circumstances  of 
the  operation  ;  since,  on  one  hand,  experi¬ 
ment  proves  that  the  cupels  always  absorb  a 
small  portion  of  gold  of  the  assay  submitted 
to  cupellation  ;  and  that,  on  the  other  hand, 
the  cornet  of  gold,  after  the  depuration,  con¬ 
stantly  retains  traces  of  silver.  Now,  it  results 
from  this,  that,  for  low  strength,  the  quanti¬ 
ties  of  lead  necessary  for  eliminating  the 
copper,  increasing  more  and  more,  to  a  cer¬ 
tain  limit,  finally  lose  more  of  the  gold 
assayed  during  the  cupellation  than  the  de¬ 
puration  leaves  of  silver,  which  depreciates 
the  final  result ;  and  as  the  opposite  of  this 
happens  with  high  strengths,  which  require 
very  little  lead,  that  produces  surcharges 
which  increase  the  strength  of  the  gold  in  an 
opposite  direction.  But  these  differences  are 
always  very  much  restrained  in  well-directed 
operations ;  that  is  to  say,  made  in  the  most 
favorable  circumstances,  by  an  experienced 
assayer. 

*  The  filtered  liquors,  which  are  then  com¬ 
posed  of  perchloride  of  antimony,  may  be 
returned  to  their  primitive  state,  and  thus 
serve  indefinitely  for  this  operation,  if  they  be 
boiled  over  metallic  antimony  after  they  have 
served. 


ON  THE  PRESENCE  OF  FORMIC 
ACID  IN  THE  BRANCHES  OF 
PINASTER  IN  PUTREFACTION.* 

BY  REDTENBACHER. 

The  acid  reaction  of  the  oil  of  turpentine  of 
commerce  arises  from  the  formic  acid  which 
is  formed  by  its  oxidation.  Weppen  ob¬ 
tained  formic  acid  with  oil  of  turpentine  by 
means  of  oxidising  agents,  and  has  thus  given 
the  explanation.  The  following  fact  may 
serve  to  confirm  this  mode  of  producing  this 
acid  in  oil  of  turpentine, 

A  proprietor  of  Bohemia  used  as  litter 
some  branches  of  pinaster,  and, "after  having 
employed  it  in  this  way,  he  piled  it  in  a  heap. 
It  remained  for  some  months  heaped  up  in 
the  open  air.  A  short  time  ago,  it  was  re¬ 
quired  to  remove  it  to  be  used  as  manure,  and 
then  a  strong  odor  of  ants  was  given  off  from 
the  interior,  without  any  traces  of  these  ani¬ 
mals  being  discoverable.  The  interior  part 
strongly  reddened  litmus  paper.  Mixed 
with  water,  it  gave  by  filtration  a  yellowish 
brown  liquor  of  a  decidedly  acid  taste,  and 
possessing  a  powerful  acid  reaction.  This 
liquor  was  distilled  alone  :  the  acid  product 
of  the  distillation  was  saturated  by  carbonate 
of  soda,  and  evaporated.  It  was  then  easy 
to  demonstrate  the  presence  of  formic  acid, 
witli  all  its  properties.  The  addition  of 
sulphuric  acid  developed  a  manifest  odor  of 
formic  acid  ;  the  neutral  salts  of  peroxide  of 
iron  gave  rise  to  a  blood-red  coloration ; 
nitrate  of  silver  and  protonitrate  of  mercury 
were  easily  reduced  to  the  metallic  state. 

The  considerable  quantity  of  formic  acid 
in  these  branches  of  pinaster  in  a  state  of 
putrefaction,  can  be  attributed  only  to  the 
oil  of  turpentine  which  it  contains,  and 
which  furnished  the  formic  acid  by  oxidation 
in  the  course  of  the  putrefaction. 


PREPARATION  OF  PURE 
NITROGEN.fi 

BY  M.  MARCHAND,  OF  FECAMP. 

M.  Marchand  prepares  nitrogen,  not  by 
the  action  of  chlorine  on  ammonia,  nor  by 
the  disorganisation  of  the  air  by  phosphorus, 
but  by  the  reaction  of  the  decoloring  chlo¬ 
rites  on  liquid  ammonia.  For  that  purpose, 
he  puts  into  a  matrass  a  solution  of  oxichlo- 
ride  ( 'chloroxure )  of  calcium,  and  adds  to  it 
liquid  ammonia  :  a  vivid  effervescence  ensues ; 
and  if,  by  means  of  a  bent  tube,  the  dis¬ 
engaged  gas  be  directed  into  a  bell-glass, 
considerable  quantities  of  pure  nitrogen  are 
obtained. 
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ON  A  CHARACTER  OF  STRYCHNIA. 

BY  M.  MARC  HAND,  OF  FKCAMP.* 

Strychnia,  as  a  poison,  occupies  a  pro¬ 
minent  position  among  organic  alkalis.  A 
clear  and  precise  reaction,  capable,  in  me¬ 
dico-legal  cases,  of  detecting  with  certainty 
very  minute  quantities  of  it,  has  long  been 
wanting.  M.  Marchand  thinks  he  has  solved 
the  problem.  When  a  very  small  quantity 
of  strychnia  is  triturated  with  a  few  drops  of 
concentrated  sulphuric  acid,  containing  one- 
hundredth  of  its  weight  of  nitric  acid,  the 
strychnia  disappears  ;  but,  if  a  little  peroxide 
of  lead  be  added,  a  fine  blue  color  imme¬ 
diately  appears,  which  rapidly  passes  to 
violet,  then  gradually  to  red,  and,  finally, 
after  a  few  hours,  becomes  yellow. 

Hitherto,  no  substance  has  presented  this 
reaction. 

M.  Marchand  states  that,  by  means  of 
this  process,  O’gr.  00005  of  strychnia  in 
solution  may  be  detected. 


ON  THE  DIFFUSION  OF  GASES. 

13Y  WILLIAM  ONION. 

It  has  for  some  time  been  a  matter  of  in¬ 
quiry  as  to  whether  the  gases  constituting 
atmospheric  air,  are  merely  mechanically 
mixed,  or  combined  by  chemical  affinity. 
The  arguments  advanced  against  their 
mechanical  mixture  were,  that  one  gas 
being  specifically  lighter  than  the  other,  they 
ought  to  separate,  the  heavier  gas  being  found 
near  the  surface  of  the  earth,  and  the  lighter 
one  only  at  immense  heights  ;  that  such  is 
not  the  case  is  well  known.  The  latest  ex¬ 
periments,  by  MM.  Dumas  and  JBoussin- 
gault  (Chemist,  No..  XX.)  “  make  it  to  be 
presumed  that  the  air  is  an  uniform  mixture 
at  every  time,  in  every  latitude,  and  at  trery 
height Dr.  Dalton  proposed  an  hypothesis 
to  obviate  this  difficulty  ;  but  this,  is  likewise 
open  to  many  objections  :  Donavan  lias  like¬ 
wise  offered  some  remarks  on  this  subject.  I 
shall  mention  them,  making  such  remarks  as 
I  consider  necessary,  and  shall  afterwards 
offer  another  method  of  accounting  for  the 
fact. 

Dr.  Dalton  proposed  to  consider  that  the 
repulsion  which  exists  in  the  atmosphere  is 
between  nitrogen  and  nitrogen,  and  oxygen 
and  oxygen,  ami  not  between  nitrogen  and 
and  oxygen ;  they  would  thus  expand  and 
contract,  regardless  of  each  other;  and  each 
gas  would  sustain  the  pressure  of  its  own 
particles,  but  not  that  of  the  other.  In  sup¬ 
port  of  this  opinion  he  made  ‘the  following 
experiment: — Having  placed  a  phial  con¬ 


taining  carbonic  acid  underneath  a  phial  con¬ 
taining  air,  and  having  connected  the  two 
by  a  glass  tube  30  inches  long,  and  one-third 
inch  in  internal  diameter,  at  the  expiration  of 
an  hour,  the  common  air  phial  had  acquired 
no  sensible  quantity  of  carbonic  acid,  but  at 
the  expiration  of  three  hours,  it  had  it  in 
yreat  quantity ;  thus  the  carbonic  acid  must 
have  been  displaced  by  a  gas  much  lighter, 
and  vice  versd ;  he  obtained  the  same  results 
with  other  gases.  Graham  has  since  ascer¬ 
tained  that  each  gas  has  a  diffusive  power  of 
its  own,  which  is  inversely  proportional  to 
the  square  root  of  its  density  ;  he  has  drawn 
up  tables  representing  their  diffusive  power, 
taking  air  as  a  standard. 

The  objection  has  been  advanced  against 
the  theory  of  Dalton,  that  if  one  gas  acts  as 
a  vacuum  to  another,  there  ought  to  be  an 
instant  commixture  in  the  above  experiment. 
He  answers  this  by  saying  that  the  gases 
meet  with  mechanical  obstruction,  owing  to 
their  minute  division  while  passing  each 
other.  Donavan  says,  on  this  subject,  when 
advocating  the  chemical  principle,  “is  it 
conceivable  that  such  an  obstruction  could 
exist  in  the  transmission  of  two  gases  through 
a  tube  one-third  of  an  inch  diameter,  and  that 
for  the  space  of  an  hour,  there  should  not  have 
passed,  even  the  smallest  quantity  of  carbonic 
acid  into  a  vacuum  ?  We  shall  again  revert  to 
this  argument.” 

On  the  chemical  side  it  is  argued  that  at¬ 
mospheric  air  is  a  chemical  compound  com¬ 
posed  in  100  parts  of  20  oxygen  and  80 
nitrogen  :  or, 

1  atom  oxygen  =  8 

2  ,,  nitrogen  11  X  2  =  28 

3G; 

or  in  volume  of, 

oxygen  1 

nitrogen  4  combined  without 

condensation. 

To  this  opinion,  which  is  supported  by 
Thomson,  Prout,  &c.,  it  is  urged  that  since 
neither  condensation  nor  change  of  properties 
is  observed,  they  cannot  he  chemically  com¬ 
bined.  It  is  well  known  that  many  changes 
take  place  where  there  is  a  decided  change  of 
properties,  and  yet  no  condensation ;  theliydr- 
acids,  deutoxideof  nitrogen,  carbonic  oxide, 
&c.,  ate  well  known  examples,  so  that  che¬ 
mical  combination  can  take  place  without 
condensation  in  gaseous  fluids.  To  the  other, 

I  reply,  that  the  combination  which  takes 
place  on  mixing  concentrated  sulphuric  acid 
with  water  is  of  the  same  kind,  for  here  no 
change  of  properties  is  Observed.  The  solu¬ 
tion  of  salts  in  water  is  another  instance,  so 
that  chemical  combination  can  take  place 
without  a  total  change  of  properties.  Dona¬ 
van  advances  the  following  as  a  similar 
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instance,  viz.,  the  absorption  of  gases  by- 
charcoal ;  and  says,  why  may  not  gases  act 
in  the  same  manner,  without  entering  into  an 
energetic  combination,  and  yet  without  sepa¬ 
rating  by  difference  of  specific  gravity  ?  My 
answer  to  this  is,  that  charcoal  absorbs  gases 
by  reason  of  its  presenting  a  vacuum  in  its 
pores,  and  not  on  account  of  any  affinity ; 
for  if  presented  to  another  gas  after  being- 
saturated  (if  I  may  so  speak)  with  a  former 
one,  it  will  give  out  a  portion  of  the  first  gas 
and  absorb  part  of  the  last.  This  appears 
in  great  measure  to  depend  on  the  specific 
gravity  of  the  gases,  for  Yogel  has  proved 
that  it  will  absorb  a  greater  portion  of  oxy¬ 
gen  than  nitrogen.  The  experiments  of  Theo¬ 
dore  deSaussure  seem  to  establish  the  opinion 
that  for  equal  bulks  of  charcoal  it  absorbs  a 
greater  quantity  of  those  gases  which  were 
heaviest,  and  less  of  hydrogen  than  of  any 
other  gas.  This  seems  to  prove  that  it  is  not 
owing  to  any  attraction  the  gases  have  for 
charcoal  ;  so  this  analogy  will  not  hold  good. 
Another  argument  advanced  by  him  is,  that 
“  the  obstacle  to  the  question  of  their  affinity 
is  the  elastic  form,  but  a  partially  successful 
exertion  may  be  conceived  to  operate  so  far, 
that  the  solid  elements  would  be  retained  at 
the  limits  between  calorific  repulsion  and 
chemical  affinity,  the  latter  force  being  ac¬ 
tive  in  a  slight  degree,  but  not  sufficiently  so 
to  effect  a  combination.”  I  cannot  myself 
conceive  how  two  bodies  can  remain  in  the 
state  he  says,  much  more  be  subjected 
to  such  changes  as  our  atmosphere,  which 
changes  are  (supposing  affinity  to  have  the 
predominance)  more  likely  to  effect  a  com¬ 
bination  than  a  decomposing  influence,  the 
air,  as  is  well  known,  being  a  very  unstable 
compound. 

Donavan  advances  many  more  arguments 
against  the  hypothesis  of  Dalton,  and  then  ad¬ 
vances  the  following  remarks: — 

“  I  think  we  are  under  the  necessity  of 
seeking  the  explanation  of  the  mixture  of 
the  gases  on  a  gratuitous  principle,  which 
supposes  the  caloric  that  is  in,  or  surrounds 
two  particles  of  different  kinds  of  matter  in 
the  gaseous  state  to  obey  a  law  diametrically 
the  reverse  of  what  we  know  would  act  upon 
them  if  they  were  in  the  liquid  or  solid  state.” 
This  argument  is  not  supported  by  analogy, 
reason,  or  experiment  ;  and  is  far  worse  than 
Dalton’s,  with  all  its  faults  ;  for  here  we  are 
under  the  necessity  of  supposing  a  law  con¬ 
trary  to  what  exists  with  relation  to  other 
kinds  of  matter  ;  and  why  a  body  in  the  state 
of  vapor  should  obey  laivs  contrary  to  what 
it  would  if  in  the  solid  or  liquid  state,  I  can¬ 
not  conceive. 

Chemical  affinity  must  be  considered  as  a 
general  property  of  matter  ;  it  may,  for  all 
we  kuow,  depend  upon  the  electrical  state 


of  bodies,  or  it  may  in  some  unknown  way 
be  allied  to  gravitation.  The  word  affinity 
is  used  here  merely  in  a  general  sense,  to 
express  a  chemical  combination  between 
two  or  more  substances,  without  regard  to 
the  manner  in  which  it  is  effected,  or  the 
properties  of  the  combination  ;  and  also  that 
chemical  affinity  may  be  in  operation,  and 
hold  bodies  together  by  its  power,  where 
there  is  not  a  chemical  combination  infixed 
and  invariable  proportions.  Upon  these 
grounds,  then,  I  advance  the  following  ana¬ 
logical  reasoning  to  explain  why  different 
gases  have  the  power  of  diffusing  themselves 
through  each  other.  It  appears  to  me  the 
most  likely,  and  the  plainest  method  of  ac¬ 
counting  for  the  constitution  of  the  atmos¬ 
phere,  and  the  changes  to  which  it  is  sub¬ 
jected.  The  latest  experiments  to  ascertain 
the  composition  of  the  atmosphere,  and 
which  seem  to  have  been  made  with  the 
greatest  accuracy  (See  The  Chemist,  No. 
XX,  August,  1841),  tend  to  prove  that  it  is 
composed,  by  volume,  of  20*81  oxygen,  and 
79*19  nitrogen,  which  differs  from  the  com J 
position  stated  in  the  former  part  of  this 
paper ;  and  many  chemists  will  not  now 
allow  that  it  is  differently  constituted  ;  but  I 
shall  adopt  the  former  opinion,  as  being  the 
most  consistent  with  established  laws,  and 
which  will  be  supported  by  the  following 
reasoning  : — 

We  cannot  reason  that  they  are  held  to¬ 
gether  by  different  electrical  states,  for  it 
has  not  been  determined  whether  nitrogen  is 
an  ion  or  not.  If  we  consider,  with  Ber¬ 
zelius  and  others,  that  nitrogen  is  an  oxide 
of  a  metal  enormously  volatile,  may  not  this 
stable  oxide  combine  with  a  further  portion 
of  oxygen,  and  form  an  unstable  compound 
which  is  decomposed  by  the  slightest  causes, 
reverting  to  its  former  state  ?  Have  we  not 
many  instances  of  similar  compounds  ?  Are 
not  peroxide  of  hydrogen,  manganic  acid, 
&c.  similarly  composed  ?  and  are  they  not 
acted  upon  by  the  same  causes,  reverting  to 
a  compound  containing  less  oxygen  ?  But, 
to  adduce  analogies  to  air  without  hypothe¬ 
sis — may  not  oxygen  and  nitrogen,  as  simple 
undecomposed  gases,  remain  mixed  without 
framing  laws  for  them  contrary  to  other 
kinds  of  matter  ?  May  they  not  be  held  to¬ 
gether,  for  instance,  by  the  same  attraction  as 
that  which  operates  between  sulphuric  acid  and 
water  ?  If  we  assume  liquid  sulphuric  acid 
to  be  composed  of  S  +  40  +  H,  does  not  this 
combine  with  water  in  any  proportion,  and 
vice  versa,  and  yet  form  a  compound  held 
together  by  the  operation  of  chemical  affi¬ 
nity  ?  Why,  then,  cannot  oxygen  and 
nitrogen  remain  mixed  in  the  atmosphere  by 
the  same  laws  which  keep  together  the  par. 
tides  of  liquid  sulphuric  acid  and  water  ? 
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If  we  consider  sulphuric  acid  with  one  atom 
of  water  as  constituting  a  sulphate  ol  pro¬ 
toxide  of  hydrogen,  the  same  analogy  will 
he  perceived.  We  cannot  call  these  in¬ 
stances  of  chemical  combination  in  fixed 
proportion,  unless  we  assume  that  it  ‘‘de¬ 
pends  upon  some  peculiarity, or  resemblance 
in  the  form  of  their  ultimate  particles  but 
to  carry  the  analogy  still  further,  cannot  we 
separate  all  the  sulphuric  acid  from  the 
water  by  means  of  bodies  which  present  a 
greater  attraction  for  the  acid,  the  water  re¬ 
maining  inert  in  these  cases  ?  So  can  the 
oxygen  be  easily  separated  from  the  nitrogen  ; 
anil  does  not  the  nitrogan  remain  inert,  act¬ 
ing  in  air  merely  as  a  diluent  to  restrain  the 
rapid  action  of  the  oxygen?  for,  were  oxygen 
to  have  the  ascendancy,  all  things  would  run 
into  ruin  and  decay.  It  is  true  we  can  mix 
gases  in  any  proportion,  and  they  will  re¬ 
main  suspended  in  each  other  ;  this  again 
agrees  with  water  and  sulphuric  acid.  The 
question  may  arise — will  sulphuric  acid  rise 
through  a  tube  30  inches  long,  and  \  inch 
diameter,  and  the  water  descend  ?  That 
such  is  the  case,  I  have  proved  by  experi¬ 
ment,  for  by  coloring  the  water  with  litmus 
the  rise  of  the  acid  is  shown. 

In  Dalton’s  experiment  with  gases  it  took 
three  hours  to  effect  a  mixture,  hut  here  we 
have  two  gaseous  bodies,  which  are  easily 
affected  by  a  slight  increase  of  heat,  and 
have  free  motion  amongst  their  particles. 
The  experiment  detailed  above  took  days 
to  produce,  and  we  might  suppose  such 
to  be  the  case  in  matter  which  is  dense,  and 
has  not  such  mobility  amongst  its  particles, 
that  a  much  longer  time  would  he  required. 
This  tends  again  to  support  the  analogy,  and 
also  to  answer  the  argument  of  Donavan — 
for  the  particles  of  gas,  or  liquid,  near  each 
other  would  first  exert  their  affinity  and 
combine  ;  they  then  would  react  on  the  par¬ 
ticles  next  to  them,  and  so  on  until  they 
were  all  combined ;  this  process  would  he 
quick  or  slow  according  to  the  intensity  of 
the  affinity  between  the  bodies  presented  to 
each  other  :  in  one  case  they  might  combine 
with  extrication  of  heat  and  light,  diminu¬ 
tion  in  bulk,  and  change  of  ’properties  ;  in 
other  cases  no  such  effect  would  he  pro¬ 
duced  ;  such  then  is  the  case  under  consider¬ 
ation.  It  thus  offers  no  violence  to  existing 
laws,  nor  requires  different  laws  to  preside 
over  one  kind  of  matter  than  those  which 
govern  another.  It  would  account  for  the 
discrepancy  which  is  noticed  in  our  best 
analyses,  and  the  reason  why  watery  vapor, 
carhuretted  hydrogen,  carbonic  acid,  &c., 
could  remain  suspended  in  the  atmosphere, 
upon  the  same  reason,  ns  Dr.  Prout  judi¬ 
ciously  remarks,  “as  the  sea  contains  a 
little  of  everything  that  is  soluble  in  water, 


so  the  atmosphere  may  he  considered  to  con¬ 
tain  a  little  of  everything  that  is  capable  of 
assuming  the  gaseous  form,”  and  of  existing 
in  the  atmosphere  without  decomposition. 

Many  other  arguments  could  be  adduced,  hut 
I  trust  sufficient  has  been  said  to  prove  that 
the  hypothesis  of  Dalton  is  at  variance 
with  established  facts ;  the  experiments  ot 
Dumas,  before  quoted,  find  the  composition 
of  the  atmosphere  the  same  at  every  height. 
Dalton’s  theory  indicates  a  diminution  of 
of  oxygen  as  we  ascend  in  the  atmosphere. 
Donavan’s  hypothesis  cannot  be  admitted  ; 
whereas,  by  considering  the  diffusion  of 
gases  as  owing  to  chemical  affinity,  it  tends 
to  harmonise,  and  bring  all  kinds  of  matter 
under  the  same  laws. 


ON  SOME  PRINCIPLES  OF  WHITE 
CINNAMON  .* 

BY  WOHLER. 

Meyer  and  Reiche  undertook,  at  the  in¬ 
vitation  of  Wohler,  investigations  concerning 
the  principles  of  white  cinnamon  ( cost  ns 
dulcis ).  The  following  are  the  results  : — 

I.  MANNITE. 

Petroz  and  Robinet  first  demonstrated  the 
existence  of  this  principle  in  the  bark  ;  hut 
they  left  undecided  the  question  as  to  whether 
it  is  really  mannite.  The  present  investi¬ 
gations  have  proved  that  this  principle  does 
not  differ  from  ordinary  mannite.  The  hark 
contains  a  very  large  quantity  of  it — about 
eight  per  cent.  If  it  he  boiled  with 
water,  and  if  the  liquor  he  evaporated,  a 
great  quantity  of  an  extract  of  a  slightly 
hitter  and  acid  taste  is  obtained :  boiling 
alcohol  removes  mannite  from  the  latter,  and 
this  mannite  may  easily  he  obtained  colorless 
by  several  crystallisations.  The  portion  in¬ 
soluble  in  alcohol  contains,  besides  other 
principles,  starch  and  many  salts,  parti¬ 
cularly  a  calcareous  salt. 

II.  ESSENTIAL  OIL. 

Ten  pounds  of  hark  gave  by  distillation 
with  water  12  drachms  of  volatile  oil.  It 
was  lighter  than  water  and  had  a  strong 
aromatic -odor.  In  another  preparation,  in 
which  much  less  bark  was  employed,  and  in 
which  the  distilled  water  had  been  cohobated 
several  times,  an  oil  finally  passed  over 
which  sunk  in  water. 

The  whole  quantity  of  crude  oil  obtained 
was  left  for  several  days,  frequently  stirred, 
in  contact  with  a  concentrated  solution  of 
potassa :  the  mass  was  then  diluted  with 
water,  and  the  oil  was  extracted  by  disf il¬ 
lation.  The  greater  part  of  the  oil  distilled 
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floated  on  the  water,  but  there  finally  passed 
over  an  oil  which  sunk  to  the  bottom  of  the 
vessel. 

So  small  a  quantity  of  this  heavy  oil  was 
obtained,  that  only  one  analysis  of  it  could 
be  made,  which  was  defective.  This  oil  had 
a  peculiar  odor,  not  comparable  with  that 
of  another  oil.  It  was  not  possible  to  com¬ 
bine  it  with  potassa. 

The  solution  of  potassa,  from  which  the 
oil  had  been  extracted  by  distillation,  was 
separated  by  filtration  from  a  small  quantity 
of  a  deep  brown  semi-resinified  oil,  which 
also  floated  on  the  surface ;  it  was  then 
saturated  with  sulphuric  acid,  it  became 
milky,  and  was  afterwards  distilled.  There 
was  obtained,  but  in  small  quantity,  an  oil 
heavier  than  water,  sufficiently  characterised 
by  its  odor  resembling  oil  of  cloves  (cary- 
ophillic  acid).  It  easily  and  completely  dis¬ 
solved  in  potassa  and  was  again  separated 
from  it  by  the  acids. 

The  light  oil,  which  formed  the  greater 
part  of  the  whole  oil,  greatly  resembled  in 
odor  oil  of  cajeput :  it  was  submitted  with 
water  to  a  fractioned  distillation. 

The  portion  which  first  passed  over  boiled 
at  356°F.  It  contains  in  100  parts  :  — 


Carbon . .  75 ’25 

Hyd  rogen .  11*28 

Oxygen .  13*46 


Another  portion  of  this  oil  was  distilled 
alone  and  very  slowly  in  an  oil  bath  of  the 
temperature  of  330°F.  until  about  half  was 
distilled  over.  It  presented  the  following 
composition . —  I.  II. 

Carbon .  79‘12  -  79*09 

Hydrogen  ....  11*58  11*71 

Oxygen  .  9*30  9*20 


The  portion  of  oil  which  came  over  last 
was  by  fractioned  distillation  with  water,  and 
whose  odor  likewise  greatly  resembled  that 
of  oil  of  cajeput,  had  a  specific  gravity  = 
0*941  and  its  boiling  point  amounted  to 
473°F.  It  was  formed  of 


I. 

II. 

Carbon . 

80*52 

Hydrogen  . . 

..  10*66 

10*88 

Oxygen  . .  . . 

..  8*78 

8*60 

It  is  to  be  regretted  that  the  total  quantity 
of  crude  oil  at  the  disposal  of  the  operators 
was  too  small  to  allow  of  new  investigations 
with  the  view  of  arriving  at  a  more  exact 
separation,  and  at  a  more  accurate  analysis 
of  these  different  oils  ;  but,  at  all  events, 
this  work  shows  that  the  oil  extracted  from 
white  cinnamon,  is  probably  formed  of  four 
different  oils :  one  of  them  is  certainly 
identical  with  oil  of  cloves,  and  another  is 
probably  identical  with  the  most  important 
principle  of  oil  of  cajeput. 

III.  ASH  OF  THE  BARK. 

The  bark  dried  in  the  air  left,  after  com¬ 
bustion,  nearly  six  per  cent,  of  ash.  The 
latter  contained  nearly  86  per  cent,  of  its 
weight  of  carbonate  of  lime,  and  not  quite 
two  per  cent,  of  silica.  It  contained  only  a 
small  quantity  of  carbonate  of  potassa,  but 
it  contained  altogether  more  than  four  per 
cent,  of  potassa  and  1  *3  per  cent,  of  soda  ; 
the  other  bases  were,  magnesia,  peroxide  of 
iron,  oxide  of  manganese,  and  alumina.  The 
bases  were  partially  combined  with  chlorine, 
and  sulphuric  and  phosphoric  acids.  About 
2*5  per  cent,  of  phosphate  of  protoxide  of 
manganese  was  found. 


II.  CHEMICAL  MANUFACTURES  AND  AGRICULTURAL 

CHEMISTRY. 


IMPROVEMENTS  IN  PHOTO-. 
GRAPHY*. 

BY  WILLIAM  HENRY  FOX  TALBOT. 

The  first  part  of  these  improvements  con¬ 
sists  in  removing  the  yellowish  tint  of  pic¬ 
tures  taken  on  calotype  and  other  photo¬ 
graphic  paper,  which  has  been  prepared  with 
a  solution  of  nitrate  of  silver,  by  plunging 
the  picture  into  a  hot-bath,  composed  of 
hyposulphite  of  soda  (or  any  other  soluble 
hyposulphite)  dissolved  in  ten  times  its  weight 


*  London  Journal  and  Repertory  of 
Arts,  January,  1844. 


of  water,  and  heated  to  nearly  the  boiling 
point ;  the  picture  should  remain  in  the 
bath  about  ten  minutes,  and  be  then  washed 
in  warm  water,  and  dried.  By  this  means 
the  picture  is  rendered  more  permanent  and 
transparent,  and  its  lights  become  whiter. 
After  undergoing  the  above  operation,  the 
transparency  of  calotype  pictures  may  be 
increased  by  causing  melted  wax  to  penetrate 
into  the  pores  of  the  paper.  Under  this 
improvement,  the  patentee  claims  the  em¬ 
ployment  of  hot  or  boiling  solutions  of  the 
hyposulphites,  in  order  to  give  increased 
whiteness  to  calotype  and  other  photographic 
pictures,  and  at  the  same  time  make  them 
more  permanent ;  also  the  process  of  waxing 
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a  calotype  picture ;  but  only  in  case  the 
said  picture  has  been  previously  whitened, 
or  rendered  more  transparent,  by  plunging  it 
in  a  hyposulphite  solution,  or  otherwise. 

The  second  improvement  consists  in  plac¬ 
ing  in  a  warm  plate  of  iron  behind  the  paper- 
holder,  during  the  process  of  taking  a 
calotype  picture  with  the  camera,  to  com¬ 
municate  warmth  to  the  prepared  paper, 
and  thus  render  it  more  sensitive.  Claim  : — 
The  process  of  warming  the  paper  during 
the  formation  of  the  picture. 

The  third  improvement  consists  in  pre¬ 
paring  what  the  patentee  terms  iogallic 
paper,  by  washing  a  sheet  of  iodised  paper 
with  a  saturated  solution  of  gallic  acid  in 
water,  and  then  drying  it.  This  paper  will 
keep  good  for  a  considerable  time,  if  placed 
in  a  portfolio  or  press  ;  and,  when  wanted 
for  use,  it  may  be  rendered  sensitive  to  light, 
by  means  of  a  solution  of  nitrate  of  silver. 
Claim  : — The  preparation  and  use  of  the 
iogallic  paper,  as  above  described. 

The  fourth  improvement  consists  in  wash¬ 
ing  iodised  paper  with  a  mixture  of  twenty- 
six  parts  of  gallic  acid,  and  one  part,  or 
thereabouts,  of  nitrate  of  silver  (the  solutions 
being  of  the  strength  usually  employed  in 
the  calotype  process)  ;  it  can  then  be'  dried 
before  a  gentle  tire,  without  being  spoiled. 
It  is  not  quite  so  sensitive  to  light  as  the 
ordinary  calotype  paper,  but  it  can  be  used 
in  a  dry  state,  whereas  the  calotype  paper 
must  generally  be  used  in  a  moist  state,  as 
there  is  some  difficulty  in  making  it  quite 
dry,  without  more  or  less  injuring  it. 
Claim  : — Die  employment  of  iodised  paper, 
excited  or  rendered  sensitive  by  a  liquid,  con¬ 
taining  only  a  small  portion  of  nitrate  of 
silver,  and  subsequently  dried,  so  as  to  re¬ 
tain  its  sensitive  state. 

The  fifth  part  of  the  invention  relates  to  a 
method  of  improving  the  appearance  of  pho¬ 
tographic  pictures.  A  copy  or  reversed  im¬ 
pression  of  a  photographic  picture  is  taken 
in  the  ordinary  manner,  except  that  it  re¬ 
mains  in  the  light  twice  the  usual  time ;  its 
shadows  are  thus  rendered  too  black,  and  its 
lights  not  sufficiently  white.  It  is  then 
washed  and  plunged  into  a  bath  of  iodide  of 
potassium  (of  the  strength  of  five  hundred 
grains  to  each  pint  of  water)  for  one  or  two 
minutes,  which  makes  the  picture  brighter, 
and  its  lights  assume  a  pale  yellow  tint. 
After  this,  it  is  washed,  and  immersed  in  a 
hot-bath  of  hyposulphite  of  soda,  until  the 
pale  yellow  tint  is  removed,  and  the  lights 
remain  quite  white.  The  pictures  thus 
finished  have  a  pleasing  and  peculiar  effect 
of  light  and  shade,  which  is  not  easily  attain¬ 
able  by  other  means.  Claim  : — Producing 
a  change,  by  means  of  iodide  of  potassium, 
in  the  relative  intensity  of  the  lights  and 


shades  of  a  photographic  copy,  subsequently 
to  its  first  formation,  and  giving  permanence, 
by  a  fixing  process,  to  the  picture  so 
changed. 

The  sixth  improvement  consists  in  waxing 
photographic  pictures,  to  render  them  more 
transparent,  and  then  placing  a  sheet  of 
white  or  colored  paper  behind  them. 

The  seventh  improvement  consists  in  ob¬ 
taining  enlarged  copies  of  Daguerreotype 
and  calotype  portraits  and  other  small  pho¬ 
tographic  pictures,  by  throwing  a  magnified 
image  thereof,  by  means  of  lenses,  on  a 
sheet  of  calotype  paper,  thus  producing  a 
magnified  negative  copy,  from  which  posi¬ 
tion  copies  can  be  obtained  in  the  usual 
manner.  Claim  : — Obtaining  enlarged  por¬ 
traits  and  pictures  by  a  double  photographic 
process,  as  above  described. 

The  eighth  improvement  relates  to  photo¬ 
graphic  printing.  A  few  pages  of  letter- 
press  are  printed  on  one  side  only  of  a  sheet 
of  paper,  which  is  waxed,  if  thought  neces¬ 
sary,  and  the  letters  are  cutout,  and  sorted  ; 
then,  in  order  to  compose  a  new  page,  a 
sheet  of  white  paper  is  ruled  with  straight 
lines,  and  the  words  are  formed  by  cement¬ 
ing  the  separate  letters  in  their  proper  order 
along  the  lines.  The  page  being  completed, 
a  negative  photographic  copy  is  taken  from 
it,  having  white  letters  on  a  black  ground  ; 
this  is  fixed,  and  the  required  number  of 
positive  copies  is  thus  obtained.  Another 
method  is,  to  employ  larger  letters  painted 
on  the  rectangular  pieces  of  wrood,  colored 
white  and  forming  pages,  therewith,  by 
arranging  them  in  rowrs,  on  a  tablet  or  board, 
suitably  grooved  for  that  purpose ;  a  copy 
(of  the  size  desired)  is  then  taken,  on  sensi¬ 
tive  paper,  by  a  camera  obscura.  Claim  : — 
The  application  of  photography  to  printing, 
by  arranging  suitable  letters  or  figures,  so  as 
to  form  pages,  and  making  photographic 
images  thereof. 

The  last  part  of  the  invention  relates  to 
what  the  patentee  terms  photographic  pub¬ 
lication  ;  that  is,  producing  a  number  of 
positive  photographic  copies  of  a  picture  or 
print,  for  the  purpose  of  sale.  The  objects 
most  suitable  for  such  publication  are  prints, 
engravings,  drawings,  letter-press,  maps, 
music  and  similar  productions.  Copying 
paper  is  first  prepared,  by  taking  good  writ¬ 
ing  paper,  without  water-mark,  and  diffusing 
it  in  a  salt-wrater  bath,  consisting  of  three 
or  four  ounces  of  salt  to  each  gallon  of  water  ; 
it  is  then  wiped  and  dried.  After  this,  it  is 
washed  in  a  solution,  formed  by  mixing  one 
hundred  grains  of  nitrate  of  silver  with  two 
ounces  of  distilled  water,  then  adding  a  suffi¬ 
cient  quantity  of  ammonia  to  form  a  preci¬ 
pitate,  and  redissolving  the  same,  leaving 
the  solution  clear,  When  dry,  the  paper 
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may  be  used  for  obtaining  a  negative  copy 
of  any  print  or  picture,  by  placing  it  in  con¬ 
tact  therewith,  in  a  copying  frame  (consist¬ 
ing,  essentially,  of  a  piece  of  glass,  with  a 
board  at  the  back,  and  tightening  screws,  as 
described  in  the  specification  of  Mr.  Talbot’s 
patent  of  February,  1841,*)  and  exposing  it 
to  the  light,  until  the  negative  copy  is  pro¬ 
duced.  The  negative  copy  is  fixed  by  a  hot 
solution  of  hyposulphite  of  soda,  as  before 
described,  and  may  also  be  waxed  ;  the  re¬ 
quisite  number  of  positive  copies  are  then 
obtained  from  it,  and  are  fixed  in  the  manner 
above  mentioned.  Claim  : — The  system  or 
combination  of  these  several  processes  in 
one,  whereby  a  new  and  useful  result  or 
branch  of  manufacture  is  produced  :  namely, 
the  multiplication  of  very  permanent  and 
perfect  copies  of  the  positive  kind ;  and 
which  system  consists  essentially  of  four 
parts,  viz.  : — Firstly,  the  formation  of  the 
negative  copy.  Secondly,  fixing  it  so 
that  it  shall  have  the  requisite  trans¬ 
parency,  and  be  free  from  irregular  opaque 
streaks  in  the  interior  of  the  paper,  and  also 
that  it  may  endure,  without  change,  great 
subsequent  exposure  to  the  light.  Thirdly, 
the  formation  of  the  positive  from  the  negative 
copy  ;  and,  lastly,  its  permanent  fixation. 


EMPLOYMENT  OF  IODIDE  OF  PO¬ 
TASSIUM  IN  CHLORIMETRY.f 

BY  J.  L,  LASSAIGNE. 

It  is  more  than  a  year  since  we  proposed 
iodide  of  potassium  in  solution  of  known 
strength  for  estimating  the  proportions  of 
chlorine  contained  in  the  alkaline  hypochlo¬ 
rites  of  commerce.  This  process,  which,  as 
it  appeared  to  us,  should  supersede  the  in¬ 
digo  system  of  chlorimetry,  is  based,  as  we 
formerly  proved,  on  the  quantity  of  free 
chlorine  necessary  for  completely  decom¬ 
posing  a  known  proportion  of  pure  iodide  of 
potassium  dissolved  in  a  known  weight  of 
distilled  water,  and  to  convert  it  into  chloride 
of  potassium  and  perchloride  of  iodine — the 
aqueous  solution  of  which  is  colorless. 

In  order  to  appreciate  the  decomposition, 
we  added  to  the  solution  of  iodide  of  potas¬ 
sium  a  little  dissolved  starch,  in  order  to  re¬ 
cognise  by  the  color  of  the  iodide  of  starch 
produced  the  moment  at  which  the  decom- 
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position  is  finished  ;  but  this  addition  is  not 
useful,  as  we  proved  some  months  ago. 

The  orange  yellow  coloration  which  the 
solution  of  iodide  of  potassium  takes,  and  its 
decoloration  at  the  moment  when  the  ope¬ 
ration  is  terminated  may  serve  as  a  guide  and 
dispense  with  the  use  of  starch.  The  com¬ 
parative  experiments  which  we  have  recently 
made  have  demonstrated  to  us  that  the  re¬ 
sults  were  absolutely  the  same,  with  or  with¬ 
out  the  addition  of  starch  to  the  solution  of 
iodide  of  potassium,  which  renders  still  more 
simple  the  chlorimetric  method  we  propose. 

The  calculations  which  must  be.  made,  in 
order  afterwards  to  ascertain  the  proportions 
of  chlorine,  are  the  same  as  those  indicated 
in  our  first  memoir  ( Journal  de  Chimie  Medi- 
cale,  t.  viii.,  page  745).  We  here  detail  them 
with  the  simple  means  of  performing  the 
operation. 

A  volume  of  a  solution  of  iodide  of  potas¬ 
sium,  of  known  strength,  is  measured  in  the 
pipette  of  the  chlorimeter,  and  is  placed  in  a 
bottle  or  drinking  glass ;  then,  after  having 
added  one  or  two  drops  of  pure  and  concen¬ 
trated  sulphuric  acid,  in  the  swan-necked, 
graduated  cruet,  the  operation  is  termi¬ 
nated  when  the  solution  of  iodide  of  potas¬ 
sium,  which  is  colored  in  consequence  of  its 
decomposition  and  by  a  portion  of  iodine  li¬ 
berated,  resumes  the  limpidity  of  pure  water. 
This  is  easily  ascertained,  by  placing  the  ves¬ 
sel  in  which  the  operation  is  conducted  on  a 
sheet  of  white  paper. 

In  order  to  ascertain  the  proportion  of 
chlorine  contained  in  the  alkaline  hypochlo¬ 
rite,  the  quantity  which  has  been  employed 
is  noted  by  measure. 

Supposing  that  this  quantity  be  equivalent 
to  O’ 5  of  a  division  of  the  cruet,  the  follow¬ 
ing  proportion  is  established  : — 

1:0*5:  :x:l 
x  =  1  +  1  or  2 

0*5 

This  result  would  then  indicate  that  the 
solution  of  hypochlorite  assayed  contains  ex¬ 
actly  two  volumes  of  chlorine. 

The  comparative  examination  of  this  me¬ 
thod,  by  employing  the  solution  of  iodide  of 
potassium  to  which  starch  had  been  added, 
furnished  the  following  results  with  a  solution 
of  hypochlorite  of  potassa. 


1  volume  of  solution  of  pure  iodide  of  potassium  required,  to  |  0"  255  in  the  solution  of 

be  completely  decomposed. . . J  hypochlorite. 

1  volume  of  solution  of  iodide  to  which  a  little  starch  had  been  j  O''1  240  of  the  same  solu- 
added . . . . . . . . tion. 


*  See  London  Journal  and  Repertory  of  Arts,  vol.  xix.,  p.  189,  conjoined  series, 
f  Journal  de  Chimie  Medicate,  January,  1844. 
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In  another  assay,  with  a  solution  of  hypo¬ 
chlorite  of  soda,  the  quantities  of  this  com¬ 
pound  in  two  trials  made,  were  :  :6'40:6’35. 

This  means  appears  to  us  to  present  suffi¬ 
cient  accuracy  for  the  various  wants  of  the 
arts  and  commerce,  and  may,  perhaps,  with 
some  advantage,  replace  the  indigo  system. 


ON  THE  APPLICATION  OF  ZINC 
BY  THE  PROCESS  OF  ELECTRO¬ 
DEPOSITION  FOR  THE  PRESER¬ 
VATION  OF  IRON,  AS  APPLIED 
TO  ENGINEERING  AND  OTHER 
PURPOSES  * 

BY  FREDERICK  PELLATT. 

( Read  before  the  Society  of  Civil  Enyi- 
neers.) 

The  object  of  the  paper  is  to  direct  attention 
to  the  properties  of  zinc  as  a  protecting 
coating  for  iron  ;  to  describe  the  processes 
already  employed  for  that  purpose,  the  rea¬ 
sons  of  their  failure,  and  the  peculiar  fitness 
of  the  process  of  electro-deposition  of  metal 
for  the  purpose. 

Iron  is,  it  is  stated,  from  its  superior  affi¬ 
nity  for  oxygen,  liable  to  rapid  decomposition, 
and  it  has  ever  been  a  desideratum  to  dis¬ 
cover  some  cheap  mode  of  protecting  it ; 
the  ordinary  method  of  painting  and  tinning 
not  being  sufficiently  lasting. 

By  the  laws  of  electricity,  when  metals 
are  in  contact,  the  negative  metal  is  protected 
at  the  expense  of  the  positive  ;  and,  under 
all  ordinary  circumstances,  zinc  being  the 
positive  metal,  it  becomes  a  protector  to  the 
negative  metal,  iron.  Zinc,  like  most 
metals  in  commerce,  is  not  to  be  met  with 
pure  ;  in  the  other  metals,  however,  the  im¬ 
purities  do  not  generally  tend  to  the  injury 
of  the  metals  with  they  are  combined  :  such, 
however,  is  not  the  case  with  zinc  and  its 
impurities,  as  when  in  contact  with* 
moisture,  they  generate  a  galvanic  action  by 
which  the  zinc  is  rapidly  destroyed. 

Those  who  have  made  use  of  zinc,  espe¬ 
cially  where  it  has  been  exposed  to  exciting 
fluids,  such  as  milk,  or  any  other  fluid  easily 
converted  into  acid,  are  wrell  aware  of  the  ra¬ 
pidity  of  its  destruction. 

The  impurities  existing  in  ordinary  zinc 
are  then  noticed,  as  well  as  the  difficulty 
and  costliness  of  the  process  of  the  sublima¬ 
tion,  in  order  to  refine  it.  It  is  also  con¬ 
tended  that  impure  zinc,  being  in  itself  so 
easily  destructible,  is  of  little  value,  as  it  can- 


*  London  Journal  and  Repertory  of 
Arts,  Sciences,  and  Manufactures,  Jau. 
18-14. 


not  afford  protection  to  any  other  metal  which 
may  be  coated  with  it;  and,  therefore,  the 
mode  of  plating  iron  with  melted  zinc  (of 
commerce)  must  be  objectionable. 

The  report  made  to  the  French  Academy 
by  Monsieur  Dumas,  is  quoted,  in  which  he 
says — “  The  tinning  of  iron  by  steeping  it 
in  a  bath  of  melted  zinc  has  many  inconve¬ 
niences ;  beside,  the  iron  combining  with 
the  zinc,  constitutes  a  very  brittle  superficial 
alloy,  the  iron  losing  its  tenacity.  The 
presence  of  foreign  matters  used  in  the  pro¬ 
cess,  in  order  to  keep  the  zinc  in  fusion,  in¬ 
creases  the  amount  of  impurity,  and,  being 
less  fusible  than  the  zinc,  a  great  loss  is 
created,  in  consequence  of  the  zinc  volati¬ 
lizing  at  a  high  temperature. 

It  is  well  known  that,  in  the  deposition  of 
metals  from  metallic  salts  by  the  electro¬ 
process,  the  pure  metal  only  is  deposited,  so 
that  the  process  described  in  the  paper  is 
not  open  to  the  objections  against  ordinary 
metallic  coatings.  The  iron  also  being 
coated  with  zinc,  in  a  cold  solution,  its  state 
is  in  no  way  damaged.  The  expense  of  the 
process  is  stated  not  to  exceed  that  ot  tour 
coats  of  oil  paint. 

Though  to  men  of  science  the  properties 
of  zinc  in  connection  with  other  metals  Have 
been  wTell  known  (and  the  opinion  of  Drs. 
Graham,  Kane,  Daniell,  and  Monsieur 
Dumas  are  quoted  on  the  subject),  yet, 
practically,  this  knowledge  has  not  been 
much  applied,  chiefly  from  the  difficulty  of 
obtaining  pure  zinc.  The  electro-process, 
it.  is  stated,  entirely  overcomes  the  difficulty  ; 
at  the  same  time  it  affords  facilities  for 
covering  ironwork  of  any  form  or  size  ;  and, 
as  it  requires  no  great  outlay,  the  process 
may  be  carried  on  in  any  locality. 

Zinc  has  another  great  advantage  ;  al¬ 
though  it  is  easily  oxidised,  the  oxide  in  or¬ 
dinary  circumstances  is  insoluble,  and  affords 
a  protection  to  the  metal  below.  For  roof¬ 
ing,  and  many  other  purposes,  of  which  a 
long  list  is  given,  it  is  suggested  that  tinned 
iron  would  be  found  very  useful. 

Mr.  F.  Pellatt  exhibited  a  number  of 
specimens  of  iron,  covered  with  zinc  and 
copper,  by  the  process  of  electro-deposition, 
which  he  described.  The  pieces  of  iron 
were  first  rendered  perfectly  clean  and  free 
from  oxide,  by  plunging  them  into  a  bath  of 
heated  sulphuric  acid  and  water;  they  were 
then  placed  in  a  cold  solution  of  sulphate  of 
zinc.  The  positive  pole  of  a  galvanic  battery 
being  attached  to  a  zinc  plate,  and  the  nega¬ 
tive  pole  to  the  piece  intended  to  be  co¬ 
vered  with  metal,  the  deposition  commenced 
equally  all  over  it,  and  was  continued  as 
long  as  was  considered  necessary.  By  this 


*  London  Repertory  of  Arts,  Jan.  1811. 
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process  the  pure  metal  alone  could  be  depo¬ 
sited  ;  and  the  amalgamation  of  the  zinc  and 
iion,  which  occurred  when  the  iron  plates 
were  dipped  into  melted  metal,  was  avoided, 
hor  zincing,  he  preferred  an  acid  to  an  alka¬ 
line  solution  o f  the  metallic  salts.  Some 
thin  plates,  which  had  been  exposed  for  eight 
months  on  roofs  in  London,  did  not  ex¬ 
hibit  any  appearance  of  rust.  The  process 
could  be  adopted  on  any  scale,  as  all  the 
apparatus  that  was  necessary  was  some 
wooden  troughs,  to  contain  the  solution  and 
the  pieces  of  metal  to  be  covered. 

He  had  not  made  accurate  experiments  as 
to  the  efficacy  of  the  process  when  applied 
to  iron  exposed  to  the  action  of  sea- water ; 
but  he  feared  the  result,  on  account  of  the 
formation  of  muriate  of  zinc. 

The  president  said  that  the  subject  was 
one  of  great  importance  to  engineers,  as,  if 
the  deposited  coating  were  found  to  stand 
the  test  of  time,  it  would  enable  the  use  of 
iron  to  be  exended  ;  but  the  main  point  to 
which  he  would  direct  Mr.  Pellatt’s  attention, 
was  the  defence  of  cast  iron  from  the  destruc¬ 
tive  action  of  sea-water. 


ON  THE  CALIBRE  OF  ROCKETS, 
AND  ON  A  BLUE  FIRE. 

To  the  Editors  of  The  Chemist. 

Gentlemen, — 

On  reading  Mr.  Marsh’s  interesting  paper 
in  your  number  for  this  month,  I  observed 
an  error  in  the  dimensions  of  rockets,  which 
ought  to  be  corrected  as  soon  as  possible. 
It  is  stated  (page  26),  that  “  the  length  of  the 
spindle  is  ecpial  to  3^  interior  diameters  of 
the  rocket.”  For  interior  read  exterior 
diameters  ;  or  you  may  read — interior  dia¬ 
meters  of  the  mould ,  instead  of  the  rocket. 
(It  is  evident  that  the  interior  diameter  of 
the  mould  is  ecpial  to  the  exterior  diameter 
of  the  rocket,  since  the  latter  fits  tight  into 
the  mould.)  In  corroboration  see  Griffiths' 
Artillerists'  Manual,  3rd  edition,  pp.  245-6  ; 
or  draw  a  rocket  according  to  the  proportions 
given  in  your  Magazine,  and  its  dumpy 
appearance  will  at  once  shew  it  to  be  a  mis¬ 
take.  I  have  myself  made  rockets  for  my 
own  amusement,  in  which  the  spindle  is 
equal  to  7  interior  diameters  of  the  rocket, 
or  4f  exterior  diameter,  and  they  succeed 
admirably. 

The  diameter  of  a  Mb.  leaden  ball  is  the 
diameter  of  the  exterior  of  a  Mb.  rocket  : 
this  was  not  stated  clearly  enough.  In  fact, 
the  Mb.  ball  fits  exactly  into  the  mould  for 
this  sized  rocket ;  whence  men,  accustomed 
to  name  guns  from  the  size  of  their  balls, 
would  naturally  call  such  a  mould  a  Mb. 
mould,  and  the  rocket  itself  a  Mb.  rocket. 


In  like  manner  any  other  calibre  is  named 
J  from  its  coinciding  leaden  ball ;  only,  be  it 
always  remembered,  that  it  is  the  calibre  of 
the  mould,  and  not  of  the  interior  of  the 
rocket.  I  am,  gentlemen, 

Your  obedient  servant, 

Y.  de  P. 

Allow  me  to  contribute  a  very  fine  blue 
fire,  to  burn  loose  or  in  pans. 

Or  according  to 
Mr.  Marsh’s 
Centesimal 
Notation, 
gr. 

62’5 
25*0 
12-5 


100-0 

The  improvement  consists  of  using  metallic 
antimony  instead  of  the  sulphuret ;  for  it  is 
the  actual  formation  of  the  sulphuret  which 
here  contributes  considerably  to  the  evolution 
of  light.  This  effect  is  entirely  lost  in  the 
common  blue  fire,  made  with  sulphuret  of 
antimony. 

London,  Jan.  22,  1844. 


IMPROVEMENTS  IN  EXTRACTING 
COPPER,  IRON,  LEAD,  BISMUTH, 
AND  OTHER  METALS,  FROM  TIN 
ORES.* 

BY  JOHN  MITCHELL. 

This  invention  consists  in  separating  from 
tin  ore  the  small  quantities  of  copper,  iron, 
lead,  bismuth  and  other  metals  or  minerals 
mixed  with  it ;  and  which,  although  existing 
in  very  small  quantities,  materially  affect  the 
quality  of  the  tin.  This  is  effected  by  dis¬ 
solving  them  in  such  acids  as  will  not  act 
injuriously  upon  the  oxide  of  tin. 

The  tin  ore  is  pulverised,  as  usual,  and 
the  greater  portion  of  the  matrix  separated 
by  washing.  It  is  then  (by  preference)  cal¬ 
cined,  and  afterwards  treated  with  acid,  to 
dissolve  the  foreign  metals  or  minerals,  which 
may  then  be  readily  washed  away.  The  best 
time  for  submitting  the  ore  to  the  action  of 
acid,  is  before  it  becomes  cool,  after  removal 
from  the  calcining  furnace ;  and  it  should  be 
allowed  to  remain  in  the  acid  for  three  or 
four  days,  or  for  a  longer  period,  if  found 
necessary. 

Muriatic  acid  is  preferred  by  the  patentee, 
diluted  with  an  equal  quantity  of  water,  and 
employed  in  the  proportion  of  one  hundred 
weight  of  the  ordinary  acid  of  commerce  to 
each  ton  of  ore. 


*  London  Journal  and  Repertory  of  Arts, 
January,  1844.  , 
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When  the  foreign  metals  are  in  the  state 
of  oxides,  it  will  not  be  absolutely  necessary 
to  calcine  the  ores  before  operating  with  acid  ; 
and,  in  some  cases,  it  may  be  desirable  to 
apply  heat  to  expedite  the  process,  and  lessen 
the  quantity  of  acid  employed,  by  putting  the 
ore  and  acid  into  earthenware  vessels,  heated 
by  a  sand-bath. 

The  patentee  does  not  confine  himself  to 
the  use  of  liquid  acid,  as  the  acid  evolved  in 
the  state  of  vapor,  by  various  processes,  may 
be  employed.  He  claims  the  mode  of  puri¬ 
fying  tin  ore,  by  extracting  foreign  metals  or 
minerals  by  dissolving  them  in  acid,  and 
wasliing  them  off  or  separating  them,  as 
above  described. 


METHOD  OF  REMOVING  MARKING 
INK  FROM  LINEN.* 

BY  DR.  BOETTGER. 

I  recollect  having  read  some  time  ago  in  a 
chemical  or  polytechnical  paper  an  essay  in 
reference  to  the  foregoing  question,  in  which 
the  use  of  aqua  regia  was  recommended  ;  but, 
besides  that  this  powerful  agent  will  hardly 
ever  generally  be  employed  by  the  female 
sex  for  the  removal  of  names  and  figures 
from  fine  cambric,  lawn,  and  linen  handker¬ 
chiefs,  a  doubt  as  to  its  efficacy  can  hardly 
be  suppressed ;  but  not  having  had  an  op¬ 
portunity  of  putting  this  method  to  the  test, 
I  abstain  from  giving  any  contrary  decision, 
and  at  once  proceed  to  communicate  a  means 
producing  the  effect  with  certainty,  at  the 
same  time  in  no  way  injuring  the  materials, 
which  will  be  interesting  to  many,  and  prin¬ 
cipally  to  chemists. 

The  substance  to  be  employed  consists 
simply  of  a  somewhat  concentrated  solution 
of  the  cyanide  of  potassium  of  Liebig. 

Here  I  may  b.e  allowed  to  remark  that  tho 
pure  cyanide  of  potassium  employed  to  form 
this  salt  must  be  free  from  sulphate  of  po- 
tassa,  in  order  wholly  to  prevent  the  forma¬ 
tion  of  a  combination  with  sulphur  during 
the  calcination,  which  might  interfere  with 
the  object  in  view.  The  said  precaution  in 
forming  the  cyanide  of  potassium  should 
never  be  lost  sight  of  by  those  who  make 
gold  or  silver  solutions. 

Writings  made  with  chemical  marking-ink 
on  white  bodies,  table  linen,  towels,  &c.,  of 
some  years’  standing,  were  in  a  very  short 
time  removed  by  gently  rubbing  the  mate¬ 
rials  with  a  somewhat  concentrated  solu¬ 
tion  of  cyanide  of  potassium,  no  injury  tvhat- 


*  Annalen  der  Chcmie  und  Pharmacia, 
Band  xlvii.,  Heft  3. 


ever  being  perceptible  even  in  the  finest 
fabric.  If  a  little  common  writing-ink  enter 
into  the  composition  of  marking-ink  (which 
sometimes  is  done  with  the  intention  of  im¬ 
proving  the  freslily-made  figures),  then,  in 
addition  to  that,  the  spot  or  figure  to  be  re¬ 
moved  must  afterwards  be,  treated  with  a  hot 
concentrated  solution  of  oxalic  acid. 

The  black  and  reddish  spots  produced  on 
the  skin  by  solutions  of  gold  and  silver,  are 
also  in  the  same  manner  easily  removed  by 
the  before-mentioned  saline  solution. 


ON  A  SIMPLE  METHOD  OF  DIS¬ 
COVERING  COTTON  THREADS  IN 
LINEN  TISSUES. 

BY  DR.  BOETTGER. 

After  reviewing  different  methods  proposed 
for  accomplishing  the  said  purpose,  and 
showing  them  to  be  insufficient,  the  au¬ 
thor  gives  a  description  of  his  own  process, 
as  follows : — A  square  inch  of  the  linen  to 
be  examined  is  to  be  put  into  a  mixture  of 
equal  parts  of  hydrate  of  potassa  and  water 
when  very  strongly  boiling,  and  allowed 
to  remain  there  for  two  minutes,  then  taken 
out  from  the  silver  or  porcelain  capsule  with 
a  glass  rod,  and  without  being  previously 
washed'  with  water,  gently  pressed  between 
doubly-folded  white  blotting  paper  ;  next  six 
or  ten  threads  in  each  direction  of  the  linen 
are  separated,  when  it  will  instantly  appear 
which  are  the  cotton  and  which  the  linen 
threads  :  the  dark  yellow  ones  are  linen, 
and  the  white  or  bright  yellow  ones  cotton. 

It  is  understood  that  this  infallible  method 
is  easily  performed  by  anybody  ;  it  can  only 
be  employed  when  the  tissue  is  white,  and 
not  when  colored. 


MEMOIR  ON  THE  DISTRIBUTION 
OR  APPROPRIATION  OF  LANDS.* 

BY  PROFESSOR  LIEBIG. 

(Continued  from  page  71.) 

To  the  plants  containing  potassa,  belong  the 
chenopodees,  the  arroctres,  the  absinthium , 
&c.,  and  among  cultivated  plants,  the  beet¬ 
root,  the  turnip,  and  maize ;  to  plants  con¬ 
taining  lime,  the  lichens  (which  contain 
oxalate  of  lime),  the  cactus  (which  contains 
crystallised  tartrate  of  lime),  clover,  beans, 
jeas  and  tobacco ;  to  plants  containing 
silica,  wheat,  corn,  rye  and  barley  : — 


*  Annalen  der  Chemie  and  Pharmacie. 
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Plants 


Plants 


lime. 


Pea-straw 


Salts  of 

Salts  of  lime 

Silica. 

potassa. 

and  magnesia. 

34-00 

4-00 

62-00 

22-00 

7-00 

61-05 

19-00 

25-70 

55-0 

18-65 

16-52 

63-89 

24-34 

67-44 

8-30 

23-07 

62-23 

15-25 

29-00 

59-00 

12-00 

27-82 

63-74 

7-81 

4-20 

59-40 

36-40 

39-20 

56-00 

4-90 

71-00 

6-50 

18-00 

81-60 

18-40 

88-00 

12-00 

85-81 

14-19 

84-30 

15-70 

This  division  does  not  present,  as  is  evi¬ 
dent,  very  strict  limits  :  a  great  number  of 
sub-divisions  might  be  established,  especially 
as  regards  plants  in  which  the  alkalis  are 
susceptible  of  being  replaced  by  lime  and 
magnesia.  In  the  present  state  of  the  pro¬ 
gress  of  our  observations,  our  cultivated 
plants  present  a  substitution  of  soda  for  po¬ 
tassa  ;  but  the  substitution  of  lime  for  the 
alkalis  has  not  yet  been  observed. 

Thus,  the  potatoe  belongs,  with  respect 
to  the  principles  of  its  leaves,  to  the  plants 
containing  lime,  and  with  regard  to  those  of 
its  tubercles  (which  contain  only  undeter¬ 
mined  traces  of  lime),  to  plants  containing 
potassa. 

It  is  especially  in  plants  containing  silica 
that  these  differences  are  observed. 

Salts,  with  alkaline  bases. 


It  is  easy  to  see  that,  compared  with  oats 
and  wheat,  with  reference  to  the  principles 
soluble  in  hydrochloric  acid,  barley  belongs 
to  plants  containing  lime  ;  whilst  the  quan¬ 
tity  of  silica  which  it  contains  should  rank  it 
among  silicious  plants.  It  is  thus  that  the 
beet-root  contains  phosphate  of  magnesia, 
and  only  traces  of  lime,  and  the  turnip 
phosphate  of  lime,  and  only  traces  of  mag¬ 
nesia. 

The  quantity  of  ashes,  and  the  knowledge 
of  their  composition,  admits  of  a  facility  of 
calculating  what  principles,  and  in  what 
degree  each  kind  of  plants  (plants  containing 
silica ,  lime  and  potassa )  exhausts  the  soil. 

The  following  example  comprises  this 
There  was  removed  from  the  soil 


reasoning 


Of  wheat. 


Of  peas. 


(foui 

Hessian 

acres)  in  one  crop, 

by 

Salts  of  magnesia  of 

Silica. 

peroxide  of  iron. 

lb. 

lb. 

95-31  \ 
35*20  ] 

130-51 

34-75  f 
32-80  t 

67-55 

260-05 

154-40} 
44-02  j 

.198-42 

354-08  f 

16-68  t 

370-76 

46-60 

40-73} 
42*05  ; 

,  82-78 

36-00  i 
21-82} 

57-82 

139-77 

?  ) 

361-00 

37-84 

?? 

?? 

556-00 

184-00 

Jf 

Beet-roots,  without  leaves 
Helianthus  tuberosus 

These  crops  removed  in  phosphates  from  this# surface  of  the  soil  (1)  : — - 
The  peas  (2).  The  wheat.  The  rye.  The  artichoke.  The  turnip  (3), 
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(a.)  Wiegmann  and  Polstorff. 

(A)  De  Saussure. 

(c.)  Fresenius. 

(d.)  Hertwig. 

(e.)  Berthier  and  Braconnot. 

(/.)  Hruscliauer. 

(y.)  Braconnot. 

(1).  We  have,  in  these  numbers,  a  ratio, 
not  exact,  but  approximate,  of  the  principles 
of  the  soil  which  the  different  crops  removed. 
It  was  the  proportion  of  the  ashes,  accord¬ 


ing  to  the  determination  of  M.  Boussingault 
( Annales  de  Chemie  et  de  Physique ,  t.  1, 
3rd  sirie ),  which  served  as  the  basis  of  cal¬ 
culation.  Advantage  was  taken  of  the  ana¬ 
lyses  of  ashes,  as  well  as  those  hitherto 
known  permitted — that  of  the  seed  and  straw 
of  wheat  is  from  De  Saussure  ;  that  of  pea- 
straw,  from  Hertwig  ;  that  of  peas,  from 
Will ;  that  of  the  ashes  of  the  straw  and 
seed  of  rye,  from  Fresenius ;  that  of  beet¬ 
roots,  from  Hruscliauer;  that  of  the  Helian¬ 
thus  tuberosus,  from  Braconnot.  Exact  and 
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According  to  the  foregoing,  plants  re* 
ceiving  certain  principles  from  the  soil  on 
which  they  arrive  at  their  complete  develop¬ 
ment,  formation,  and  fructification,  we  see 
their  development  confined  within  very 
narrow  limits  in  pure  water,  in  pure  silica, 
or  in  a  soil  in  which  these  principles  are 
wanting  ;  if  they  do  not  receive  alkali,  lime, 
or  magnesia,  there  will  be  formed  only  a 
quantity  of  stems,  leaves  and  flowers  cor¬ 
responding  to  that  of  those  substances  in 
reserve  in  the  seed.  If  phosphates  be  absent, 
the  development  of  the  seed  does  not  take 
place. 

The  more  prompt  the  development  of  the 
plant  is,  the  more  rapidly  its  leaves  increase 
in  number  and  size,  and  the  more  consider  - 
ableshould  bethe  proportionof  alkaline  bases, 
which  it  receives  in  a  given  time. 

It  is  clear  that  if  all  plants  indistinctly 
remove  certain  principles  of  the  soil,  none 
can  render  it  fit  for  another  kind  of  plants. 
If  in  countries  in  which  vegetation  has  not 
changed  from  time  immemorial,  we  trans¬ 
form  the  forest  into  cultivated  land,  if  we 


positive  numbers  will  be  obtained  only  by 
determining  the  proportion  of  ashes  of  the 
products  gathered  on  a  given  suface,  and 
submitting  these  ashes  themselves  to  ana¬ 
lyses,  and  not  by  operating  as  above,  in  which 
the  analysis  relates  to  the  ash  of  a  plant,  com¬ 
ing  from  another  country,  grown  on  another 
soil,  and  in  other  conditions.  It  is  thus,  for 
example,  that  M.  Boussingault  obtained, 
from  pea-straw  (from  a  powerfully-manured 
soil),  11  2  percent,  of  ash;  De  Saussure, 
only  8  per  cent.,  with  the  seeds,  and  ller- 
twig  only  5  per  cent.  These  numbers 
change  the  absolute  quantity  ;  but  they  have 
little  or  no  influence  on  the  relative  pro¬ 
portions. 

The  analysis  of  ashes,  made  by  SpreDgel, 
cannot  be  turned  to  account,  because  they 
are  entirely  false,  and  deserve  not  the 
slightest  confidence.  It  is  thu§,  for  ex¬ 
ample,  that  the  ashes  of  the  seeds  of  wheat, 
peas,  Windsor  beans,  rye,  &c.,  are  formed 
of  phosphate  without  any  mixture  of  car¬ 
bonate  ;  these  ashes  do  not  contain  silicic 
acid.  Sprengel  found  in  peas  18  per  cent., 
and  in  rye  15  per  cent,  of  silica.  The  ash 
of  the  seeds  of  rye  contains  48  per  cent., 
and  that  of  peas  34 '23  per  cent,  of  anhy¬ 
drous  phosphoric  acid.  lie  indicates  in  peas 
4  per  cent.,  and  in  rye  8  per  cent  of  phos¬ 
phoric  acid.  It  is  worthy  of  remark,  that 
all  the  bases  arc  contained  in  the  ash  of  peas 
in  the  state  of  tribasic  phosphates  ;  and  in  that 
of  rye  in  the  state  of  tribasic  phosphates. 

(2.)  With  abundant  manure. 

(3).  With  abundant  manure. 


spread  on  the  soil  the  ash  of  the  trees  and 
shrubs  cut  down,  we  have  added  a  fresh  pro¬ 
vision  of  alkaline  bases  and  phosphates  to  those 
found  in  the  soil,  and  it  suffices  for  a 
hundred  or  more  crops  of  certain  plants. 

If  this  soil  contain  silicates  of  easy  de¬ 
composition,  it  presents  to  us  the  soluble 
silicate  of  potassa  or  soda  necessary  to  (lie 
development  of  the  stems  of  silicious  plants  : 
the  phosphates  found  in  an  earth  of  this 
nature,  present  all  the  conditions  of  the  pro¬ 
duction  of  cereals  during  an  uninterrupted 
series  of  years. 

If  these  silicates  were  wanting  in  this 
soil,  or  if  it  contained  only  limited  quantities 
of  it ;  if  it  contained,  on  the  contrary,  a  great 
quantity  of  calcareous  salts  and  phosphates, 
we  could  grow  in  it,  during  a  certain  number 
of  years,  tobacco,  peas,  beans,  &c. 

If  we  do  not  restore  to  the  soil  any  of 
all  these  substances  which  it  has  yielded  to 
plants,  a  time  must  arrive  when  it  can  no 
longer  furnish  any  of  these  principles  for  a 
fresh  vegetation,  and  when  it  must  be  com¬ 
pletely  exhausted,  completely  sterile  even 
for  bad  herbs. 

According  to  the  inequality  in  the  propor¬ 
tion  of  these  different  substances,  this  state 
of  barrenness  will  arrive  sooner  for  oue  kind 
of  plants  than  for  another.  If  the  soil  be 
rich  in  silicates,  but  poor  in  phosphates,  the 
cultivation  of  wheat  will  exhaust  it  more 
promptly  than  that  of  oats  or  barley,  pre¬ 
cisely  because  in  one  crop  of  wheat  we  re¬ 
move  more  phosphates  in  the  seed  and  straw 
than  in  three  or  four  crops  of  barley  or  oats(*). 
If  this  soil  be  wanting  in  lime,  barley  will 
grow  on  it  only  imperfectly. 

It  is  the  want  of  these  salts,  indispensable 
to  the  formation  of  the  seed,  which  is  the 
cause  if,  with  a  great  excess  of  silicates,  the 
quantity  of  grains  of  wheat  which  was  oue 
year  =  9  in  the  following  years  on  the  same 
ground  is  only  =  3  or  2. 

On  the  same  soil,  rich  in  alkaline  silicates, 
and  containing  a  limited  quantity  of  phos¬ 
phates,  the  period  of  the  exhaustion  of  these 
salts  arrives  later,  if  we  alternate  wheat  with 
plants  which  are  gathered  before  the  produc¬ 
tion  of  the  seed,  or,  which  amounts  to  the 
same,  which  take  up  only  a  small  quantity 
of  phosphates. 

If  we  cultivate  on  this  soil  peas  or  beans, 
they  will  leave  after  the  crop,  silica  in  the 
soluble  state  and  in  sufficient  quantity  for  a 
subsequent  crop  of  wheat ;  but  these  plants 
will  exhaust  it  of  phosphates,  almost  as 

*  The  weight  of  the  ash  of  a  crop  of  see ds 
of  wheat  is  to  that  of  a  crop  of  oats  as  3 1  to 
42’G  :  the  phosphates  contained  in  it  are  as 
26  to  10,  without  reckoning  the  phosphates 
of  the  straw. 
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powerfully  as  wheat  itself,  because  a  nearly 
equal  quantity  is  required  for  both  these 
kinds  of  plants. 

It  is  by  alternating  with  tobacco,  with  po¬ 
tatoes  or  clover,  consequently  with  plants 
whose  seeds  are  very  small  and  contain  pro¬ 
portionally  only  very  little  phosphates,  whose 
tubercles  and  leaves  require  only  very  small 
quantities  of  them  for  their  developement, 
that  we  are  able  to  retard  the  exhaustion  of 
the  soil  of  phosphates  ;  but  each  of  these 
plants  has,  to  a  certain  degree,  increased  its 
poverty  in  phosphates  ;  we  have,  by  alternat¬ 
ing  with  other  plants,  delayed  the  period  of 
exhaustion  :  we  have  gathered  a  more  consi¬ 
derable  weight  of  sugar,  starch,  &c.,  but  we 
have  gained  nothing  in  alimentary  substances 
properly  so  called — in  principles  of  theblood. 
If  the  soil  is  poor  in  calcareous  salts,  tobacco, 
clover  and  peas  do  not  thrive  in  it,  all  other 
conditions  being  equal,  without  injuring  the 
vegetation  of  beet-roots  and  turnips,  sup¬ 
posing  that  the  alkalis  be  not  absent. 

If,  on  a  soil  which  contains  silicates  of 
difficult  or  slow  decomposition,  the  liberation 
of  a  sufficient  quantity  of  silicic  acid  for  a 
crop  of  wheat  be  operated  in  the  natural 
state  of  this  soil,  by  the  influence  of  the 
atmosphere  only  in  the  space  of  two  or  three 
years,  supposing  that  the  phosphates  neces¬ 
sary  for  the  formation  of  the  seed  be  not 
absent,  we  can  cultivate  wheat  on  this  field 
only  every  three  years.  We  may  shorten 
this  interval,  accelerate  the  decomposition, 
and  procure  a  greater  provision  of  soluble 
silicates,  by  augmenting  the  surface  of  the 
soil  and  rendering  it  more  permeable  to  the 
air  and  to  moisture  by  mechanical  means,  or 
else  by  favoring  the  decomposition  of  the 
silicate  by  the  employment  of  calcined  lime  ; 
but  it  is  certain  that  all  these  means,  al¬ 
though  insuring  to  us  for  a  certain  time 
richer  crops,  must  increase  the  loss  of  the 
natural  fertility  of  the  soil. 

If  the  proportion  of  alkali  and  silica  set  at 
liberty  in  three  or  four  years  be  sufficient  for  only 
one  crop  of  wheat,  if,  consequently,  there  be 
no  more  free  and  disposable  alkali,  we  cannot 
in  the  interval  cultivate  any  other  plant  on 
the  same  soil,  without  prejudice  to  the  crop 
of  wheat  ;  for  the  alkali  necessary  for  the 
developement  of  this  plant  cannot  be  em¬ 
ployed  for  the  benefit  of  wheat. 

From  the  known  proportion  of  alkali  and 
silica  set  at  liberty  in  the  decomposition  of  the 
silicates,  (*)  it  results  that,  for  a  given  quan¬ 
tity  rendered  soluble,  the  soil  receives  a  much 


*  For  every  equivalent  of  potassa  which 
is  separated  from  1  eqv.  of  feldspath,  1  eqv. 
of  silica  is  liberated.  The  straw  of  wheat, 
oats,  and  rye,  contain,  for  10  eqv.  of  silica, 
only  1,  or  at  most  2  of  alkalis. 


greater  quantity  of  alkali,  likewise  in  the  solu¬ 
ble  state,  than  corresponds  to  the  proportion 
in  which  straw  contains  these  two  bodies. 

In  the  interval  which  we  should  place  in 
the  last  case  between  the  two  crops  of  wheat, 
we  may,  therefore,  employ  the  excess  of 
alkali  in  the  culture  of  another  plant,  requiring 
salts  with  an  alkaline  base,  but  not  silica  in 
the  soluble  state.  We  may  cultivate  beet¬ 
roots,  or  even  potatoes,  before  wheat,  not 
removing  from  the  ground  the  stalks  and 
leaves  of  the  latter,  which  are  rich  in  silica. 

We  have  in  the  foregoing  considered  the 
changes  of  nature  and  composition  undergone 
by  a  field  on  which,  during  a  certain  number 
of  years,  a  series  of  cultivated  plants  were 
grown. 

If  this  field  contains  a  sufficient  proportion 
of  alkaline  silicates,  alumina,  lime  and  mag¬ 
nesia,  there  will  be  a  proportionally  inex¬ 
haustible  provision  of  alkalis,  alkaline  earths 
and  silica,  with  this  difference,  however,  that 
it  is  not  everywhere  and  in  equal  times  applica¬ 
ble  to  the  vegetation  of  the  plant.  By  me¬ 
chanical,  as  well  as  by  chemical  means,  (lime, 
&c.,)  we  may  abridge  the  time  that  these 
substances  require  for  assuming  a  form  ap¬ 
propriate  to  the  vital  functions  of  the  plant ; 
but  they  are  not  sufficient  for  allowing  a  per¬ 
fect  developement  of  the  plant. 

If  phosphates  and  sulphates  be  absent,  the 
plant  will  not  bear  seeds,  precisely  because 
all  the  seeds,  without  distinction,  contain 
combinations  of  which  phosphoric  acid  as 
well  as  sulphur  constantly  forms  part. 

Whatever  may  be  the  excess  of  the  other 
principles,  the  soil  will  become  completely 
sterile  if  a  time  arrive  at  which  it  can  furnish 
neither  phosphates  nor  sulphates  to  a  new 
vegetation. 

We  must  admit  that  the  formation  of 
stems  and  leaves,  the  assimilation  of  carbon 
and  the  production  of  sugar,  starch  and 
ligneous  fibre,  require  a  certain  quantity  of 
alkali  (for  plants  containing  potassa),  or  an 
equivalent  of  lime  (for  plants  containing 
lime);  but  we  must  believe  that  whatever 
may  be  the  proportion  of  ammonia  and  car¬ 
bonic  acid  introduced,  there  can  be  formed 
in  the  organism  of  the  plant  only  a  quantity 
of  principles  of  the  blood  corresponding,  to 
the  phosphates.  The  production  of  the  sul- 
phuro- nitrogenous  principles  of  the  sap  is 
most  strictly  connected  with  their  presence. 

Every  soil,  on  which  however  bad  herbs 
attain  their  developement,  is  fit  for  culture, 
if  the  bad  herbs  leave  by  combustion  an  alka- 
lius  ash.  The  alkalis  of  this  ash  proceed  from 
silicates ;  besides  the  alkali,  soluble  silica 
should  be  found. 

A  soil  of  this  nature  contains,  perhaps,  the 
quantity  of  phosphate  of  magnesia  and  phos¬ 
phate  of  lime  sufficient  for  a  crop  of  potatoes 
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or  turnips,  without  containing,  nevertheless, 
sufficient  for  a  crop  of  wheat. 

These  considerations  show  the  great  im¬ 
portance  which  must  attach  to  the  phosphates 
in  agriculture.  These  salts  are  always  found 
in  small  quantities  in  the  soil,  and  so  much 
the  greater  attention  should  be  paid  to  pre¬ 
venting  its  exhaustion  of  these  principles. 

Every  one  knows  that,  in  the  limited, 
though  enormous,  space  of  the  sea,  entire 
worlds  of  plants  and  animals  exist ;  that 
one  generation  of  these  animals  receives  all 
its  elements  from  plants ;  that  the  principles 
of  their  organs  resume,  after  the  death  of  the 
animal,  the  primitive  form,  in  which  they 
serve  as  nourishment  for  a  new  generation  of 
animals. 

The  oxygen  which  marine  animals  remove 
in  the  act  of  respiration  from  the  air  dissolve 
in  water,  and  which  is  so  rich  in  that  element 
(containing  32  to 33  of  oxygen  per  cent.,  whilst 
atmospheric  air  contains  only  21  per  cent.), 
is  restored  to  the  water  in  the  vital  act  of 
marine  plants.  It  enters  into  the  products 
of  the  putrefaction  of  the  bodies  of  animals 
deprived  of  life  ;  it  converts  their  carbon  into 
carbonic  acid,  and  their  hydrogen  into  w'ater, 
whilst  their  nitrogen  takes  the  form  of  am¬ 
monia. 

We  observe  that,  iu  the  sea,  without  the 
addition  or  subtraction  of  any  other  element, 
an  eternal  circulation  goes  on,  limited  not  in 
its  duration,  but  in  its  extent,  by  the  nourish¬ 
ment  of  the  plant  w  hich  is  found  contained 
in  a  space  and  in  a  limited  proportion. 

We  know  that  with  marine  plants  there 
can  be  no  question  of  a  transport  of  nourish¬ 
ment,  of  humus,  by  the  root.  What  nou¬ 
rishment,  can  be  drawn  from  a  fragment  of 
naked  rock,  on  the  surface  of  which  not  the 
smallest  change  is  observed,  by  the  root,  of 
the  size  of  a  fist,  of  the  giant  Varech ,  a 
plant  which  attains  the  height  of  117  me 
tres  (Cook),  and'  one  plant  of  which  nourishes 
thousands  of  marine  animals  with  its  leaves 
and  branches  !  These  plants  evidently  re¬ 
quire  only  a  point  of  solid  support  which 
prevents  change  of  place,  or  an  object  which 
counterbalances  their  low  specific  gravity  ; 
they  live  in  a  medium  which  furnishes  to  all 
their  parts  the  nourishment  which  is  neces¬ 
sary  to  them :  sea  water  contains,  not  only 
carbonic  acid  and  ammonia,  but  also  the 
alkaline  phosphates  and  carbonates  and  the 
earthy  salts  which  the  marine  plant  requires 
for  its  developement,  and  which  we  constantly 
find  in  its  ash. 

All  observations  demonstrate  that  the  con¬ 
ditions  which  ensure  the  existence  and  dura¬ 
tion  of  marine  plants,  are  the  same,  as  those 
which  maintain  the  life  of  terrestrial  plants. 

However,  the  terrestrial  plant  does  not 
live,  like  the  marine  plant,  in  a  medium 


which  contains  all  its  elements  and  surround 
all  its  organs  ;  but  it  is  destined  to  live  in 
two  media,  one  of  which,  the  soil, ,  contains 
the  principles  which  are  wanting  in  the  other, 
the  atmosphere. 

(To  be  concluded  in  our  neul.) 


EXPERIMENTS  ON  THE  FERTILI¬ 
ZATION  OF  LANDS  BY  AMMO- 
NIACAL  SALTS,  NITRATES  AND 
OTHER  COMPOUNDS.* 

BY  M.  F.  KU JH LM ANN. 

( Concluded  from  page  75.) 

In  a  work  on  the  efflorescences  of  wralls, 
published  in  1829,f  I  was  led  to  prove  the 
existence  of  a  certain  quantity  of  carbonate 
of  potassa  or  soda  in  all  chalks,  and  after¬ 
wards  in  almost  all  mineral  matters.  These 
observations,  which  led  me  to  an  opinion 
concerning  the  intervention  of  potassa  in  the 
formation  by  the  humid  way  of  most  rocks, 
may  serve  to  justify  the  existence  of  alkalis 
in  plants,  even  in  those  which  grow  in  en¬ 
tirely  chalky  soils.  Nevertheless,  it  is  diffi¬ 
cult  to  believe  that  the  potassa  or  soda  found 
in  plants  iu  the  state  of  salts  of  organic  acid, 
are  always  presented  to  the  plant  in  the  state 
of  carbonate  or  soluble  silicate ;  it  is  most 
frequently  in  the  states  of  sulphate  and 
chloride.  No  one  can  dispute,  for  example, 
that  marine  plants  receive  most  of  their  soda 
in  the  state  of  chloride.  Now,  there  are 
different  modes  of  explaining  the  reactions 
by  w  hich  the  salts  of  organic  acid  are  formed 
by  the  displacement  of  tlie  much  more 
powerful  mineral  acid.  The  oxalic  acid  which 
is  formed  by  the  act  of  vegetation,  and  which 
gives  an  iusoluble  salt  of  lime,  can  very 
readily  explain  the  decomposition  of  the 
chloride  of  calcium  or  sulphate  of  lime, 
taken  up  by  the  roots  in  the  state  of  solution  ; 
but  the  salts  of  potassa  or  soda  which  arc 
formed  in  the  vegetables  being  soluble,  the 
same  reactions  cannot  interfere. 

The  phosphate  of  lime,  like  that  of  mag¬ 
nesia,  may  be  taken  up  by  plants  iu  the  state 
of  solution  in  water  charged  with  carbonic 
acid  or  alkaline  bicarbonate,  J  or  it  may  be 
the  result  of  a  double  decomposition  in  plants 
by  the  simultaneous  aspiration  of  soluble 
salts  of  lime  and  magnesia,  and  phosphate 


*  Comptes  Rendus ,  8fc. 
t  Annalen  der  Chemie  und  Pharmacies 
vol,  XXIX;  Abhaudlung  uber  die  Sa/pcter 
Bildung. 

+  I  have  proved,  by  direct  experiments, 
that  the  phosphates  of  lime  and  magnesia  are 
rather  soluble  in  water,  by  means  of  carbonic 
acid  and  alkaline  bicarbonates. 
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of  potassa,  soda  or  ammonia  in  presence  of 
these  alkaline  bicarbonates.  The  existence 
of  phosphate  and  sulphur  in  organic  tissues 
is  explained,  by  the  decomposition  of  the 
sulphates  and  phosphates,  under  the  oxi¬ 
dising  influence  of  the  putrid  fermenta¬ 
tion  of  manures. 

But  how  do  the  alkaline  chlorides  come  to 
give  their  base  to  organic  acids  ? 

I  have  every  reason  to  believe  that,  in  this 
transformation,  the  carbonate  of  ammonia — 
the  ordinary  result  of  the  decomposition  of 
nitrogenous  manures,  or  the  carbonate  of 
ammonia  resulting  from  the  contact  of 
hydrochlorate  of  ammonia  and  sulphate  of 
ammonia  with  chalk  under  the  influence  of 
the  sun,  acts  on  the  chlorides  of  sodium  and 
potassium,  converts  them  into  hydrochlorate 
of  ammonia  and  into  carbonates  of  soda  and 
potassa,  susceptible  of  being  saturated  by 
the  organic  acids.  These  decompositions 
can  be  made  only  under  the  influence  of 
moisture,  and  of  a  basic  reaction  of  the 
earth,  and  this  last  condition  causes  to  be 
comprehended  all  the  efficacy  of  always 
maintaining  the  lands  in  the  alkaline  state  by 
additions  of  lime,  ashes,  &c.  &c. 

The  ammoniacal  salts  would,  therefore, 
perform  in  the  appropriation  of  the  alkaline 
aliments  by  vegetables,  the  same  part  that 
I  have  assigned  to  these  salts  in  the  nitrifi¬ 
cation  when  it  is  required  to  convey  the 
nitric  acid  to  the  lime  and  magnesia. 

Having  proved  the  presence  of  carbonate 
and  nitrate  of  ammonia  in  the  ley  of  salt¬ 
petre  manufacturers,  I  was  led  to  admit  that 
the  carbonates  of  lime  and  magnesia  which 
form  part  of  the  earths  susceptible  of  nitri¬ 
fication,  exchange  their  acid  with  the  ammo¬ 
niacal  nitrate  which  is  thus  brought  to  the 
state  of  carbonate.  All  these  exchanges  of 
acid  are  thus  produced  uuder  the  influence 
of  an  alkaline  reaction,  and  under  the  in¬ 
fluence  of  the  sun. 

I  think  that,  in  vegetation  as  in  the  act  of 
nitrification,  the  ammoniacal  salt  intervenes 
not  only  hy  furnishing  its  nitrogen  to  the 
new  formation  either  of  nitric  acid  or  of  the 
nitrogenous  principle  of  plants,  but  also  as  a 
means  of  transport  or  of  decomposition, 
sometimes  under  the  influence  of  the  sun, 
sometimes  under  the  influence  of  water,  and 
that  thus  it  powerfully  assists  in  the  fertiliza¬ 
tion  of  lands,  as  well  by  the  nitrogen  which 
it  furnishes  to  the  plants,  as  by  the  potassa 
or  soda  of  the  chloride  which  it  disposes  for 
assimilation  by  plants,  in  the  state  of  salt  of 
organic  acid. 

I  will  not  dwell  any  longer  on  these  con¬ 
siderations  :  they  repose  on  conjectures  which 
I  leave  to  the  appreciation  of  chemists. 

If  my  results  be  compared  with  those  which 
have  led  M.  Bouchardat  to  form  conclusions 


so  contrary  to  mine,  we  shall  be  led,  I  think, 
to  admit  that  M.  Bouchardat,  by  plunging 
in  bottles  containing  solutions  diluted  to 
ToTTo01"  TTToo  of  ammoniacal  salt,  branches  of 
different  vegetables,  did  not  furnish  these 
salts  to  vegetation  in  the  ordinary  conditions; 
but  that  he  threw  into  the  circulation  of  these 
plants  too  considerable  quantities  of  unde- 
composed  ammoniacal  salts.  M.  Bouchardat 
proves,  however,  that  cabbages  placed  each 
in  a  box  containing  earth  mixed  with  good 
garden  mould,  having  been  watered  with 
dilute  ammoniacal  salts,  did  not  die. 

M.  Bouchardat,  in  order  to  explain  these 
results  so  different  from  the  first,  says  that, 
in  the  latter  experiment,  the  ammoniacal 
salts  were  not  absorbed,  but  were  retained  by 
the  mould. 

However,  the  work  of  M.  Bouchardat 
having  been  made  known  to  me  only  through 
the  extract  of  a  note  of  the  author  inserted 
in  the  Compte.s  Rendus ,  Vol.  XVI. ,  page 
322  (see  the  Chemist ,  Vol.  IV,  1843,  page 
211),  and  this  work  having  been  sent  for 
examination  to  a  commission,  I  awaited  the 
report  of  this  commission  to  fix  my  opinion 
finally  concerning  the  causes  of  the  great 
difference  which  exists  between  M.  Bou¬ 
chardat ’s  results  and  mine. 

PRACTICAL  POINT  OF  VIEW. 

If  we  enter  upon  the  industrial  and  com¬ 
mercial  question,  we  must  recognise  that  in  the 
present  conditions  of  price  of  ammoniacal 
salts  and  nitrate  of  soda  in  France,  if  account 
be  taken  of  only  a  single  crop,  and  with  re¬ 
spect  to  the  fertilisation  of  meadows,  there  is 
a  loss  of  more  than  a  third  of  the  expense. 
In  order  that  there  might  be  no  loss,  when 
this  culture  is  required,  it  would  be  necessary 
that  all  or  m.ost  of  the  two-thirds  of  the 
fertilising  action  be  exhausted,  and  that  at 
least  one-third  be  produced  by  after-grass  or 
the  crops  cf  the  following  year. 

It  is  generally  admitted,  in  Flanders,  that 
the  second  year  half  the  manure  remains  in 
the  soil  when  stable-dung  is  used.  With 
respect  to  Flemish  manure,  it  has  been  re¬ 
marked  that  its  fertilising  action  is  almost 
entirely  exhausted  in  the  first  year;  the  last 
result  is  explained  if  we  consider  that  in 
Flemish  manure  the  greater  part  of  the  ferti¬ 
lising  principles  are  volatilised,  and  this  cir¬ 
cumstance  makes  me  recommend  avricul- 

o 

turists  to  add  to  this  mauure,  before  spread¬ 
ing  it  on  the  fields,  plaster  in  powder,  or 
salts  which,  by  their  decomposition,  are 
susceptible  of  giving  more  fixity  to  the 
ammoniacal  salt.  This  is  a  practice  whose 
utility  I  have  proved. 

This  great  volatility  of  the  fecundising 
principle  does  not  exist  in  the  employment  of 
sulphate  and  muriate  of  ammonia,  although 
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the  decomposition  of  these  salts  should  take 
place  by  the  chalk  which  forms  part  of  the 
vegetable  earth. 

It  may  be  admitted  that  at  the  present  price 
of  sulphate  of  ammonia,  we  may,  by  em¬ 
ploying  it  as  manure,  even  in  the  cultivation 
of  meadows,  find  in  the  increase  of  crops  an 
equivalent  for  the  sum  expended  ;  the  expence 
would  much  more  certainly  be  covered  by 
the  application  of  this  manure  to  the  cultiva¬ 
tion  of  linseed,  tobacco,  cabbages,  &c. 
Sec. 

On  the  other  .hand,  it  must  not  be  for¬ 
gotten  that  from  the  moment  when  the 
ammoniacal  salts  find  certain  debouches  in 
agriculture,  they  will  be  collected  in  greater 
quantity,  and  their  price  will  considerably 
fliclin. 

When  the  beneficial  influence  of  ammo¬ 
niacal  products  shall  have  been  appreciated 
by  agriculture,  it  is  not  in  the  state  of  puri¬ 
fied  salts  that  these  products  will  be  sold, 
but  in  the  state  of  the  crude  product  of  the 
distillation  of  nitrogenous  matters  ;  and,  to 
render  these  products  less  volatile,  and  thus 
to  avoid  the  considerable  losses  which  are 
produced  in  the  employment  of  manures  in 
general,  the  decomposition  of  the  carbonate 
of  ammonia  will  be  operated  by  matters  of 
little  value,  by  plaster,  by  magmas  of  alum, 
Sec.  Sec.  Three  years  ago  I  made  an  appli¬ 
cation  of  this  method  to  several  hectares  of 
meadow  land  ;  I  decomposed  the  ammoniacal 
products  resulting  from  the  distillation  of 
coal  in  the  gas  works,  by  the  acid  waters 
arising  from  the  acidification  of  bones,  and  I 
thus  obtained  an  economical  solution  of 
ammoniacal  salt,  which  enabled  me  to  obtain 
three  or  four  crops  of  herbs  in  a  year,*  and 
at  an  expence  which  is  infinitely  less  consi¬ 
derable  than  would  be  required  by  any  other 
manure  to  arrive  at  the  same  result.  This 
is  an  application  to  which  I  call  the  attention 
of  agriculturists,  manufacturers  of  chemical 


products,  directors  of  gas  works,  Sec. 
Se  c. 

It  will  be  seen,  according  to  the  results 
obtained  by  No.  5  of  the  foregoing  table  (See 
The  Chemist,  No.  L,  p.  74),  that  of  all 
the  experiments  made,  that  gave  the  most 
remarkable  results.  By  comparing  the  ex¬ 
pense  with  the  receipt,  we  arrive  at  the  pro¬ 
portion  of  100  to  340  of  Flemish  manure, 
which  is  without  contradiction  the  most 
advantageous  manure,  when  it  is  pure,  gave 
a  profit  of  only  G9’32  per  cent,  of  the  sum 
expended. 

Such  a  result  is  so  much  the  more  remark¬ 
able  as  it  is  produced  by  a  single  crop  when 
the  influence  of  the  manure  in  question  is 
manifested  in  a  very  visible  manner  during 
several  years,  and  especially  as  it  is  produced 
by  a  culture  which  least  easily  admits  of  the 
employment  of  an  expensive  manure. 

Finally,  the  results  are  not  without  interest 
in  this  point  of  view,  that  if  nitrate  of  soda, 
which  has  been  successfully  employed  in 
England,  cannot,  at  its  present  price  in 
France,  constitute  a  profitable  manure,  it 
can  be  used  only  in  extraordinary  circum¬ 
stances  ;  this  product  may  become  of  general 
use  in  countries  where  manures  are.  rare  and 
means  of  communication  difficult,  when 
the  Government,  in  the  interest  of  these  lo¬ 
calities,  will  suppress  the  duty  imposed  on 
nitrate  of  soda  imported  into  France,  and 
which  amounts  to  10  fr.  50  cent,  per  kilo¬ 
gramme.'}' 

Now  that  the  manufacture  of  saltpetre  is 
nearly  abandoned  in  France,  in  consequence 
of  the  faculty  granted  to  saltpetre  makers  of 
confining  themselves  to  converting  into  nitrate 
of  potassa  the  nitrate  of  soda  of  Chili,  and 
that  the  Government  provides  itself  with  a 
great  portion  of  saltpetre  from  the  Indies, 
this  suppression  of  the  import  /  duty  on 
nitrate  of  soda  could  not  interfere  with  any 
existing  manufacture. 


III.  PHARMACY,  MATERIA 

MORE  INTENDED  SECESSIONS 
FROM  THE  PHARMACEUTICAL 
SOCIETY. 

Letters  announcing  secessions  from  the 
Pharmaceutical  Society  are  literally  pouring 
in  upon  us,  especially  from  the  country, 

*  In  order  to  arrive  at  this  last  result,  it 
is  right  to  mow  before  flowering  :  the  hay 
gathered  is  not  so  nourishing  :  it  was  given 
in  the  green  state  to  horses  and  cows. 


MEDICA,  THERAPEUTICS,  kc. 

and  all  of  these  letters  offer  warm  thanks  for 
our  espousal  of  the  cause  of  the  trade. 
That  these  thanks  are  gratifying  to  us,  we 
openly  avow  ;  they  fully  compensate  us  for 
the  hostility  which  our  efforts  have  entailed 

|  In  the  experiment  No.  4,  if  nitrate  of 
soda,  free  of  duty,  had  been  used,  instead  of 
a  loss  of  43  f.  89  cent.,  there  would  have 
been  a  profit  of  8  f.  83  cent,  from  the  first 
crop  of  hay. 
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on  us.  From  private  information  in  our 
possession,  we  are  able  to  state  that,  within 
a  very  short  period,  the  position  of  the 
Society  will  be  very  considerably  altered, 
unless  some  improvement  in  its  management 
be, speedily  effected. 

Want  of  space  and  some  other  reasons 
induce  us  to  defer  making  use  of  our  infor¬ 
mation  ;  but  our  readers  are  requested  to 
trust  to  our  vigilance;  and  to  our  zeal  in 
their  cause,  or  they  may  regret  it  when  too 
late. 

The  reader  of  these  lines  who  may  not 
have  seen  the  articles  on  this  subject  pub¬ 
lished  in  the  April,  and  several  succeeding 
Numbers  of  The  Chemist,  for  1843,  is 
earnestly  requested  to  lose  not  an  hour  in 
doing  so. 

Those  who  intend  to  secede  from  the  So¬ 
ciety  will  much  oblige  us  by  communicating 
to  us  their  intention,  in  strict  confidence. 


THE  PHARMACEUTICAL  SOCIETY 
AND  SUNDAY  TRADING. 

To  the  Editors  of  The  Chemist. 

Gentlemen, 

I  was,  some  short  time  ago,  much 
amused  at  the  pleasantry  of  the  editor  of  the 
Pharmaceutical  Journal  in  answering  a 
question  of  one  of  his  correspondents  re¬ 
specting  the  obliteration  of  marking  ink  ;  he 
tells  his  “  Constant  Reader,”  “  where  igno¬ 
rance  is  bliss,  Tis  folly  to  be  wise.” 

Preferring,  gentlemen,  the  medium  of 
your  journal  for  two  reasons  ;  first,  because 
you  originally  and  alone  fought  our  battle, 
and  endeavored,  with  much  success,  to  bring 
our  scattered  and  divided  body  together,  in 
the  most  praiseworthy  and  disinterested 
manner;  and  secondly,  because  I  have  no 
ambition  for  the  summary  and  extremely 
aristocratical  facetiousness  of  our  friend  Mr. 
Jacob  Bell,  the  subject  for  which  I  crave  a 
page  in  your  columns  is  one  of  importance — 
it  is  important  to  the  whole  trade,  because  it 
touches  all  of  us  more  or  less. 

Reform  is  said  to  have  been  begun  among 
us,  and  there  is  much  meaning  in  the  remark 
of  Sir  J.  Graham,  that  he  would  “  leave  the 
chemists  to  reform  themselves.” 

The  heads  and  more  wealthy  of  our  body 
forming  the  council  of  the  Pharmaceutical 


127 

Society  are  desirous,  I  doubt  not,  to  benefit 
us ;  but,  gentlemen,  while  their  Sunday 
trafficking  exists  in  the  shameful  manner  it 
does,  the  more  thinking  amongst  us  know 
full  well  we  shall  not  receive  the  benefit  we 
should  have  from  them.  We  live,  move, 
and  have  our  being  from  the  Almighty 
Creator  of  the  universe.  We  all  (I  hope) 
worship  him  ;  and  that  Almighty  Being  has 
distinctly  said,  “  Reverence  my  Sabbath,  and 
keep  it  holy.”  How  is  the  sabbath  revered 
in  the  drug  trade  ?  by  selling,  I  fear,  as  much 
as  can  be  sold. 

On  the  Sunday — Go,  from  Temple-bar,  by 
west,  by  east,  by  north,  by  south — each 
chemist’s  shop  is  open  to  the  purchaser  for 
any  article  he  may  want  ;  visit  other  towns 
of  importance  on  this  day,  and,  alas  !  it  is 
the  same ;  your  country  chemist  also  must 
have  his  shop  door  open.  I  feel  convinced, 
gentlemen,  that  nothing  but  the  quiet  and 
orderly  deportment  generally  found  in  the 
chemist  and  druggist  of  Great  Britain  has 
kept  him  from  figuring  in  the  police  columns 
as  a  common  Sabbath  Trader.  But,  how¬ 
ever,  to  the  point ;  it  is  a  crying  evil  among 
us,  it  is  against  the  law  alike  of  God  and 
man,  and  the  remedy  should  commence  at 
home,  with  the  Council  of  the  Society.  The 
Council  of  the  Pharmaceutical  Society  should 
not  only  recommend  but  insist  upon  the 
members  throwing  off  this  nefarious  system 
of  ungodly  gains  :  until  this  is  done,  indi¬ 
vidually,  first  and  forthwith  by  the  council 
of  our  society,  what  blessing  or  what  per¬ 
manent  benefit  can  we  expect  to  emanate 
from  a  quarter  where  the  very  leaders  morally 
set  the  laws  of  God  and  their  country  at 
defiance  ? 

I  have  the  honor  to  be, 
Gentlemen, 

Your  obedient  servant, 

A  Country  M.P.S.G.B, 
February  2,  1844. 


INFLUENCE  OF  FLOWERS  ON 
HEALTH. 

To  the  Editors  of  The  Chemist . 

Gentlemen, 

In  your  last  number  I  observed  a  brief 
article  “  on  the  influence  of  flowers  on 
health,”  and  having,  during  a  long  prac¬ 
tice,  paid  some  attention  to  this  subject,  I 
presume  that  a  few  remarks  may  prove  in¬ 
teresting  to  the  general,  as  we  1  as  profes¬ 
sional  reader. 

The  disease  in  which  I  have  remarked 
flowers  to  exert  the  most  decided  influence 
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is  asthma,  and  the  following  I  have  re¬ 
peatedly  noticed  as  invariably  producing 
more  or  less  distress  and  inconvenience, 
whenever  the  patient  was  exposed  to  their 
iniluence,  on  some  occasions  even  only  for  a 
few  minutes: — lilac,  heliotrope,  carnation, 
mignonette,  white  lilies,  sweet  brier,  roses, 
and  otto  of  roses,  have  each  in  turn  produced 
aggravation  of  the  asthmatic  paroxysm,  and 
in  some  instances  induced  it.  Flowers, 
though  very  beautiful,  and  always  engaging 
objects,  should  ever  be  placed  with  great 
caution  in  the  rooms  of  the  delicate  or  the 
invalid ;  and  when  such  is  the  case, 
ought  never  to  be  permitted  to  remain 
for  any  length  of  time,  and  should  by 
no  means  whatever  be  introduced  into  the 
sleeping  apartments.  Flowers  and  plants 
give  out  oxygen,  and  absorb  carbon  during 
the  day,  and  by  night  they  inhale  oxygen 
and  evolve  carbon. 

Ipecacuhana  seems  to  be  capable  of  ex¬ 
erting  great  influence  over  asthmatics,  like¬ 
wise  on  those  who  have  a  tendency  to  con¬ 
sumption  or  bronchitis,  in  a  few  instances 
beneficial,  but  generally  the  reverse  ;  many 
of  your  readers  will,  perhaps,  be  sceptical  on 
this  subject, — nevertheless,  it  is  a  fact,  and 
derived  from  long  practice  and  experience. 

Linnaeus  informs  us,  and  he  is  no  mean 
authority,  that  “  Roses  and  briony  in  flower, 
walnut,  elder  (and  colocynth  when  powder¬ 
ing),  have  produced  faintness,  and  that  those 
who  have  reposed  under  an  elder  or  walnut 
tree  have  experienced,  on  waking,  severe 
head-ache.,,  Violets  in  large  quantities  will 
induce  similar  effects. 

It  was  not  long  since  that,  when  driving  a 
friend  in  an  open  carriage  through  a  lane,  on 
both  sides  of  which  were  fields  covered  with 
the  red  poppy,  that  he  was  rendered  irre¬ 
sistibly  somnolent ;  and,  when  he  awoke, 
experienced  nausea  and  faintness,  resembling 
the  effects  induced  by  an  overdose  of  opium. 

There  are  several  singular  and  well-authen: 
ticated  accounts  on  record  of  an  asthmatic 
affection,  termed  the  hay  fever.  Persons 
generally  get  an  attack  on  approaching  a 
field  of  newly-mown  hay,  or  on  being  ex¬ 
posed  to  a  stream  of  air  w  hich  is  impregnated 
with  the  aroma  from  it.  The  effects  are  : 
sneezing,  running  at  the  nose,  with  great 
difficulty  of  breathing — in  a  word,  it  is  a 
paroxysm  of  spasmodic  asthma.  The  malady 
(if  I  may  be  permitted  so  to  term  it)  is 
common,  wuth  such  as  are  predisposed  to  it, 
during  the  hay  season  ;  and  a  similar  incon¬ 
venience  is  experienced,  only  in  a  more 
limited  degree,  w  hen  packing  a  fresh-cut  hay¬ 
rick,  or  using  it  for  other  purposes.  In 
every  case  of  asthma,  in  which  the  individual 
has  been  affected  by  the  influence  of  vegetable 
aroma,  I  have  found  the  inhalation  of  medi¬ 


cated  vapor  invariably  suspend  the  pa¬ 
roxysm,  and  in  some  cases  have  effected  cures 
by  these  means  alone. 

1  am,  Gentlemen, 

Your  obedient  servant, 

W.  Hamilton  Kittok,  M.D. 

25,  Tliayer-strcot,  Manclioster-.'ajuaro, 

Kith  Fob.,  1844. 


EXPERIMENTS  ON  TEAS  TURNED 
GREEN  BY  FOREIGN  SUBSTAN¬ 
CES. 


To  Monsieur  Chcvallier ,  Member  of  ihe 
Council  of  Health,  &fc.,  Paris. 

BY  M.  EUGE'nE  MARCHAND,  I'HARMAR- 
CIEN  OF  THE  CIVIL  HOSPITAL  OF  FECAMP. 

Sir, — 

,  I  hasten  to  reply  to  your  letter  of  the  29 th 
i  of  October  last.  In  the  course  of  last  Oc¬ 
tober,  Mademoiselle  de  Saint-G.,  and  one 
of  her  young  relations,  having  experienced 
intolerable  pains  in  the  stomach  and  intes¬ 
tines,  requested  me  to  analyse  a  small  quan¬ 
tity  of  tea  which  she  sent  to, me.  For  about 
six  weeks  these  two  persons  used  this  tea, 
which  Mademoiscdle  Saint-G.  had  procured 
from  a  grocer  of  the  town,  and  she  regarded 
it  as  the  primary  cause  of  their  indisposition. 

Some  days  previously,  the  journals  of 
Paris  had  noticed  the  introduction  into  com¬ 
merce  of  some  tea  procured  from  the  wreck, 
on  the  coast  of  La  Mancha,  of  the  English 
ship  The  Reliance.  This  tea,  it  was  said, 
had  been  restored  to  color  by  means  of  a 
mixture  of  chromate  of  lead  and  plumbagine. 

Being  acquainted  with  these  facts,  I  di¬ 
rected  my  investigations  in  such  a  manner 
as  to  be  able  promptly  and  surely  to  ascer¬ 
tain  whether  the  tea  submitted  to  my  exami¬ 
nation  did  not  contain  the  first  of  these  twro 
substances,  or  another  mineral  substance  in¬ 
jurious  to  health.  My  experiments  posi- 
I  tively  demonstrated  that  it  contained  chro¬ 
mate  of  lead.  I  then  informed  the  munici¬ 
pal  authorities  of  it,  who  immediately  sent 
for  examination  to  a  commission,  appointed 
ad  hoc ,  and  composed  of  two  of  my  col¬ 
leagues,  MM.  Paquier,  and  Couillard,  and 
myself,  sixty-four  samples  of  tea,  procured 
from  the  grocers  of  Fecamp. 

The  process  of  analysis  which  I  had  at  first 
put  in  practice  witli  the  tea  of  Mademoiselle 
Saint-G.,  was  followed  in  the  examination  of 
the  sixty-four  samples,  but,  as  it  is  described 
in  the  report,  which  my  colleagues  and  my¬ 
self  made  to  the  authorities,  and  which  I 
adjoin  to  this  letter,  I  will  confine  myself  to 
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describing  here  only  the  specific  characters 
of  this  tea. 

It  was  still  aromatic.  At  first  sight,  it 
presented  the  characters  of  Hyson  tea  of 
good  quality,  but  on  examining  it  with  more 
attention,  it  was  perceived,  at  least  in  most 
of  the  samples,  that  at  least  one-third  of  the 
leaves  were  less  completely  rolled  than  the 
other  two-thirds.  Some  leaves  were  re¬ 
marked,  here  and  there,  plaited  and  rum¬ 
pled,  but  not  rolled.  There  was  also  ob¬ 
served,  in  the  whole  of  the  mixture,  a  very 
large  proportion  of  tea  seeds,  as  well  as  a 
more  considerable  quantity  of  stalks  and  re¬ 
mains  of  leaves  than  in  the  good  sorts  of 
commerce.  The  color  of  these  teas  was  very 
natural ;  however,  it  was,  in  general,  of  a 
black-blue,  verging  on  green.  At  other 
times,  the  tea  was  colored  of  a  fawn  brown, 
or  presented  the  appearance  of  a  mixture  of 
greenish-yellow,  blackish-blue,  and  black 
leaves. 

Before  concluding  this  letter,  I  wish  to 
call  your  attention  to  the  very  remarkable 
fact,  that  in  all  our  analyses  we  found  a 
small  portion  of  iron  in  the  teas  submitted 
to  our  examination.  The  black  teas  con¬ 
tained  a  more  considerable  proportion  than 
the  others,  and  I  intend,  hereafter,  to  return 
to  their  chemical  study,  which,  if  I  am  not 
mistaken,  may  throw  some  light  on  the  ma¬ 
nipulations  which  teas  undergo  in  China,  or 
in  the  Indies,  before  being  sold  in  European 
commerce. 

If  you  find,  Sir,  that  this  letter  and  the 
following  report  present  any  interest,  I  beg 
you  to  be  kind  enough  to  insert  them  in  the 
Journal  de  Chemie  Medicate. 

Agreez,  &c., 
Eugene  Marchand. 

REPORT  ON  THE  ANALYSES  OF  SIXTY- 
FOUR  SAMPLES  OF  TEA. 

At  the  request  of  M.  Banse,  commissary  of 
police  in  the  town  of  Fecamp,  we,  the  under¬ 
signed,  Marie  Benoni  Couillard,  Jean  Eugene 
Augustin  Marchand,  and  Gabriel  Adolph 
Paquier,  pharmaciens  of  the  Special  School 
of  Paris,  at  Fecamp,  met  in  the  offices  of  the 
Mayoralty  of  this  city,  on  Friday,  the  27th  of 
October,  1843,  there  to  receive  from  the 
hands  of  the  Commissary  of  Police  sixty-four 
samples  of  tea,  numbered  in  order,  and  in 
which  the  existence  of  poisonous  substances  or 
substances  injurious  to  health  was  suspected. 

These  samples  having  been  given  to  us  for 
chemical  analysis,  after  we  had  been  sworn 
to  acquit  ourselves  well  and  conscientiously 
of  the  duty  confided  to  us,  we  repaired  to  the 
chemical  laboratory  of  one  of  us,  M.  Mar- 
chaud,  and  there  wre  proceeded  to  the  exami¬ 
nation  in  the  following  manner  : — 


Chemical  Examination  of  the  different 
Samples  of  Tea. 

We  put  a  certain  quantity  of  each  sample 
in  contact,  for  twenty  or  thirty  minutes,  with 
its  own  bulk  of  pure  and  concentrated  nitric 
acid.  After  this  time  the  liquor  was  diluted 
with  water,  decanted,  and  filtered.  The 
leaves,  thus  exhausted,  were  also  several 
times  submitted  to  successive  washings  in 
pure  water — then  raised  to  the  boiling  tem¬ 
perature,  in  order  to  be  put  in  contact  with 
hydrosulphate  of  soda.  All  the  samples 
gave,  in  these  circumstances,  a  black,  floc- 
culent  precipitate,  sometimes  scarcely  per¬ 
ceptible — at  other  times,  on  the  contrary, 
very  considerable.  Each  of  these  precipitates 
was  collected  on  a  filter,  carefully  washed, 
dried,  and  then  incinerated. 

The  teas  which  we  examined  may  .from  the 
nature  of  these  precipitates ,  be  divided  in 
two  series.  In  the  first  are  those  whose  pre¬ 
cipitates,  after  having  been  incinerated,  left  a 
residue  which,  re-dissolved  by  a  dilute  acid 
— nitric  acid  for  example — furnished  a  liquor 
which,  being  endowed  with  only  a  very 
slightly  acid  reaction  to  litmus  paper,  did 
not  give  rise  to  the  formation  of  a  black  pre¬ 
cipitate  when  it  was  submitted  to  the  action 
of  a  current  of  sulphuretted  hydrogen. 

The  metal  which  is  contained  in  these 
teas,  and  which  hydrosulphate  of  soda-  thus 
precipitates  under  the  form  of  black  flocks, 
is  iron ;  for  these  precipitates  are  soluble  in 
weak  acids,  and  their  solution,  submitted  to 
the  action  of  reagents,  gives  rise  to  the  fol¬ 
lowing  phenomena  : — 

With  ferrocyanuret  of  potassium,  a  blue 
precipitate. 

With  sulphocyanuret  of  potassium,  a  blood- 
red  coloration. 

With  tincture  of  galls,  a  black  coloration. 

With  ammonia,  a  flocculent  and  yellowish 
precipitate. 

With  sulphate  of  soda,  no  sensible  re¬ 
action,  even  after  twenty-four  hours’  contact. 

The  samples  of  tea  which  belong  to  this 
series  are  designated  by  the  numbers  3,  4,  5 
6,  7,  8,  10,  11,  13,  14,  16,  18,  20,  21,  23, 

24,  25,  27,  28,  29,  30,  31,  32,  33,  34,  35, 

38,  40,  42,  43,  47,  48,  49,  51,  52,  53,  54, 

55,  56,  57,  58,  60,  62. 

The  teas  which  belong  to  the  second  series, 
are  those  whose  black  precipitates  incinerated 
and  redissolved  in  dilute  nitric  acid,  furnish 
a  liquor  which,  evaporated  to  dryness  in 
order  to  drive  off  the  excess  of  acid,  leaves 
as  a  residue  a  saline  mass,  which  is  only 
partially  soluble  in  pure  distilled  water ; 
there  remains  a  small  quantity  of  a  white 
powder,  which  becomes  black  under  the  in¬ 
fluence  of  the  alkaline  hydro -sulphurets. 
The  aqueous  solution,  submitted  in  its  turn 
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no 

to  the  action  of  sulphuretted  hydrogen, 
deposits  a  black  precipitate.  \\  e  every 
time  collected  this  precipitate,  in  order  to 
submit  it  to  the  following  experiments 

We  subjected  a  small  quantity  of  it  to  the 
action  of  the  blowpipe,  and  to  the  reduction 
fire,  with  borate  of  soda,  in  a  small  Le  Bailif’s 
capsule.  By  this  operation,  when  the  quan¬ 
tity  of  sulphuret  employed  was  sufficient, 
we  always  obtained  metallic  globules,  quite 
visible  to  the  naked  eye  or  with  the  micro¬ 
scope.  By  continuing  to  heat  before  the 
blowpipe,  but  at  the  extremity  of  the  oxidis¬ 
ing  flame,  the  metal  disappeared,  and  we  ob¬ 
tained  an  enamel  which  remained  yellow  so 
long  as  it  was  hot,  but  which  became  color¬ 
less  on  cooling. 

This  black  precipitate,  being  redissolved 
in  nitric  acid,  produced  a  liquor  which,  being 
neutralised  as  accurately  as  possible,  and 
submitted  to  the  action  of  the  following  re¬ 
agents,  gave  rise  to  the  phenomena  which  we 
now  describe  : — 

With  sulphate  of  soda,  a  white  precipitate, 
soluble  in  potassa,  and  turning  black  with 
the  alkaline  hydrosulphates. 

With  ammonia,  a  white  flocculent  precipi¬ 
tate. 

With  carbonate  of  potassa,  a  white  preci¬ 
pitate. 

With  oxalate  of  ammonia,  a  white  preci¬ 
pitate. 

With  bichromate  of  potassa,  a  yellow  pre¬ 
cipitate,  insoluble  in  dilute  acid,  but  soluble 
in  potassa. 

With  iodide  of  potassa,  a  yellow  precipi¬ 
tate,  soluble  in  an  excess  of  the  reagent. 

These  experiments  prove,  in  a  positive 
manner,  that  the  black  precipitate  obtained 
under  the  influen  e  of  sulphuretted  hydrogen 
was  sulphuret  of  lead. 

The  liquor,  from  which  the  sulphuretted 
hydrogen  separated  this  sulphuret,  beinj 
saturated  by  ammonia,  also  furnished  a  black 
precipitate  with  the  alkaline  hydro  sulphates, 
and  the  precipitate,  collected  on  a  filter, 
washed  and  dried,  then  submitted  to  the 
action  of  the  blowpipe,  with  borax  and  a  lit¬ 
tle  nitrate  of  potassa,  gave  rise  to  a  matter 
which  swelled  up  and  which  was  of  a  green 
color ,  a  certain  indication  of  the  presence  of 
chrome  in  this  matter.  By  some  other  ex¬ 
periments,  it  was  always  easy  also  to  detect 
the  presence  of  iron  in  this  precipitate. 

From  all  these  experiments,  we  must  con¬ 
clude  that  the  black  precipitates,  from  this 
second  series  of  teas,  under  the  influence  of  the 
alkaline  hydrosulphates,  were  composed  of 
sulphurets  of  iron,  lead,  and  chromium,  and 
the  teas  which  furnished  them  to  us  are 
de  ignated  by  the  numbers  1,  2,  9,  12,  15, 
17,  19,  22,  26,  36,  37,  39,  41,  44,  45,  46, 
50,  59,  61,  63,  and  64. 


conclusion)*. 

From  all  the  foregoing  experiments,  it 
evidently  follows  that  the  sixty-four  samples 
of  tea  submitted  to  examination  contained  a 
small  quantity  of  iron ;  but,  as  this  iron 
can  in  no  case  be  injurious  to  health,  we 
declare  that  all  the  samples  of  tea  belonging 
to  the  first  series,  and  which  contain  only 
this  metal,  exclusive  of  every  other,  may  be 
sold  for  consumption  without  any  incon¬ 
venience. 

It  is  not  the  same  with  the  teas  of  the 
second  series,  which  contain,  in  variable 
proportions,  a  salt  of  lead,  the  chromate, 
which  may  communicate  to  them  injurious 
properties.  The  continued  use  of  these  teas 
might  give  rise  to  unpleasant  symptoms, 
analogous  to  those  to  which  painters  are 
subject,  and  which  are  ordinarily  designated 
by  the  name  of  painters’  colic. 

These  teas  contain  variable  proportions  of 
chromate  of  lead :  they  consist,  for  the  most 
part,  of  mixtures  of  leaves  of  inferior  qua¬ 
lity  with  others  of  a  better  quality  ;  and, 
besides,  its  coloring  could  not  be  effected  with 
sufficient  accuracy  for  the  coloring  matter 
employed  by  the  adulterator  to  be  uniformly 
spread  throughout  the  mass  of  the  tea. 

Be  it  as  it  may,  the  following  is  the  order 
in  which  these  teas  should  be  ranked,  with 
regard  to  the  proportion  of  lead  which  they 
furnished  to  us,  and  commencing  with  those 
which  contain  most  of  it: — 64,  1,  22,  39, 
45,  46,  59,  61,  63,  9,  26,  50,  2,  12,  36,  37, 
41,  15,  44,  17,  and  19. 

B.  COUILLARD. 

Eugene  Marchand. 

Paquier. 

Fecamp,  November  14,  1843. 


ADULTERATION  OF  WINES.— PRO¬ 
CESS  FOR  DETECTING  IN  WINE 
*  THE  PRESENCE  OF  FOREIGN  CO¬ 
LORING  MATTERS.* 

BY  M.  JACOB,  OF  TONNERRE. 

In  a  note  which  I  had  the  honor  of  address - 
to  you  a  few  days  ago,  I  made  you  ac¬ 
quainted  with  some  experiments  which  I 
have  tried  with  the  view  of  ascertaining 
whether  a  wine  was  colored  by  berries  of 
wall-wort,  or  by  litmus. 

Subacetate  of  lead  gave,  with  the  first  of 
these  substances,  so  decided  a  reaction,  that 
I  considered  myself  authorised  in  regarding 
this  sophistication  as  henceforth  impossible, 
from  the  facility  with  which  it  might  be  dis¬ 
covered  ;  two  subsequent  experiments  having 
demonstrated  that  that  which  I  considered  an 
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infallible  and  fixed  character  diminished  in 
importance,  and  even  completely  disappeared, 
when,  instead  of  acting  on  the  recent  iuice  of 
the  berries  of  wall-wort,  a  j  uice  in  fermentation , 
or  entirely  fermented,  were  operated  on  ;  I 
necessarily  occupied  myself  with  seeking  for 
another  means  which  might  enable  us  to  re¬ 
cognise  this  adulteration  in  both  these  cases. 
I  think  1  have  attained  this  object  by  em¬ 
ploying,  concurrently,  subacetate  of  lead  on 
one  hand,  and  sulphate  of  alumina  and  car¬ 
bonate  of  ammonia  on  the  other. 

In  a  paper  on  the  wines  of  Tonnerre,  in¬ 
serted  in  the  September  number  of  your 
journal,  I  pointed  out  how  we  might,  by 
means  of  sulphate  of  alumina  and  carbonate 
of  ammonia,  detect  in  a  wine  the  coloration 
produced  by  the  petals  of  wild  poppy,  Indian 
wood,  and  wood  of  Fernambouc ;  I  said 
that  the  reactions  were  so  decided,  that  it 


was  impossible  to  be  mistaken  concerning 
the  nature  of  the  precipitate  produced  by 
this  reagent.  I  added,  but  as  an  assump¬ 
tion,  that  the  other  coloring  matters  which 
are  employed  in  the  adulteration  of  wines, 
should  give  different  colorations,  which  would 
serve  to  distinguish  them.  I  promised  to  de¬ 
vote  myself  to  this  subject  at  a  convenient  op¬ 
portunity  ;  experience  having  confirmed  a 
portion  of  my  anticipations,  I  now  fulfil  my 
promise,  by  sending  to  you  the  result  of  my 
numerous  experiments  on  these  substances. 

Although  I  have  already  indicated  the 
coloration  of  the  precipitates  furnished  by 
the  petals  of  wild  poppy,  Indian  wood,  and 
wood  of  Fernambouc,  I  think  it  right  here  to 
include  them  in  a  table  with  the  other  color¬ 
ing  matters,  in  order  that  the  different 
colorations  which  characterise  each  of  these 
substances,  may  be  more  easily  appreciated. 


TABLE  OF  THE  COLORATIONS  OBTAINED  BY  SULPHATE  OF  ALUMINA  AND  CARBONATE 
OF  AMMONIA  WITH  THE  COLORING  MATTER  OF  WINES  ADULTERATED  WITH  THE 
PETALS  OF  WILD  POPPY,  INDIAN  WOOD,  WOOD  OF  FERNAMBOUC,  BERRIES  OF 
WALL-WORT  OF  PRIVET,  AND  LITMUS. 


Natural  wine, 

Id.  Indian  wood, 

Id.  Fernambouc, 

Id.  Wild  poppy, 

Id.  Berries  of  wall-wort, 

Id.  Elder, 

Id.  Privet, 

Id.  Litmus, 


Greyish  precipitate. 

Deep  violet  precipitate. 

Rose-pink  precipitate. 

Slate-colored  precipitate. 

Light  violet  precipitate. 

Bluish-grey  precipitate. 

Light  green,  copperas-green  precipitate. 
Rose-pink  precipitate. 


It  is  easy  to  see  from  this  table,  that 
several  of  these  precipitates  are  so  similar 
that  it  would  be  very  difficult  to  give  an 
opinion  concerning  their  nature,  if  another 
reagent  did  not  aid  in  solving  the  problem. 
The  subacetate  of  lead  may  be  successfully 
employed  in  all  cases  in  which  sulphate  of 
alumina  and  carbonate  of  ammonia  are  in¬ 
capable  of  detecting  the  fraud  ;  it  gives  with 
these  substances  various  colored  precipitates, 
which  do  not  admit  of  mistake. 

Thus,  Indian  wood  and  berries  of  wall- wort 
which  seem  to  be  confused  in  the  reaction  of 
sulphate  of  alumina  and  ^carbonate  of  am¬ 
monia,  present,  on  the  contrary,  decided 

TABLE  OF  THE  COLORATIONS  OBTAINED  BY 

MATTER  OF  WINES  AD 

Natural  wine, 

Id.  Indian  wood, 

Id.  Fernambouc, 

Id.  W  lid  poppies, 

Id.  Recent  juice  ofwall-wort, 

Id.  Fermented  juice  of  wall  wort, 

Id.  Elder  berries, 

Id.  Privet  berries, 

Id.  Litmus, 


differences  under  the  influence  of  a  few  drops 
of  subacetate  of  lead. 

Litmus  and  wood  of  Fernambouc,  both  of 
which  give  a  rose  precipitate,  assume  a 
different  coloration  by  the  same  reagent. 

I  should  add,  however,  that  a  small 
quantity  of  litmus  added  to  a  natural  red 
wine,  of  which  it  is  wished  to  heighten  the 
color,  is  insensible  to  the  action  of  sulphate 
of  alumina  and  carbonate  of  ammonia  ;  and 
that,  in  this  case,  recourse  must  be  had  to  the 
evaporation  of  the  wine  to  the  consistence  of 
an  extract,  a  very  small  quantity  of  which  is 
afterwards  dissolved  in  a  little  distilled 
water,  in  order  to  be  treated  as  above. 

SUBACETATE  OF  LEAD  WITH  THE  COLORING 
ULTERATED  AS  ABOVE. 

Bluish-grey  precipitate. 

Rather  deep  blue  precipitate. 

Vino  us  -  red  reei  pitate. 

Dirty  grey  precipitate. 
r  Bluish-grey  precipitate,  due  to  the  natural 
<  coloring’ matter  of  the  wine,  supernatant 

liquid  of  a  fine  violet  color. 

Fine  diapered-green  precipitate. 

Dirty-light  green  precipitate. 

Idem. 

Bluish-grey  precipitate. 
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From  these  characters  it  may  be  con¬ 
cluded  : — 

1.  That  a  wine  can  no  longer  be  artificially 
colored,  without  it  being  possible  imme¬ 
diately  to  detect  this  fraud. 

2.  That  sulphate  of  alumina  and  carbonate 
of  ammonia,  employed  as  I  have  directed, 
may  serve  for  the  recognition  of  most  of  the 
coloring  matters  which  serve  for  adulterating 
wines. 

3.  That  subacetate  of  lead  may  also  be 
successfully  employed  in  the  same  circum¬ 
stances,  especially  when  the  characters  fur¬ 
nished  by  the  former  reagents  are  not  suffi¬ 
ciently  decided. 

4.  That  it  is  very  easy  to  ascertain,  by 
means  of  this  reagent,  wffiether  the  violet 
precipitate  obtained  in  a  wine  by  sulphate  of 
alumina  and  carbonate  of  ammonia,  is  due  to 


the  presence  of  the  berries  of  wall-wort  and 
Indian  wood  :  in  the  flrsf  case,  there  is  ob¬ 
tained.  by  subacetate  of  lead,  a  magnificent 
green  precipitate,  or  a  bluish-grey  precipi¬ 
tate,  with  a  violet  coloration  of  the  supernatant 
liquid,  according  as  the  juice  of  wall-wort  em¬ 
ployed  is  recent  or  fermented  ;  that,  in  the 
second,  a  rather  deep  blue  precipitate  is  con¬ 
stantly  obtained  with  the  same  reagents. 

5.  That  it  is  the  same  with  litmus  or 
wood  of  Femambouc,  in  which  sulphate  of 
alumina  and  carbonate  of  ammonia  form  a 
rose  precipitate,  but  which  act  differently 
under  the  influence  of  subacetate  of  lead  ; 
with  litmus  a  greyish-blue  precipitate  is 
formed,  and  with  wood  of  Femambouc,  a 
vinous-red  precipitate. 
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A  MANUAL  OF  ELECTRICITY,  MAG-  | 
NETISM  AND  METEOROLOGY. 

By  Dionysius  Lardner,  D.C.L.,  F.R.S., 
&c.  &c.,  and  Charles  V.  Walker, 
Secretary  to  the  Electrical  Society.  In 
twro  volumes.  Vol.  II.  London  .  Long¬ 
man  and  Co.  1844.  pp.  550. 

I 

• 

We  have  not  before  us  the  first  volume  of 
this  work  ;  therefore  we  can  give  no  opinion 
as  to  the  treatise  as  a  whole  ;  but,  judging 
from  the  volume  before  us,  we  regard  it  as  a 
most  excellent  elementary  treatise. 

It  was  commenced  by  Dr.  Lardner,  and  j 
forms  the  131st  volume  of  “  The  Cabinet 
Cyclopaedia,”  and  wras  discontinued  by  Dr. 
L.  owing  to  circumstances  well  known  to  the 
public.  Considerable  delay  in  its  publication 
was  the  result;  but  the  publishers,  to  whom, 
it  is  but  just  to  mention  no  blame  attaches 
in  the  matter,  finally  made  arrangements  for 
its  completion  with  Mr.  C.  V.  Walker,  the 
talented  editor  of  “  The  Electrical  Maga¬ 
zine,”  who  has  fulfilled  his  very  difficult  task 
with  admirable  skill. 

Book  I.  continues  “  Electro-statics”  from 
Vol.  I.  Book  II.  treats  of  “  Atmospheric 
Electricity;”  Book  III.  of  “Voltaic  Elec¬ 
tricity;”  Book  IV.  of  “Magnetism;” 
Book  V.  of  “  Electro- Magnetism  ;”  Book 
VI.  of  “  Magneto- Electric  Induction  ;”  and 
Book  VII.  of  “Thermo  Electricity.” 

We  regret  that  it  is  not  in  our  pow'er  to 
give  more  complete  analyses  of  this  excellent  j 
manual  :  suffice  it,  therefore,  to  say,  that  it  j 
is  eminently  adapted  for  all  who  wrish  to 
acquire  a  complete  knowledge  of  the  science  j 
of  which  it  treats,  and  that  it  is  written  in  a 


style  calculated  to  render  its  instruction 
pleasing. 

We  subjoin  an  extract  on  a  branch  of 
electricity  likely  to  interest  our  readers. 

ON  THE  ELECTRICITY  EVOLVED  BY  THK 

FRtCTION  OF  WATER  AND  STEAM 

AGAINST  OTHER  BODIES. 

One  day,  in  the  autumn  of  1840,  a  work¬ 
man  at  Sighill,  near  Newcastle,  accidentally 
placed  one  of  his  hands  in  a  jet  of  steam 
which  was  issuing  from  a  fissure  in  some  ce¬ 
ment  of  chalk  and  oil  placed  around  a  safety- 
valve  of  a  steam-boiler,  his  other  hand  being 
at  the  time  adjusting  the  weight  on  the  lever  ; 
and  he  was  greatly  surprised  at  perceiving  a 
spark,  and  receiving  a  smart  electrical  shock. 
Mr.  Armstrong,  of  Newcastle,  a  gentleman 
attached  to  science,  saw  in  a  moment  that 
this  fact  was  the  first  fruits  of  a  new  line  of 
research,  which  wTas  well  worthy  of  pursuit, 
and  he  spared  no  pains  in  following  it  out. 

He  found  the  boiler  built  in  masonry  : 
antecedently  to  his  arrival,  it  had  been  cleaned 
from  a  deposit  of  calcareous  matter,  which 
had  been  hollowed  by  a  great  reduction  of 
electric  effects.  About  a  week  afterwards  the 
incrustation  had  been  regained,  and  the  elec¬ 
tric  effects  were  increased.  He  attached  a 
wire,  having  a  metal  plate  at  one  end  and  a 
brass  ball  at  the  other,  to  an  insulating 
handle,  and  on  placing  the  plate  on  a  jet  of 
steam,  and  the  ball  within  a  quarter  of  an 
inch  of  the  boiler,  he  obtained  60  or  70  sparks 
per  minute  :  he  also  readily  charged  a  Ley¬ 
den  jar.  The  pressure  of  the  steam  at  first 
was  351b. ;  and,  as  it  diminished,  the  electric 
action  also  diminished.  He  found  the  elec¬ 
tricity  of  the  steam  to  be  positive.  He  could 
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find  ho  indications  of  electricity  about  the 
boiler,  which  was,  indeed,  in  connection  with 
the  earth,  and  this,  as  we  shall  presently  see, 
was  the  reason  of  its  appearing  neutral.  He 
tried  another  boiler  at  Sighill,  which,  as  well 
as  the  preceding,  was  supplied  with  well 
water ,  and  succeeded  in  obtaining  similar 
effects.  On  failing  to  obtain  electricity  from 
a  third  boiler,  supplied  with  pure  water ,  he 
inferred  that  the  phenomena  were  partly  due 
to  the  nature  of  the  water ,  which,  in  the 
former  case,  contained  sulphate  of  lime, 
oxide  of  iron,  and  insoluble  argillaceous 
matter.  Professor  Faraday,  in  a  note  to  the 
above,  conceives  that  the  phenomena  might 
be  due  to  an  exaltation  of  the  known  effects 
of  evaporation — those  of  which  mention  is 
made  hereafter. 

Mr.  Armstrong  subsequently  went  through 
a  regular  series  of  experiments,  in  order  to 
determine  the  situation  at  which  the  vapor 
first  commenced  being  electrized  ;  whether  it 
is  so  in  the  boiler,  or  becomes  so  during  its 
passage  through  the  orifice ,  or  only  when  it 
escapes  into  the  air.  Before  commencing  the 
experiments,  he  blew  off  some  steam  through 
a  stop-cock  close  to  the  boiler,  and  obtained 
no  electrical  effects,  which  was  proof  suffi¬ 
cient  that  they  are  not  due,  as  he  at  first 
thought,  to  the  character  of  the  water  in  the 
boiler  ;  for,  in  this  case,  it  was  the  same  well 
water  as  that  previously  employed.  His  ar¬ 
rangement  for  determining  the  locality  of 
electrization  was  this  : — He  affixed  to  the 
above-mentioned  stop-cock  a  glass  tube, 
having  a  stop-cock  at  the  extremity,  and  an¬ 
other  in  the  interval.  On  opening  all  three, 
the  intermediate  one  gave  no  signs  of  elec¬ 
tricity,  whilst  the  upper  one  was  highly  posi¬ 
tive  ;  whence  it  appeared  to  him  probable 
that  the  electricity  was  not  developed  until 
the  escape  of  the  vapor  into  the  air.  But 
he  felt  it  difficult  to  acc  >unt  for  the  absence 
of  negative  electricity,  unless  the  extreme 
supposition  were  taken,  that  the  condensa¬ 
tion  which  takes  place  in  the  jet  sets  at  li¬ 
berty  the  electricity  which  the  vapor  had 
absorbed  during  its  formation.  He  proved, 
however,  that  the  vapor,  when  in  the  boiler, 
contained  no  free  electricity,  by  introducing 
a  metal  point  through  the  intermediate  stop¬ 
cock,  and  then  closing  the  latter  to  prevent 
the  escape  of  steam  ;  for,  under  these  cir¬ 
cumstances,  the  metal  gave  no  electrical  in¬ 
dications, 

Mr.  H.  Pattinson  describes  the  result  of 
some  experiments  he  made  with  locomotive 
engines  on  the  Newcastle  and  Carlisle  Rail¬ 
way,  to  which  he  was  led  by  Mr.  Arm¬ 
strong’s  discovery.  In  order  to  collect  the 
electricity  from  the  steam,  he  employed, 
first",  a  wire  terminating  in  many  points,  and 


then  a  hollow  truncated  zinc  cone,  interlaced 
with  copper  wire,  and  furnished  with  a  great 
number  of  points.  The  cone  was  three  feet 
high,  and  its  base  three  feet  in  diameter. 
He  obtained  sparks  three  or  four  inches  long, 
and  by  the  latter  of  the  two  arrangements  he 
increased  the  volume  of  each  spark,  but  not 
its  length.  He  succeeded  in  insulating  the 
locomotive  on  blocks  of  wood ;  and  then  was 
the  first  to  find,  that  while  the  steam  was 
charged  with  positive,  the  boiler  was  highly 
charged  with  negative  electricity.  The  in¬ 
ference  he  drew  from  his  various  experiments 
was  the  same  as  that  suggested  in  Faraday’s 
note,  viz.,  that  this  liberation  of  electricity 
during  vaporisation  is  the  same  as  that  with 
which  philosophers  were  already  familiar,  but 
on  a  much  less  extended  scale.  It  appeared  to 
him  that  the  electricity  was  generated  at  the 
moment  of  vaporisation;  but  he  felt  that 
this  theory  did  not  account  for  the  variations 
of  intensity,  and  the  difference  of  intensity 
observed  with  boilers  under  the  same  pres¬ 
sure.  He  was  induced  to  think  it  probable 
that  a  chemical  action  between  the  metal  and 
the  water  exalts  the  electrical  condition  of 
the  newly-formed  vapor.  In  reference  to 
this,  he  notices  that  boilers  having  copper 
tubes  give  the  greatest  electrical  effects.  He 
concludes  with  remarking  how  curious  a  fact 
it  is  that  locomotive  machines  are  trans¬ 
formed  into  enormous  electric  machines,  in 
which  the  vapor  corresponds  to  the  glass 
plate  of  a  common  machine,  and  the  boiler 
to  the  cushions ;  and  in  this  observation  he 
unconsciously  publishes  the  elements  of  the 
true  theory,  which,  as  will  be  seen  in  the  se¬ 
quel,  was  afterwards  developed  by  Faraday. 

Mr.  Armstrong,  a'so,  on  continuing  his 
experiments,  insulated  the  boiler,  ad  ob¬ 
tained  no  effects  until  the  jet  wras  opened, 
when  the  boiler  was  highly  negative,  and 
the  positive  state  of  the  steam  had  certainly 
diminished  in  quantity.  He  found,  also,  that 
there  was  more  electricity  when  the  stop¬ 
cock  wTas  partially  closed  than  when  it  was 
entirely  open.  He  now  was  of  opinion,  that 
in  proportion  as  the  steam  forms  in  the 
boiler,  it  absorbs  electricity  from  neighbor¬ 
ing  bodies,  in  order  to  obtain  the  neutral 
state,  and  that  when,  by  condensation,  this 
vapor  returns  to  water,  the  electricity  thus 
absorbed  becomes  free,  and  hence  the  posi¬ 
tive  electricity  found  in  the  jets  ;  and  that,  if 
the  boiler  is  insulated,  it,  as  well  as  the  un¬ 
condensed  vapor  contained  in  it,  is  negative, 
provided  the  vapor  can  escape,  but  not 
otherwise ;  for,  if  the  steam  is  retained  in 
the  boiler,  the  evaporation  will  not  be  at¬ 
tended  with  any  increase  of  volume,  and 
hence  absorption  of  electricity  cannot  t  ke 
place  :  whereas,  when  water  is  converted 
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into  vapor,  its  capacity  is  so  altered  that  it 
.  seemed  to  him  rational  to  suppose  that  the 
quantity  of  electricity  sufficient  for  rendering 
it  neutral  cannot  be  the  same  under  the  same 
forms.  He  felt  one  serious  objection  to  this 
theory,  in  the  fact  of  its  assuming  that  the 
boiler  is  negative  independently  of  the  con¬ 
densation  of  the  steam  ;  and  hence,  if  the 
exit  of  the  steam  be  viewed  exclusive  of  its 
condensation,  there  will  be  a  development  of 
negative  electricity  without  an  equivalent  of 
positive. 

M.  Schafthoeutl  describes  experiments 
which  he  undertook  (on  finding  scarcely 
any  appreciable  signs  of  electricity  from  a 
Perkins’s  boiler,  under  pressure  of  40  at¬ 
mospheres)  in  order  to  determine  whether 
this  neutral  effect  were  due  to  the  absence 
of  deposit  in  the  boiler.  He  is  the  first  to 
notice  that  the  success  of  the  experiments 
appears  essentially  to  depend  on  the  quan¬ 
tity  of  water,  in  every  minute  division, 
which  the  steam  carries  out  with  it,  which 
favorable  circumstance  is  indicated  by  a 
peculiar  noise ;  but  he  infers  that  the  posi¬ 
tive  electricity  is  due  to  the  condensation  of 
the  vapor  and  the  separation  of  the  resulting 
water,  and  not  to  friction.  He  had  sus¬ 
pected  friction  might  occur  in  th e  hell-glass 
wherein  he  condensed  the  steam  :  he,  there¬ 
fore,  inverted  the  bell  ;  and,  hiving  placed 
some  water  in  it,  he  allowed  jthe  steam  to 
flow  on  the  water,  where  condensation  oc¬ 
curred,  without  friction,  and  electric  effects 
were  produced.  He  found,  also,  that  dis¬ 
tilled  water,  solution  of  common  salt,  or  so¬ 
lution  of  sulphate  of  lime,  under  similar 
circumstances,  produced  the  same  amount  of 
electricity.  Mr.  J.  Williams,  in  the  Phil. 
Mag.  for  Feb.  1841,  states,  that  in  1838, 
on  observing  the  repulsive  character  of  the 
particles  of  steam,  he  thought  them  electri¬ 
cal  ;  and  that’,  on  insulating  the  vessel  in 
which  the  steam  was  formed,  he  found  it. 
decidedly  negative  when  steam  was  blown  off 
at  high  pressure.  He  does  not  appear  to 
have  followed  out  this  idea. 

Pursuing  his  opinion  of  the  development 
of  electricity  being  due  to  change  of  capa¬ 
city,  Mr.  Armstrong  examined  the  condition 
of  jets  of  air  liberated  under  a  high  pres¬ 
sure,  which  he  had  condensed  in  a  strong 
vessel  to  the  amount  of  eighty  atmospheres. 
He  found  these  jets,  like  those  of  stem,  to 
be  highly  positive,  while  the  vessel  was  ge¬ 
nerally  negative,  and  sometimes  furnished 
sparks  a  quarter  of  an  inch  long.  The  ves¬ 
sel  was  occasionally  positive  ;  this  being  the 
first  indication  of  an  anomalous  effect  often 
manifested  in  future  experiments,  and  ulti¬ 
mately  investigated  by  Faraday.  He  suc¬ 
ceeded  better  in  cold  and  moist  weather  than 
warm  and  dry  ;  and  this  tended  to  strengthen 
his  opinion  in  favor  of  condensation. 


M.  Peltier  gives  the  following  observations 
on  the  electricity  of  evaporation  as  illustrat¬ 
ing  the  earlier  experiments  of  Armstrong 
and  of  Pattinson.  1.  If  a  drop  of  pure 
water  is  placed  in  a  red-hot  platinum  cap¬ 
sule,  it  undergoes  certain  tumultuous  and  gi- 
ratory  motions,  during  which  the  platinum 
remains  dry  ;  it  then  flattens  out,  wets  the 
capsule,  and  is  at  once  dissipated  in  vapor  ; 
but  no  electrical  effects  take  place.  2.  The 
same  phenomena  attend  a  weak  solution  of 
common  salt,  with  the  exception  that  it  leaves 
behind  it  an  incrustation  of  salt.  3.  But 
when  the  incrustation  is  dissolved,  by  adding 
a  second  drop  of  the  solution  of  salt,  the 
water,  thus  more  highly  saturated,  is  gene¬ 
rally  reduced  in  quantity  ;  certain  decrepita¬ 
tions  succeed,  attended  by  saline  projections, 
and,  simultaneously  with  them,  negative 
electricity  is  developed.  If  the  platinum  is 
now  cold  enough  to  allow  cf  being  wetted, 
the  liquid  goes  off  in  vapor,  but  with  no 
electric  effect.  4.  The  same  occurs  when 
salts  themselves  are  used  instead  of  solutions. 
The  electricity,  in  these  cases,  is  not  pro¬ 
duced  when  the  super-abundant  water  is 
being  separated,  but  at  the  moment  when  a, 
chemical  decomposition  takes  place,  i.  e., 
when  the  molecules  of  water  of  crystallisa¬ 
tion  are  released  from  combination.  Whence 
lie  inferred,  that  to  produce  the  effects 
observed  by  Mr.  Armstrong,  water  satu¬ 
rated  to  the  point  of  affording  a  deposit  was 
necessary  ;  also  a  high  temperature  ;  and  that 
the  electricity  increases  with  the  deposir,  and 
varies  wfith  the  temperature.  Fie  subse¬ 
quently  modified  these  views  ;  and  in  a  com¬ 
munication  made  to  the  Philornatic  Society, 
January  2,  1841,  after  alluding  to  the  pro¬ 
duction  of  electricity  from  the  vapor  of 
pure  water  in  a  copper  boiler,  under  high 
pressure,  which,  with  previous  philosophers, 
he  found  positive,  wh  le  the  boiler  was  nega¬ 
tive,  he  says,  that  the  quality  of  the  water, 
the  pressure,  the  form  and  material  of  the 
appendage  forming  the  orifice,  vary  the 
tension  and  the  nature  of  the  electricity. 

M.  de  la  Rive  was  of  opinion  that  thus 
far  the  various  experiments  had  by  no  means 
established  the  cause  whence  so  abundant  a 
development  of  the  electricity  of  tension 
originated.  Many  of  the  experiments  were 
in  favor  of  vaporisation,  and  in  this  respect 
the  solution  of  the  question  had  been  ap¬ 
proached,  but  not  attained. 

Mr.  Armstrong  pursued  his  inquiries,  and 
besides  confirming  the  parts  relative  to  con¬ 
densed  air,  he  found  that  when  the  air  was 
dried  by  the  presence  of  potassa,  almost  the 
same  effects  occurred.  It  is  fit  to  mention 
that  the  weather  at  the  time  was  mild  and 
damp.  lie  found,  on  the  other  hand,  thut 
if  the  vessel  were  made  very  dry  by  heat,  no 
effects  were  produced.  He  noticed  a  peculiar 
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noise  attending  some  of  the  successful  expe¬ 
riments,  which  appeared  to  correspond  with 
that  heard  by  Schafthoeutl. 

He  had,  by  this  t'me,  at  his  command  a 
boiler  {fig.  99  a)  constructed  for  the  special 


purpose  of  investigation.  It  was  made  of 
gun- metal,  an  alloy  of  copper  and  tin  ;  was 
of  cylindrical  form,  thirty  in.  by  four  in. ; 
could  be  used  with  safety  to  2501bs.  pressure 
per  square  inch,  and  was  mounted  on  glass 
legs.  A  copper  tube,  proceeding  from  the 
top  of  the  boiler,  entered  the  furnace,  and, 
after  several  coils,  emerged  laterally,  when 
it  was  terminated  by  a  stop-cock.  This  tube 
was  for  drying  the  steam.  It  could  be  re¬ 
moved  at  pleasure.  In  the  course  of  expe¬ 
riments  with  this  instrument,  he  discovered, 
with  surprise,  that  the  steam  in  some  cases 
was  negatively  electrised,  and  the  boiler  posi¬ 
tively.  The  only  clue  he  could  then  obtain 
towards  unravelling  this  mystery,  which  so 
overthrew  his  previous  theories,  was,  that 
when  the  temperature  of  the  upper  part  of 
the  boiler  was  very  greatly  elevated,  the 
change  occurred ;  but  he  suspected  there 
were  other  causes  present.  When  he  allowed 
the  steam  to  escape  en  masse  out  of  the  safe¬ 
ty-valve,  no  electrical  effects  were  obtained. 
On  trying  comparative  effects  of  steam  at 
different  pressures  with  31bs.,  he  obtained 
live  or  six  sparks  per  minute ;  he  doubled 
this  with  151bs.  ;  tripled  it  with  501bs.  ; 
quadrupled  it  with  1201ns.,  and  not  more 
than  quintupled  with  2501bs.  He  does  not 


velopment  of  electricity  takes  place  at  the 
moment  when  the  steam  is  subjected  to  fric¬ 
tion,  and  that  hard  wood  was  the  best 


appear  to  have  been  able  to  classify  the  va¬ 
rious  anomalies  presented  by  the  change  of 
electric  state  ;  but  he  remarks  that  he  has 
often  obtained  a  negative  jet  from  the  tube, 
while  a  positive  jet  escaped  from  the  safety- 
valve.  By  allowing  the  vapor  to  expand 
without  condensing,  by  means  of  a  hot  metal 
cylinder  affixed  to  the  tube,  he  found  that 
the  steam,  which  passed  on,  was  as  much 
electrised  as  before  ;  and  hence  he  inferred 
dilatation  was  not  the  cause.  Putting  out 
of  the  question  other  causes,  which  were  not 
influential,  there  appeared  to  him  nothing 
left  but  to  attribute  it  to  the  precipitation  of 
the  vapor ;  and  he  appears  to  trace  the  oppo¬ 
site  condition  of  the  boiler  to  the  influence 
— the  inductive  influence  apparently-— of  the 
electricity  of  the  precipitated  vapor;  but  he 
feels  the  difficulty  of  his  position  from  the 
fact,  that  the  electricity  of  the  boiler  appears 
altogether  independent  of  the  proximity  of 
the  jet. 

Finding  that  the  negative  tendency  of  the 
jet  increased  as  the  boiler  was  used,  he  was 
induced  to  wash  the  boiler  first  with  water, 
which  did  not,  then  with  potassa,  which  did 
restore  it  to  its  primitive  condition.  Soda 
acted  like  potassa  :  a  little  nitric  acid  in  the 
water  made  the  vapors  negative;  hydrochlo¬ 
ric  had  no  effect,  nor  had  sulphuric,  even 
when  iron  filings  were  introduced  ;  lime  made 
the  vapor  positive;  common  salt,  no  effect; 
nitrate  of  copper,  negative. 

The  idea  now  occurred  to  Mr.  Armstrong 
of  taking  advantage  of  this  new  source  of 
electricity  in  a  practical  point  of  view  ;  for 
he  conceived  that  a  vaporo-electric  apparatus 
might  be  constructed  to  supply  the  place  of 
the  common  machine.  In  pursuance  of  this 
idea,  he  constructed  a  boiler  of  forged  iron 
{fig.  99  5),  three  feet  long  and  twelve  feet  in 
diameter,  with  a  series  of  steam  jets,  H.  The 
rod  B  D  and  conductor  C  were  subsequently 
added*  at  the  suggestion  of  Captain  Ibbetson. 


c 


material  for  it  to  rub  against ;  and  he  also 
found  it  necessary  that  water  be  mingled 


*  Proceed.  Elec.  Soc.,  p.  527. 
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with  the  steam  in  order  to  produce  remark¬ 
able  effects  ;  but  he  could  not  trace  to  fric¬ 
tion  alone  the  great  development  of  electricity 
which  here  took  place,  for  the  apparatus  was 
seven  times  more  powerful  than  a  large  elec¬ 
trical  machine,  so  that  it  would  appear  he 
attributed  the  effects  at  that  time  to  the  joint 
influence  of  friction  and  condensation. 

In  the  interval  between  the  publication 
of  the  last  letters  of  Mr.  Armstrong,  Pro¬ 
fessor  Faraday  was  engaged  in  a  series  of 
researches,  the  results  of  which  clear  up  many 
of  the  difficulties  that  had  heretofore  presented 
themselves.  His  generating  apparatus  was 
an  insulated  boiler  of  the  capacity  of  ten 
gallons,  and  he  worked  to  two-fifths  of  our 
atmosphere. 

At  the  outset,  he  satisfied  himself  that  the 
electricity  was  neither  due  to  evaporation  nor 
condensation;  for,  if  the  valve  were  taken 
out,  no  electricity  was  manifested,  though 
the  evaporation  was  then  very  great:  again, 
if  the  boiler  was  excited  with  resin,  opening 
the  valve  produced  no  change.  Moreover, 
he  devised  means,  which  will  be  mentioned 
presently,  of  making  the  boiler  positive, 
negative,  or  neutral  with  the  same  steam, 
and  therefore  with  the  same  evaporation. 

Then  he  proved  that  steam  alone  is  not 
sufficient.  He  attached  to  his  boiler  a 
horizontal  tube,  to  which  the  “  steam  globe” 
{flg.  99  c)  could  be  screwed  :  at  the  further 
side  of  the  globe  various  forms  of  jet  could 
be  fixed  (fig  99  d),  which  he  terms  the  cone 
apparatus,  and  which  is  an  admirable  exciter. 
The  following  results  are  highly  instructive : — 

“If  there  be  no  water  in  the  steam  globe, 
upon  opening  the  steam-cock,  the  first  effect 
is  very  striking;  a  good  excitement  of  electri¬ 
city  takes  place,  but  it  very  soon  ceases.  This 
is  due  to  water  cpndensed  in  the  cold  passage^, 
producing  excitement  by  rubbing  against 


Fig.  99  c. 


whilst  cold  it  excites  electricity  with  what  is 
supposed  to  be  steam  only;  but,  as  soon  as 
it  is  hot,  the  electricity  ceases  to  be  evolved. 
If,  then,  whilst  the  steam  is  issuing,  the  cock 
be  cooled  by  an  insulated  jet  of  water,  it 
resumes  its  power.  If,  on  the  other  hand,  it 
be  made  hot  by  a  spirit-lamp  before  the 
steam  be  let  on,  then  there  is  no  first  effect. 
On  this  principle  I  have  made  an  exciting 
passage  by  surrounding  one  part  of  an  exit 
tube  with  a  little  cistern,  and  putting  spirits 
of  wine  or  water  into  it.” 

But  the  particles  must  be  pure  water. 
Distilled  water  in  the  globe  produced  the 
effect.  The  addition  of  common  salt,  sul¬ 
phate  of  soda,  nitre  or  sulphuric  acid  ren¬ 
dered  the  steam  neutral ;  so  did  the  common 
water  of  London.  Potassa,  or  any  sub¬ 
stances  which  gave  conducting  power  to 
water,  destroyed  its  exciting  power  as  effec¬ 
tually  as  moisture  destroys  the  exciting 
power  of  flannel.  A.mmonia,  which  adds 
but  little  to  the  conduction  of  water,  did 
not  destroy  the  power  ;  but  sulphate  of  am¬ 
monia,  produced  by  the  further  addition 
of  a  little  acid,  did. 

The  influence  of  the  rubbed  substances  he 
next  investigated  by  the  successive  em¬ 
ployment  of  “  cones  of  various  substances, 
either  insulated  or  not ;  and  the  following, 
namely,  brass,  box-wood,  beech-wood, 
ivory,  linen,  kerseymere,  white  silk,  sulphur, 
caoutchouc,  oiled  silk,  japanned  leather, 
melted  caoutchouc  and  resin,  all  become 
negative,  causing  the  stream"  of  steam  and 
water  to  become  positive.”  The  rubbed 
substances  were  likewise  examined  by 
placing  them  on  insulating  handles,  and 
holding  them  in  the  jet.  Of  thirty  sub¬ 
stances  thus  tried,  all  were  rendered  nega¬ 
tive,  though  not  in  the  same  degree  ;  for  in¬ 
stance,  “  quilland  ivory  had  very  feeblepowers 
.of  exciting  electricity,  as  compared  to  other 
bodies.” 

Mr.  Faraday  then  alludes  to  the  almost 
neutral  effect  of  some  bodies,  especially  ivory, 
already  mentioned,  and  shows  how  it  enabled 
him  to  test  the  series  of  substances,  by  fur¬ 
nishing  him  with  a  neutral  jet.  He  then 
adverts  to' effects  produced  by  a  positive  jet, 
“  which,  if  not  understood,  would  lead  to 
great  confusion” — that  a  wrire-gauze,  for  in¬ 
stance,  when  in  the  jet  near  the  exit,  is  ren¬ 
dered  negative  ;  because,  as  he  explains, 
under  such  circumstances  it  is  forcibly 
rubbed  by  the  issuing  stream  ;  but  if  further 
removed,  it  is  made  positive,  acting  then 
only  as  a  collector  from  the  already  excited 
stream  ;  there  is  also  a  neutral  point.  These 
double  effects  do  not  occur  with  a  neutial 
stream,  from  an  ivory  jet. 

He  adds — 

“  With  dilute  sulphuric  acid  in  the  steam- 
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globe,  varying  from  extreme  weakness  to  con¬ 
siderable  sourness,  I  used  tubes  and  cones  of 
zinc,  but  could  obtain  no  trace  of  electricity. 
Chemical  action,  therefore,  appears  to  have 
nothing  to  do  with  the  excitement  of  elec¬ 
tricity  by  a  current  of  steam. 

The  remarkable  circumstance  of  water 
being  positive  to  so  many  bodies,  is  then 
noticed  ;  as  also  the  probability  that  it  may 
find  its  place  above  ‘  all  other  substances, 
even  cats’  hair  and  oxalate  of  lime. 

The  effect  of  oil  of  turpentine  in  producing 
negative  electricity  in  the  stream,  and  positive 
in  the  boiler,  is  next  described. — “  Hogs- 
lard,  bees-wax,  castor-oil,  resin,  applied 
dissolved  in  alcohol,  these,  with  olive-oil, 
oil  of  turpentine,  and  oil  of  laurel,  all  ren¬ 
dered  the  boiler  positive,  and  the  issuing 
steam  negative.”  Some  substances  give 
variable  results ;  but  it  is  easy  to  compre¬ 
hend  that,  according  as  a  substance  may  ad¬ 
here  to  the  body  rubbed,  or  be  carried  off  by 
the  passing  stream,  exchanging  its  mechanical 
action  from  rubbed  to  rubber,  it  would  give 
rise  to  variable  effects.  These  effects  of  oil 
involve  the  necessity  of  attention  being  paid 
to  the  condition  of  the  screws  connected  with 
the  various  passages  ;  for  the  unsuspected 
presence  of  a  little  oil  may  mar  the  effect  of 
every  arrangement ;  and,  perhaps,  some  such 
influence  may  have  been  present  to  produce 
a  few  of  the  contradictory  results  we  have 
noticed. 

The  author  then  goes  on  to  explain  how  the 
introduction  of  oil  virtually  converts  the 
watery  globules,  so  far  as  their  rubbing  sur¬ 
face  is  concerned,  into  oil  globules,  by  form¬ 
ing  a  .film  on  their  surface  ;  and  this,  too, 
explains  the  “  fact  that  alkalined  water,  hav¬ 
ing  no  power  of  itself,  should  deeply  injure 
the  power  of  olive  oil  or  resin,  and  hardly 
touch  that  of  oil  of  turpentine  ;  for  the  olive 
oil  or  resin  would  no  longer  form  a  film  over 
it,  but  dissolve  in  it ;  on  the  contrary,  the  oil 
of  turpentine  would  form  its  film.” 

Conceiving  thus  that  steam,  as  such,  was 
merely  the  mechanical  agent  to  carry  onward 
the  rubbing  particles,  Mr.  Faraday  proceeded 
to  experiment  with  compressed  air,  condensed 
into  a  strong  copper  box,  which  had  been  pre¬ 
viously  carefully  cleaned  from  all  traces  of  oil 
by  caustic  potassa ;  the  average  quantity  of  air 
which  could  be  issued  at  each  blast  was  150 
cubic  inches.  When  common  undried  air 
was  used,  it  rendered  the  cone  negative  ex¬ 
actly  as  the  steam  and  water  had  done. 

“This,”  as  the  author  expresses  it,  “  I  at¬ 
tribute  to  the  particles  of  water  suddenly 
condensed  from  the  expanding  and  cooled  air 
rubbing  against  the  metal  or  wood  :  such 
particles  were  very  visible  in  the  mist  that  ap¬ 
peared,  and  also  by  their  effect  of  moistening 
the  surfaceofthe  wood  and  metal.  Theelectri- 


city  here  excited,  is  quite  consistent  with  that 
evolved  by  steam  and  water  ;  but  the  idea  of 
that  being  due  to  evaporation  is  a  striking 
contrast  with  the  actual  condensation  here. 

When  the  same  experiments  were  repeated 
with  dry  air  (dried  by  having  placed  po¬ 
tassa  fusa  in  the  box),  it  was  found 
quite  incapable  of  exciting  electricity,  pre¬ 
cisely  as  had  been  proved  to  be  the  case 
with  dry  steam.  The  introduction  of  water, 
saline,  or  acid  solutions,  or  the  oils,  in  the 
course  of  the  stream  of  common  air,  pro¬ 
duced  exactly  the  same  effects  as  if  these  sub¬ 
stances  had  been  carried  forward  in  their 
course  by  steam.” 

A  few  experiments  were  tried,  in  conclu¬ 
sion,  with  the  air  current  and  dry  powders. 
The  results  were  somewhat  irregular,  from 
the  very  nature  of  the  rubbing  materials, 
for  in  some  cases  they  adhered  to  the  cones, 
and  became  the  rubbed. 

The  memoir  is  terminated  with  the  follow¬ 
ing  deduction  : — - 

“  Finally,  I  may  say  that  the  cause  of  the 
the  evolution  of  electricity  by  the  liberation 
of  confined  steam  is  not  evaporation  ;  and, 
further,  being,  I  believe,  friction,  it  has  no 
effect  in  producing,  and  is  not  connected 
with  the  general  electricity  of  the  atmosphere. 
Also,  that  as  far  as  I  have  been  able  to  pro¬ 
ceed,  pure  gases,  i.  e.y  gases  not  mingled 
with  solid  or  liquid  particles,  do  not  excite 
electricity  by  friction  against  solid  or  liquid 
substances.” 

Several  of  the  elements  of  this  theory,  as 
our  readers  have  seen,  had  presented  them¬ 
selves  to  other  philosophers  ;  but  until  Mr. 
Faraday  had  investigated  the  subject,  their 
connection  had  not  been  clearly  developed  ; 
nor  had  those  actions,  which  have  no  influ¬ 
ence  in  the  ultimate  effect,  been  distinctly 
defined. 

We  extract  the  following  description  of 
Armstrong’s  Hydro-Electric  Machine, for  the 
benefit,  more  especially,  of  our  provincial 
readers : — 

Armstrong’s  hydro-electric  machine. 

Fig.  99  e  represents  the  machine.  A  is  a 
cylindrical  tubular  boiler  of  rolled  iron-plate; 
its  extreme  length  is  seven  feet  six  inches, 
one  foot  of  which  is  occupied  by  the  smoke 
chamber,  making  the  actual  length  of  the 
boiler  six  and  a  half  feet :  its  diameter  is 
three  and  a  half  feet.  The  furnace  B  and  the 
ash-hole  C  are  contained  within  the  boiler, 
and  are  furnished  with  a  metal  screen  to  be 
applied  for  the  purpose  of  excluding  the  light 
during  the  progress  of  one  class  of  experi¬ 
ments.  D  is  the  water  gauge.  E  the  feed 
valve.  F  F  two  tubes  leading  from  the  valves 
1 1  to  the  two  tubes  G  G.  HH  are  forty- 
six  bent  iron  tubes,  terminating  in  jets ; 

1  either  half,  or  the  whole,  of  which  may  bs 
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opened  by  means  of  the  levers  K  K.  L  is  a 
valve  for  liberating  steam  during  the  existence 
of  the  maximum  pressure.  M  is  the  safety 
is  a  cap  covering  a  jet.  that  is 
employed  for  illustrating  a  certain  mechanical 
action  of  a  jet  of  steam.  O  O,  &c.,  are  six 


stout  pillars  of  green  bottle  glass,  by  means 
of  which  the  boiler  is  insulated  at  three  feet 
from  the  ground.  P  is  the  first  portion  of 
the  funnel,  Q  the  second  portion,  which 
slides  into  itself  by  a  telescope  joint,  so  that 
the  boiler  may  be  insulated  when  the  ex  peri - 


— 


ments  commence.  The  boiler  is  cased  in 
wood  to  reduce  radiation  of  heat.  Fig.  99  f 


s 

c> 

CT> 
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is  a  zinc  case,  furnished  with  four  rows 
points,  which  is  placed  in  front  of  the  jets  in 
order  to  collect  the  electricity  from  the  ejected 
vapour,  and  thus  prevent  its  returning  to 
restore  the  equilibrium  of  the  boiler.  When 
a  great  quantity  of  electricity  is  required,  the 
case  is  brought  within  a  few  inches  of  the 
jets ;  when  long  sparks  are  needed,  it  is 
moved  to  a  distance  of  about  two  feet.  The 
maximum  pressure  at  the  commencement  of 
experiments  is  ninety  pounds,  which  gradu¬ 
ally  gets  reduced  to  forty  or  lower. 

The  portion  of  the  apparatus  which  is 


peculiarly  connected  with  the  generation  of 
electricity,  is  the  series  of  bent  tubes  with 
their  attached  jets.  Mr.  Armstrong  very 
kindly  superintended  the  structure  of  the 
boiler,  and  made  repeated  experiments  in 
order  to  determine  the  most  favourable  con- 
-ditions  for  obtaining  the  maximum  effect. 
He  had  seen,  with  Professor  Faraday,  that 
moist  steam  is  absolutely  essential  to  the 
development  of  electricity;  and,  as  high  pres¬ 
sure  steam  is  dry  in  the  jet  which  proceeds 
directly  from  the  boiler,  he  has  found  a  means 
of  obtaining  just  sufficient  condensation  for 
the  object  in  view,  by  interposing  the  bent 
tubes,  H,  between  the  boiler  and  the  jets, 
where  Faraday  placed  the  “steam  globe.” 
For  causes  which  are  not  at  present  apparent, 
he  found  that  tubes  of  lead  or  tin  were  far 
less  efficient  than  those  of  iron.  The  form 
and  material  of  the  jet  exercised  very  great 
influence  over  the  results.  He  has  found 
partridge  wood  superior  to  any  other  mate¬ 
rial.  The  wood  is  formed  into  hollow  cylin¬ 
ders,  which  are  contained  within  an  iron  case, 
as  in  the  annexed  figure  (Jiff.  100).  By  this 
contrivance,  Mr.  Armstrong  is  of  opinion 
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that  a  greater  amount  of  friction  against  the 
inner  sides  of  the  cylinder  is  obtained.  The 
particles  of  water  may  be  thus  regarded  as 
the  glass  plate  of  an  electric  machine,  the 
partridge  wood  as  the  rubber,  and  the  steam 
as  the  rubbing-power. 


A  PRACTICAL  TREATISE  ON  BREW¬ 
ING,  BASED  ON  CHEMICAL  AND 
ECONOMICAL  PRINCIPLES ;  WITH 
FORMULAE  FOR  PUBLIC  BREW¬ 
ERS,  AND  INSTRUCTIONS  FOR 
PRIVATE  FAMILIES.  Third  edition, 
much  enlarged  and  improved.  By  Wm. 
Black,  Practical  Brewer.  London : 
Longman  and  Co.,  1844. 

Practical  works  by  practical  men  are 
always  gratifying  to  us  ;  we  are  always  re¬ 
joiced  to  find  those  who  are  experienced  in 
any  art  laying  their  accumulated  knowledge 
before  their  brethren,  to  whom  it  cannot 
fail  to  be  useful. 

In  the  present  instance,  success  seems  to 
have  been  contingent  on  merit,  for  the  valu¬ 
able  treatise  before  us  has  arrived  at  a  third 
edition,  a  good  indication  of  its  appreciation 
by  the  highly  intelligent  class  of  the  com¬ 
munity  concerned  in  the  manufacture  of 
malt  liquors,  to  whom  its  utility  must  be 
very  considerable. 

This  work  treats,  1st,  of  the  materials  used 
in  brewing  ;  2nd,  of  the  brewery  and  brew- 
ing  apparatus  ;  3rd,  of  the  various  processes 
of  brewing,  and  fermentation  ;  4th,  an  ap¬ 
pendix  contains  a  variety  of  useful  matter. 

This  essay  will  be  found  invaluable  to  the 
practical  brewer  and  private  families  ;  to  the 
former,  we  recommend  it  as  a  work  ably 
treating  of  their  art,  to  the  latter,  as  one  in 
which  they  will  find  an  efficient  and  correct 
guide.  This  edition  fully  bears  out  the 
statement  on  the  title  page — that  it  has  been 
“  much  enlarged  and  improved. n 

We  subjoin  an  interesting  extract : — 

ON  THE  INJURIOUS  INFLUENCE  OF  ELEC¬ 
TRO-CHEMICAL  ACTION  IN  THE  PROCESS 
OF  BREWING. 

It  is  now  admitted  that  electricity  is  a 
powerful  agent  in  all  processes  both  natural 
and  artificial.  Wherever  heat  is  liberated 
spontaneously  in  any  process,  it  must  pro¬ 
ceed  from  one  or  more  of  the  substances  Em¬ 
ployed,  acting  upon  others  of  a  different 
nature  ;  and  where  heat  is  thus  produced,  it 


may  be  supposed  to  proceed  from  chemical 
action,  and  thus  evolving  electricity. 

Fermentation  is  a  process  of  this  nature, 
and  the  production  of  alcohol  may  be  said 
to  be  partly  effected  by  galvanic  or  electric 
action.  Although  fermentation  has  always 
been  considered  a  very  uncertain  operation, 
and  subject  to  every  fluctuation  of  weather, 
we  entertain  some  doubts  upon  that  subject, 
and  are  also  inclined  to  think  that  the  causes 
influencing  fermentation  are  not  so  little 
under  control  as  may  be  generally  supposed. 
If  alcohol  be  the  production  of  a  regular 
chemical  action  during  the  process  of  fer¬ 
mentation  ;  by  disturbing  the  progress  of 
that  action,  it  will  no  doubt  materially  in¬ 
terfere  with  the  results.  If  we  find  that  in 
certain  situations,  and  under  certain  circum¬ 
stances,  fermentation  goes  on  much  more 
regularly  and  uniformly  than  in  others, 
while  using  precisely  the  same  kind  of  ma¬ 
terial,  we  have  a  right  to  suppose  that  the 
want  of  uniformity  must  proceed  from  causes 
which  may  be  traced  and  removed.  That 
the  direct  application  of  common  electricity 
or  voltaic  electricity  materially  affects  fer¬ 
mentation,  there  cannot  be  the  slightest 
doubt ;  indeed  it  is  established  by  several 
undeniable  facts. 

We  shall,  however,  in  the  first  place,  in¬ 
sert  an  abstract  of  a  paper  on  this  subject, 
which  was  communicated  by  the  author  to 
the  British  Association,  at  their  meeting  in 
Liverpool,  in  1837- 

“  I  trust  I  may  be  excused  in  drawing  the 
attention  of  the  meeting  of  the  British  As¬ 
sociation  to  a  short  notice  of  the  injurious 
influence  which  electricity  exerts  on  the  fer¬ 
mentation  of  the  worts  of  the  brewer  and  the 
wash  of  the  distiller.  The  powerful  and  in¬ 
jurious  effects  produced  by  this  agent  in  the 
manufacture  of  beer,  I  endeavored  to  point 
out,  in  a  little  work,  lately  published,  on 
brewing ;  which,  although  it  has  excited 
some  notices  among  a  few  practical  men, 
yet  the  subject  has  not  received  that  atten¬ 
tion  which  its  great  importance  deserves. 
But  I  entertain  a  hope  that  this  matter  will 
stimulate  some  members  of  the  Association 
minutely  to  examine  the  nature  and  extent 
of  the  electrical  agency,  and,  by  well-devised 
experiments  (towards  which,  if  required,  I 
should  most  willingly  give  any  information 
or  assistance)  succeed  in  convincing  brewers 
and  distillers  of  the  necessity  of  studying  the 
laws  which  regulate  this  all-powerful  agent, 
in  order  that  they  may  avoid  its  injurious 
effects  in  the  manufacture  of  beer  or  spirits. 
Beer,  to  the  industrious  classes  in  this 
country,  may  be  considered  a  necessary  of 
life,  and  its  wholesomeness  and  purity  must, 
therefore,  be  of  vital  importance.  The 
quality  varies  exceedingly  in  different  parts 
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of  the  kingdom,  and  what  is  considered  good 
beer  in  one  district  may,  in  other  parts,  be 
pronounced  execrable.  One  great  cause  of 
the  inferiority  of  beer  and  ale  in  the  country, 
and  of  the  great  diversity  of  flavor,  is  the 
want  of  competition ;  it  being  only  in  the 
large  towns  that  effectual  competition  exists. 
In  the  country  districts  there  is  little  or 
none.  The  brewers  have  been  long  in  the 
habit  of  purchasing  all  the  public-houses  in 
their  neighbourhood,  and  these  houses  being 
limited  in  number,  the  laboring  classes  are 
prevented  from  selecting  their  own  beverage, 
and  have  no  choice  but  to  drink  that  of  the 
proprietors  of  the  public-houses,  who  are 
also  the  brewers.  Most  of  such  beers  are 
very  imperfectly  manufactured,  and  are 
usually  foul  and  yeast-bitten,  and  have  a 
very  disagreeable,  rank-bitter,  derived  from 
the  yeast  left  in  the  beer,  instead  of  its  being 
thrown  out  by  a  proper  process.  This  bitter, 
although  o'ten  mistaken  for  it,  is  very  dif¬ 
ferent  from  the  agreeable  and  aromatic 
flavor  of  the  hop.  Yeast-bitter  beer  is 
particularly  injurious  to  wet-nurses  in  the 
suckling  of  infants.  In  some  districts,  un¬ 
sound,  stale  beer,  is  the  favorite ;  so  that, 
from  long  use,  good,  sound  beer,  would  not 
be  appreciated,  but  rejected.  A  frequent 
cause  of  such  inferior  beer  proceeds  from 
want  of  proper  attention  being  paid  to  clean¬ 
liness,  which  produces  tainted  worts,  and, 
consequently,  bad  fermentations.  I  suspect, 
however,  that  it  very  often  proceeds  from 
electric  or  galvanic  agency ;  the  fermenting 
vessels  being  very  frequently  sunk  in  the 
ground,  are  particularly  liable  to  be  affected 
by  all  electrical  and  atmospheric  changes,  as 
I  have  had  many  opportunities  of  observing. 
It  is  to  the  latter  that  I  wish  to  direct  the 
attention  of  the  meeting.  It  has  long  been 
familiarly  known.that  thunder  sours  beer;  but, 
though  generally  known,  very  few  brewers 
have  inquired  into  the  cause,  or  adopted 
means  to  prevent  this  atmospheric,  or  other 
action,  affecting  beer  during  thunder-storms, 
or  in  the  different  electric  states  of  the  earth 
and  atmosphere.  The  extreme  rapidity  with 
which  electricity  is  evolved  during  a  thunder¬ 
storm  is  strikingly  exhibited  in  a  distiller’s 
fermenting  back.  These  fermenting  backs 
are  often  made  of  cast-iron,  and  either  fixed 
in  the  earth,  or  connected  with  it  by  an  in¬ 
termediate  iron  vessel,  employed  in  regulat¬ 
ing  the  temperature.  A  very  short  time 
after  a  thunder-storm  begins,  or  when  the 
atmosphere  is  highly  charged  with  electric 
matter,  the  atmosphere  in  the  back  altogether 
changes.  The  usual  healthy  character  of  the 
fermentation  disappears  ;  and  it  is  now  at¬ 
tended  with  a  hissing  noise  and  frothy  head  : 
and  when  samples  are  drawn  and  examined, 
is  found  to  have  risen,  instead  of  fallen,  in 


gravity  many  degrees,  and  to  contain  fir* 
per  cent.,  or  more,  of  acid.  Under  these 
circumstances,  the  distiller  has  no  alternative 
but  to  run  off  his  wash  into  the  stills, 
although  they  may  be  as  high  as  10  or  12 
degrees  above  water,  or  occasionally  of  much 
higher  rarity. 

“  But  the  chemical  agency  exercised  by  a 
highly  electrical  state  of  the  atmosphere,  is 
not  confined  solely  to  the  fermentation  of 
vegetable  substances ;  it  affects  even  the 
smelting  of  iron.  It  is  well  known  to  iron¬ 
masters  and  smelters,  that  in  certain  con¬ 
ditions  of  the  atmosphere,  and  particularly 
during  sultry  summer  wreather,  they  can 
never,  with  certainty,  calculate  upon  pro¬ 
ducing  good,  soft,  tenacious  iron,  technically 
called  No.  1  ;  it  is  much  more  generally  the 
white,  hard,  inferior  kind,  called  No.  3,  or 
a  mixture  of  Nos.  2  and  3.  Now,  in  such 
circumstances,  it  will  be  found  that  the  iron 
was  melted  during  a  thunder-storm,  or  when 
the  air  was  highly  charged  with  electricity. 
In  these  cases  the  ore  shall  be  of  the  best 
quality,  and  all  the  manipulations  belonging 
to  the  melting  be  carefully  looked  after,  and 
even  a  much  greater  charge  of  coke  be  em¬ 
ployed  (the  dernier  ressort  of  the  melter), 
when  apprehensive  of  hard,  inferior  iron,  yet, 
notwithstanding  all  these  precautions,  the 
yield  of  iron  is  of  the  quality  No.  3.  The 
operating  cause  we  consider  to  be  electricity. 
The  result  of  my  observations,  in  different 
parts  of  the  kingdom  (and  they  have  been 
pretty  widely  extended),  is,  that  where  the 
fermenting  tuns  have  been  placed  upon 
baked  wooden  bearers,  and  supported  upon 
brick  or  wrooden  tiers,  or  columns,  and  every 
other  precaution  used  to  insulate  the  vessels 
as  much  as  possible,  the  fermentations  pro¬ 
ceed  regularly  and  progressively,  and  the 
beer  turns  out  good,  bright,  and  sound,  and 
will  keep  so  ;  bnt  wdien  the  tuns  are  placed 
on,  or  imbedded  in  the  earth,  or  when 
electro  action  is  induced  by  a  chain  of  copper 
or  metal  pipes,  making  a  complete  galvanic 
circle,  the  fermentations  are  very  irregular, 
and  do  not  go  through  their  changes  in  any 
thing  like  order,  and  showr  only  extremely 
high,  light,  and  puffy  heads.  Frequently, 
the  attenuation  or  decrease  of  specific  gravity 
altogether  stops,  and  the  beer  becomes  sour, 
or  partially  unsound,  before  leaving  the  fer¬ 
menting  tun.  A  rather  singular  attendant 
on  this  galvanic  action  in  the  fermentation 
is,  the  rise  of  the  temperature  of  the  worts 
in  the  fermenting  tun  will,  in  the  course  of 
one  night,  be  10  to  12  degrees,  or  more,  and 
without  a  corresponding  attenuation  ;  while, 
in  all  healthy  fermentations,  there  is  a  regular 
and  proportioned  decrease  of  gravity  for  in¬ 
crease  of  temperature.  This  is  a  point  (al¬ 
though  at  present  very  little  known  or  at- 
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tended  to)  of  the  utmost  consequence  in 
regulating  the  proper  quantities  of  yeast  to 
be  employed  as  a  ferment,  according  to  the 
specific  gravity  of  the  worts,  and  quality  of 
beer  to  be  produced.  A  great  deal  of  atten¬ 
tion  has  of  late  years  been  bestowed  on  the 
mechanical  construction  of  the  utensils  em¬ 
ployed  in  breweries,  in  order  to  diminish 
manual  labor  and  the  waste  of  beer,  and  in 
making  them  quite  automatic.  In  these  im¬ 
provements,  unfortunately,  too  little  atten¬ 
tion  has  been  paid  to  the  injurious  action  of 
galvanism,  or  electricity.  We  know  of  one 
exception.  An  extensive  establishment  in 
London,  well  aware  of  the  action  induced  by 
electricity,  took  the  wise  precaution,  a  few 
years  since,  when  erecting  fermenting  tuns, 
containing  1,400  barrels  each,  and  supported 
by  iron  columns,  to  have  them  insulated,  from 
which  they  have  derived  great  benefit .  The 
same  house,  sensible  of  the  importance  of 
observing  the  atmospheric  changes,  has  kept 
a  meteorological  journal  for  the  last  ten  years ; 
the  observations  being  made  three  times  a 
day — at  four  o’clock  a.m.,  at  nine  o’clock 
a.m.,  and  at  three  o’clock  p.m.  In  order 
to  prevent  the  electric  action  on  the  fer¬ 
mentations  of  beer  or  wash,  the  vessels  should 
be  thoroughly  insulated,  and  the  mains,  or 
pipes,  leading  to  or  from  these  vessels  should 
be  thoroughly  disconnected  from  them  by 
means  of  union  screws,  or  perhaps  still  better, 
by  a  short  hose  of  leather,  or  caoutchouc, 
or  Indian  rubber.  By  these  simple  means, 
the  galvanic  circle,  otherwise  formed  by  the 
metal  pipes  and  webs,  &c.,  employed  in  re¬ 
moving  the  worts,  refrigerating  or  cleansing, 
will  be  broken,  and  a  uniform,  regular,  and 
healthy  fermentation  be  produced.  I  have 
been  inclined  to  think  that  the  great  differ¬ 
ence  in  the  quality  of  wines  which  we  read 
of,  produced  from  vineyards  within  a  short 
distance  of  each  other,  may  as  often  be 
traced  to  some  electrical  action,  caused  by  a 
bad  arrangement  of  the  fermenting  vessels, 
as  to  any  difference  in  the  soil  or  quality  of 
the  grapes.  I  hope  these  few  observations, 
brief  as  they  are,  will  draw  the  attention  of 
men  of  science,  and  also  of  the  manufacturer, 
to  the  subject,  believing  it  one  of  primary 
importance  in  this  branch  of  the  chemical 
arts.’ 

Mr.  Faraday  and  Dr.  T.  Thomson  consi¬ 
dered  the  abo\6|£  suggestions  particularly 
worthy  of  the  attention  of  brewers  and  dis¬ 
tillers. 

We  know  that  thunder-storms  are  caused 
by  the  different  electric  conditions  of  the 
earth  and  atmosphere.  Fermenting  tuns 
may  be  so  situated  as  to  be  affected  by  these 
different  electric  conditions.  We  know  that 
milk  in  some  dairies  is  soured  and  injured  by 
atmospheric  electricity,  while  in  others,  dif¬ 


ferently  arranged,  no  such  effect  is  produced. 
Most  brewers  will  admit  that  beer  of  the 
same  brewing,  when  sent  out  in  casks,  will 
remain  sound  in  the  cellars  of  some  of  their 
customers,  while  in  others  it  will  become 
acid. 

A  shock  of  electricity  sent  through  any 
beer  will  speedily  cause  it  to  become  sour. 

Fermenting  tuns,  when  embedded  iu  the 
earth,  are  very  liable  to  be  affected  by  the 
various  conditions  of  atmospheric  electricity. 

Many  instances  of  injury  from  such  causes 
have  come  under  the  author’s  observation, 
from  which  he  selects  the  following  : — 

In  the  summer  of  1828,  being  called  into 
a  town  in  Surrey  to  superintend  some  brew¬ 
ings,  he  found  the  fermenting  tuns  were 
imbedded  in  the  earth,  and  at  once  expressed 
his  disapprobation  of  this  mode  of  placing 
them,  and,  at  the  same  time,  his  doubts  of 
any  certainty  of  success,  until  the  tuns  were 
differently  situated.  No  change  of  position 
could,  at  that  time,  be  made.  The  fermen¬ 
tations,  however,  although  by  no  means 
right,  went  on  indifferently  well  for  several 
brewings.  But  in  a  brewing,  which  was 
made  on  the  2nd  of  July,  the  fermentation 
next  day  (the  3rd)  became  quite  stationary, 
with  regard  both  lo  temperature  and  attenua¬ 
tion  ;  and,  although  all  the  usual  means  were 
resorted  to,  none  had  the  desired  effect  of 
forwarding  the  process.  Having  previously 
seen  the  same  cessation  of  fermentation  in 
an  electrically  excited  state  of  the  atmos¬ 
phere,  he  had  no  doubt  but  the  extraordinary 
results  proceeded  from  electric  action,  and 
stated  his  opinion  to  that  effect  to  the  brewer 
and  others,  at  the  same  time  predicting  that 
we  should  very  soon  have  a  thunder-storm. 
As  it  is  generally  considered  hurtful  to  let 
beer  remain  in  the  gyle-tun  in  a  state  of  total 
inactivity,  it  was  immediately  cleansed  by 
pumping  it  from  the  gyle-tun,  into  casks, 
placed  on  wooden  stillions  about  18  inches 
high,  where  it  soon  began  to  throw  out  its 
yeast  very  well,  and,  at  the  same  time, 
underwent  an  attenuation  of  61bs.  per  Long’s 
Instrument.  The  same  evening  a  thunder¬ 
storm  came  on,  which  was  of  unusual 
violence. 


AN  INQUIRY  INTO  THE  NATURE 
OF  THE  SIMPLE  BODIES  OF  CHE¬ 
MISTRY.  By  David  Low,  F.R.S.E., 
Professor  of  Agriculture  in  the  University 
of  Edinburgh.  London :  Longman  and 
Co.  ;  Edinburgh:  A.  andC.  Black.  1844. 

This  work  is  of  a  most  novel  and  singular 
character  :  its  object  is  to  induce  chemists 
to  regard  as  compound,  until  their  simple 
nature  shall  have  been  proved,  all  those 
bodies,  which,  not  having  been  composed  or 
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decomposed,  are  held  to  be  simple  or  ele¬ 
mentary.  Now,  alihough  the  learned  Pro¬ 
fessor  has  adduced  highly  ingenious  argu¬ 
ments  in  favor  of  bis  proposition,  we  do  not 
consider  that  he  has  succeeded  so  fully  as  he 
seems  to  imagine. 

The  difficulty  of  proving  a  negative  is  well 
known  to  the  least  skilled  in  rules  of  logic. 
The  supporters  of  the  admitted  conception 
that  all  bodies  which  have  resisted  decompo¬ 
sition,  or  which  the  most  consummate  art 
has  failed  to  form,  must  be  regarded  as  sim¬ 
ple — that  is  to  say,  undecomposed — as  op¬ 
posed  to  the  partizans  of  the  opposite  opinion, 
viz.,  that  all  bodies  should  be  held  to  be  com¬ 
pound  until  their  nature  has  been  proved, 
are  on  the  negative  side  of  the  question  :  the 
onus  probandi  decidedly  rests  on  the  latter ; 
therefore,  it  is  their  province  to  demonstrate 
that  the  so-called  elements  are  compound  ; 
to  attempt  to  show  that  they  are  simple, 
would  be  endeavoring  to  prove  a  negative, 
simplicity  of  constitution  being  regarded  as 
the  negation  of  complexity  of  constitution. 

As  in  legal  and  ethical  philosophy,  it  is  a 
well-knoWn  axiom,  that  “  a  man  shall  be 
regarded  as  innocent  until  his  guilt  be 
proved” — innocence  consisting  in  the  ab¬ 
sence  of  guilt,  and,  therefore,  being  the  ne¬ 
gation  of  guiltiness — so  in  physical  science 
must  all  bodies  be  regarded  as  simple  until 
satisfactory  proofs  of  their  compound  na¬ 
ture  be  brought  forward. 

Now,  Professor  Low  admits  that  facts, 
although  they  do  not  oppose,  support  not 
his  hypothetical  reasoning.  He  sets  out 
with  the  avowal  that  facts  favor  neither  the 
simple  or  negative,  nor  the  complex  or  af- 


|  firmative  side  of  this  question.  lie  there¬ 
fore  resorts  to  induction  to  uphold  his  views. 

I  Now,  although  inductive  reasoning,  aided 
by  facts ,  is  to  a  certain  extent  admissible, 
we  cannot  accept  it  as  a  substitute  for  facts, 
i  merely  because  no  facts  can  be  found  to  sup¬ 
port  it.  For  our  own  part,  we  prefer  one 
well-directed  and  properly-performed  expe- 
!  rimental  result — one  fact — to  all  the  reason¬ 
ing  in  the  world — unless  that  reasoning  be 
based  on  facts.  In  such  reasoning  as  that 
to  which  the  ingenious  Professor  has  re¬ 
sorted,  there  is  nothing  satisfactory,  because 
;  it  starts  from  no  point  of  admitted  truth. 

It  is  the  object  of  the  author  to  prove  that 
all  the  55  simple  bodies  of  chemistry  may 
be  reduced  to  two  common  roots — hydrogen 
and  carbon;  or,  into  three  common  roots — 
hydrogen,  carbon,  and  oxygen  :  but,  as  he 
regards  the  third  as  composed  of  the  former 
two,  two  common  roots  suffice.  His  argu¬ 
ments  are  based  on  the  combining  weights  of 
these  bodies.  “Thus,”  says  he,  “the 
atomic  or  combining  weight  of  hydrogen 
being  1,  and  that  of  carbon  6'04  (according 
to  recent  experiments”),  that  of  oxygen — 
according  to  him  H  2C — must  be  8"04,  (8*01 
being  the  atomic  or  combining  weight  of 
oxygen,  according  to  actual  experiment.) 
Thus  he  infers  that  oxygen,  and  all  the  other 
simple  bodies,  are  compounds  of  H  C,  the 
proportion  of  each  of  these  roots  varying  in 
all,  and  this  variation  accounting  for  the  dif¬ 
ference  of  properties. 

Our  readers  will  be  better  able  to  form  an 
idea  of  the  author’s  views  from  the  following 
table  : — 


TABLE  SHOWING  THE  POSSIBLE  DERIVATION  OF  THE  SIMPLE  BODIES  OF 

CHEMISTRY  FROM  COMMON  ROOTS. 


i. 

ii. 

in. 

IV. 

Simple  Bodies. 

Derivation 
from 
the  roots 

H,  C,  0. 

Derivation 
horn 
the  roots 

H,  C. 

Combining 

weights 

determined 

by 

experiment. 

Combining 
weights,  the 
roots  being 
H,  C. 

1.  Hydrogen . . . 

H- 

' 

1 

1* 

2. 

Carbon . 

C 

6-04 

6-04 

3. 

Oxygen . 

O 

H2  C 

8*01 

8.04 

4. 

Nitrogen . 

H  C  O 

H2  C2 

14-19 

14-08 

5. 

Phosphorus . . 

H  C  0 

Id3  C2 

15*72 

1508 

Or, 

H3  C2  O2 

H7  C4 

31-44 

31-16 

6. 

Sulphur. . . . . 

H2  C  O 

H4  C2 

1612 

16-08 

7. 

Selenium . 

HnC2  O2 

H1&C4 

39-63 

3916 

8. 

Tellurium . 

H8  C4  O1 

HlfiCs 

64-25 

64-32 

9. 

Fluorine  . 

H4  C  O 

H6  C2 

18-74 

18-08 

10. 

Chlorine  . 

H7  C2  O2 

H11  C4 

35-47 

35‘16 

11. 

Bromine  . . .  . . 

H8  C5  0s 

H 18C50 

78-39 

78-40 

12. 

Iodine  . 

H14C8  Os 

H-^C16 

126-57 

126-64 

13. 

Arsenic . . 

H9  C2  0 

H^C4 

37-67 

37-16 

14. 

Antimony . 

H8  C4  O4 

H16C8 

64-62 

64-32 

15. 

Bismuth  . 

H15C4  O1 

H^C8 

71-07 

71-32 
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Simple  Bodies. 

Derivation 
from 
the  roots 

H,  C,  0. 

Derivation 
from 
the  roots 

H,  C. 

Combining 

weights 

determined 

by 

experiment. 

Combining 
weights,  the 
roots  being 
H,  C. 

16.  Chromium  . . . . . 

H14C  O 

HC2 

28-19 

28.08 

17.  Uranium . . . 

Hl2C3  O3 

H18C6 

54-31 

54-24 

18.  Molybdenum  . 

H5  C3  O3 

HnC6 

47-96 

47*24 

19.  Tungsten  . . 

Hl0C6  O6 

H22C12 

94-80 

94‘48 

20.  Tantalum . 

H2  C13013 

H28C2G 

184-90 

185-04 

21.  Vanadium . 

H  2C4  Q4 

H20C8 

68-66 

68-32 

22.  Silicium  . 

H  C 

7-41 

7'04 

Or, 

H8  C  O 

H10C2 

22-22 

22-08 

23.  Boron  . . . 

H  C 

7-41 

7-04 

Or, 

H8  C  O 

H10C2 

22-22 

22-08 

24.  Titanium . . . 

H10C  O 

H12C2 

24-33 

24-08 

25.  Gold  . . . . 

H  C7  O7 

H15C14 

9960 

99-56 

26.  Osmium  . 

h  a  07 

H15C14 

99-72 

99-56 

27.  Iridium . . . . . 

H14C<5  o6 

H^C12 

98-84 

98-48 

28.  Platinum  . . 

H14C6  o6 

H26C12 

98-84 

98-48 

29.  Rhodium  . . . . 

H10C3  O3 

H16C6 

52-20 

52-24 

30.  Palladium . 

HnC3  O3 

H17C6 

53-36 

53-24 

31.  Silver  . . 

H10C7  O7 

H24C14 

108-30 

108-56 

32.  Mercury  . 

H3  C7  O7 

H17C14 

101-43 

101*56 

33.  Copper . . 

H7  C4  O4 

H15C8 

63-42 

63-32 

34.  Zinc . . . 

H4  C2  O2 

H8  C4 

32-31 

32-16 

35.  Cadmium  . . . . . 

Hi3C3  o3 

H19C6 

55-83 

55-24 

36.  Tin  . . 

H2  C4  O4 

H10C8 

58-92 

58-32 

37.  Lead. . . . . . 

H5  C7  O7 

Id 19  C 14 

103-73 

103-56 

38.  Cobalt . . . 

H15C  O 

H17C2 

29-57 

29-08 

39.  Nickel . . . 

H15C  O 

H17C2 

29-62 

29-08 

40.  Iron . . . 

H13C  O 

H15C2 

27-18 

27-08 

41.  Manganese  . 

H14C  O 

H16C2 

27-72 

28-08 

42.  Cerium . . . 

H4  C3  O3 

H10C6 

46-05 

46-24 

43.  Lantanium  . . 

44.  Thorium  . . . . . 

H3  C4  O4 

HnC8 

59-83 

59-32 

45.  Zirconium . 

H5  C2  O2 

H9  C4 

33-67 

33-16 

46.  Aluminum  . . 

■» 

H  C2 

13-72 

13-08 

Or, 

H]3C  O 

H15C2 

27-44 

27-08 

47.  Yttrium  . . 

H4  C2  O2 

H8  C4 

32-25 

32-16 

48.  Glucinum . 

H12C  O 

H14C2 

26-54 

26-08 

49.  Magnesium  . 

R6  C 

12-69 

12-04 

50.  Calcium  . 

H6  C  O 

H8  C2 

20-52 

20-08 

51.  Strontium. . . 

H  C303 

H7  C6 

43-85 

43-24 

52.  Barium . 

H12C4  O4 

H2°C8 

68"66 

68-32 

53.  Lithium  . . . 

H9  C  O 

HnC2 

23-31 

23-08 

54  Sodium . . 

H9  C  O 

HnC2 

23-31 

23-08 

55.  Potassium . 

HnC2  O2 

H15C4 

39-26 

39-16 

To  which  add  the  following  compound  bodies 

1.  Cyanogen .  C2N  =  C2+CO 

=  C2  +  H2C2  =  H2C4 

2.  Ammonia .  H3N  =  H3+CO 

=  H3 +  H2C2  =  H5C2 

3.  Ammonium . * .  H4N  =  H4  +  CO 

=*H4  +  H2C2  =  H6C2 


NOTICES  TO  CORRESPONDENTS,  &c. 


It  is  a  Ion?  time  since  we  have  read  a  work 
more  deserving  ot  perusal,  and  we  hope  that 
every  chemist  will  hasten  to  possess  hims.  If 
of  a  copy.  The  arguments  are  those  of  a 
man  who  thinks  for  himself,  notwithstanding 
that  we  do  not  consider  them  sufficient. 
The  learned  and  talented  Professor  expresses 
himself  clearly,  and  in  language  such  as  a 
tyro  may  comprehend.  In  fact,  it  is  an  able, 
intelligent,  and  even  agreeable  book. 

We  regret  that  it  is  not  in  our  power, 
owing  to  very  extensive  professional  engage¬ 
ments,  to  take  up  the  subject  more  fully,  but 
our  columns  shall  be  open  to  any  chemist 
who  may  have  more  leisure  than  we  have  at 
present  to  do.  The  subject  is,  to  our  mind, 
full  of  interest. 


TO  OUR  CONTRIBUTORS. 

We  shall  esteem  it  a  favor  if  those  gentlemen 
who  intend  to  favor  us  with  papers  for  in¬ 
sertion  in  our  next  number,  will  be  kind 
enough  to  let  us  have  those  which  belong 
to  the  department  of  Chemistry,  by  the 
8th  inst. ;  those  in  Chemical  Manufac¬ 
tures  and  Agricultural  Chemistry, 
by  the  12th  ;  and  those  in  Pharmacy,  by 
the  15th. 

We  shall  also  feel  obliged  if  those  who  in¬ 
tend  to  contribute  in  the  course  of  the 
present  year  will  transmit  to  us  their  names 
as  early  as  convenient,  stating,  if  possible,  to 
which  division  of  this  Journal  their  articles 
will  belong,  as  we  are  about  to  publish  a 
List  of  Contributors. 


TO  OUR  READERS. 

Our  talented  correspondent,  H.,  requests 
us  to  insert  an’  apology  for  him,  great  pres¬ 
sure  of  business  having  compelled  him  re¬ 
luctantly  to  postpone  the  continuation  of 
his  valuable  series  of  letters  on  Excise  Re¬ 
striction,  &c.,  until  next  month.  We  know 
that  no  one  can  regret  the  delay  more  than 
himself. 

Mr.  Charles  Watt,  jun.,  is  also  a  peti¬ 
tioner  for  clemency ;  his  article  on  Acidi- 
metry  will,  however,  without  fail  appear  in 
our  next. 

We  are  almost  ashamed  to  mention  the 
article  on  Alcohol  referred  to  in  our  January 
number,  circumstances  over  which  we  have 
no  control  having  rendered  its  postponement 
imperative.  It  shall  appear  as  speedily  as 
possible,  perhaps  in  our  next. 

In  consequence  of  press  of  matter,  we  are 
compelled  to  postpone  the  insertion  of  the 
Meteorological  Table  until  next  month. 


BOOKS  RECEIVED. 

“  Medicines,  their  Uses  and  Mode  of  Ad- 
ministra’ion ;  including  a  complete  con¬ 
spectus  to  the  three  British  Pharmacopoeias, 
an  Account  of  all  the  New  Remedies,  and 
an  Appendix  of  Formulae. ”  By  J.  Moore 
Neligan,  M.D.  London:  Longman  and 
Co.,  Dublin  :  Fannin  and  Co.,  1844. 

“  The  Polytechnic  Magazine.”  Edited  by 
Thomas  Stone,  M.D. 


TO  CORRESPONDENTS. 

A  letter  from  Mr.  Woodward  has  just 
been  found ;  it  was  mislaid,  but  shall  be 
answered  immediately,  by  post. 

Virtutas. — We  have  to  apologise  for 
not  having  answered  your  letter  earlier.  We 
do  not  consider  that  the  position  of  the 
question  admits  of  a  positive  decision  on  our 
part. 

W.  S.  Heywood  will  receive  a  letter  from 
us  in  the  early  part  of  the  month. 

Several  correspondents,  who  state  that 
they  have  found  Mr.  Thompson’s  method 
of  dissolving  balsam  of  copaiba  produce  an 
opaque  instead  of  a  clear  solution,  are  in¬ 
formed  that  it  is  more  than  probable  that 
they  have  used  an  impure  balsam. 

We  have  to  acknowledge,  and  from  their 
great  number  we  can  only  do  so  in  general 
terms,  the  receipt  of  letters,  from  members 
and  associates  of  the  Pharmaceutical  Society, 
all  denouncing  in  no  measured  terms  the 
system  on  which  that  Society  is  managed. 
We  advise  these  gentlemen  to  use  their  own 
common  sense.  Their  names  shall  be  kept 
secret. 

^Numerous  correspondents  answered  by 
post. 


ERRATA,  No.  XLIX. 

Page  3,  col.  1,  2nd  line  from  bottom,  for 
“  tortoise”  read  “  tortoishell.” 

Page  3,  col.  2,  line  26th,  for  “  opposition” 
read  “supposition.” 

Page  4,  col.  2,  12th  line,  for  “Jones” 
read  “  Founes.” 

Page  4,  col.  2,  7th  line  from  bottom,  for 
“  with”  read  “  on  the.” 

Page  5,  col.  1,  25th  line,  after  “am¬ 
monia”  omit  the  words  “  and  water.” 

Page  5,  col.  1,  9th  line  from  bottom,  for 
“  least”  read  “  best.” 


Nota  Bene. — All  Communications ,  Books 
for  Review ,  and,  Substances  to  be  Analysed, 
must  be  addressed  “  To  the  Editors  of  the 
Chemist,  310,  Strand,  Loiidon .”  Communi¬ 
cations  must  be  prepaid ,  and  sent  before  the 
\5th  of  each  month  ;  Books  for  Review  before 
10  (h. 
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I.  CHEMISTRY, 


ON  THE  PRODUCTS  OF  THE  OXI¬ 
DATION  OF  PROTEIN  IN  THE 
ANIMAL  ORGANISM,* 

BY  J.  G.  MULDER. 

{Concluded  from  page  104.) 

PORTION  INSOLUBLE  IN  WATER  AND 
ALCOHOL. 

0*557,  which  contained  0*016  of  ash, 
gave  116*5c.c.  of  nitrogen  at  59°F.,  and 
772*7m-m<  before  the  experiment,  and 
782c.c.  at  53*6°F.  and  77  2*4m>m*  after 
the  experiment ;  0*545  gave  1*052  of  carbonic 
acid  and  0*341  of  water. 


Carbon .  54*99 

Hydrogen .  7*16 

Nitrogen .  15*33 

Oxygen .  22*52 


100*00 

The  same  body  insoluble  in  water  arising 
from  another  preparation,  and  furnished  by 
albumen  after  an  ebullition  of  150  hours, 
and  after  previous  treatment  by  alcohol, 
acted  as  follows  by  analysis  : — 

0*268  gave  0*006  of  ash. 

0*529  ,,  1*020  of  carbonic  acid  and 

0*330  of  water. 


Carbon . 54*55 

Hydrogen .  7*09 


If  the  results  of  the  analysis  of  the  body 
of  the  buffy  coating,  soluble  in  water  and  in¬ 
soluble  in  alcohol,  be  compared  with  the 
above  extracted  from  fibrin,  after  an  ebulli¬ 
tion  of  four  hours,  or  by  the  action  of  heat  in 
Papin’s  digester,  or  else  from  albumen  after 
prolonged  boiling,  a  perfect  identity  is  ob¬ 
served.  The  composition  of  all  these  bodies 


may  be  expressed  by  the  following  formula: 


40  atoms  Carbon .  51*45 

64  ,,  Hydrogen .  6*72 

10  ,,  Nitrogen .  14*92 

16  ,,  Oxygen .  20*93 


This  is  the  composition  found  for  the  trit- 
oxide  of  protein  obtained  by  treating  a  solu¬ 
tion  of  albumen,  casein,  or  fibrin  by  chlorine. 
There  is  then  formed  a  flacculent  precipitate 
of  the  formula  C40  H62  N10  013  +  Cl2  O3.  If 
ammonia  be  poured  on  this  latter,  if  it  be 
evaporated  and  treated  by  alcohol,  hydro - 
chlorate  of  ammonia  is  dissolved,  and  C40 H63 
N10  +  H20  remains. 

This  is  the  same  body  as  is  found  in  in¬ 
flamed  blood,  and  which  is  formed  by  the 
ebullition  of  fibrin  and  albumen  (probably 
also  of  casein).  We  retain  the  name  of 
tritoxide  of  protein,  without,  however,  at¬ 
taching  to  it  any  other  signification  than  the 
presence  in  this  substance  of  three  atoms  of 
oxygen  more  than  in  protein.  Protein  is  a 
very  complex  body :  oxidation  can  probably 
be  effected  on  only  one  of  its  principles ;  but 
the  combination  of  new  formation  remains 
united  with  the  other  principles  of  protein. 
Whatever  may  be  the  mode  of  preparation, 
whether  it  be  extracted  from  chloride  of  pro¬ 
tein,  or  obtained  by  the  ebullition  of  the 
buffy  coating,  or  by  the  decomposition  of 
fibrin  and  albumen  at  the  boiling  tempera¬ 
ture,  it  always  possesses  the  same  properties. 
In  combination  with  the  metallic  oxides,  it 
forms  double  salts  composed  according  to 
the  formula: — 

(O40  HG2  N10  Q15  +  MO)  +  (C40  HC2  N10  O15 

+  FI2  O). 

The  body  obtained  by  the  ebullition  of 
fibrin  or  albumen  with  water,  also  gives  a 
similar  combination ;  but  it  is  not  possible 
to  obtain  it  free  from  the  glass  which  is 
dissolved ;  I  have  not  gone  further  into  its 
study. 

L 
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The  properties  of  tritoxide  of  protein,  as 
it  is  extracted  from  chlorite  of  protein  by  aid 
of  ammonia,  are  the  same  as  those  ot  the 
same  combination  arising  from  the  buffy 
coating,  or  obtained  by  the  ebullition  of 
fibrin  and  albumen  with  water.  It  is  soluble 
in  cold  water,*  insoluble  in  alcohol,  ether, 
and  the  volatile  and  fatty  oils ;  it  has  neither 
acid  nor  alkaline  reaction. 

It  is  always  precipitated  in  the  same  man¬ 
ner  from  the  more  or  less  concentrated  aque¬ 
ous  solution  by  the  nitric  (dilute),  sulphuric, 
hydrochloric,  tribasic  phosphoric  and  tannic 
acids;  by  liquid  chlorine, corrosive  sublimate, 
and  neutral  and  basic  acetates  of  lead ;  the 
solution  of  tritoxide  of  protein  extracted 
from  chlorite  of  protein,  generally  gives 
rather  more  precipitate  with  the  foregoing 
reagents  :  if  the  acetic  acid  liberated  during 
the  precipitation  be  saturated  with  ammonia, 
all  is  precipitated  in  such  a  manner,  that  if 
an  excess  of  ammonia  be  not  added,  none  of 
the  organic  combination  will  remain  in  the 
liquor.  The  solution  is  also  precipitated  by 
nitrate  of  silver,  sulphate  of  zinc,  and  perox¬ 
ide  of  iron.  It  is  not  precipitated  by  dilute 
acetic  acid,  by  the  neutral  salts  of  potassa 
and  soda,  by  ferrocyanuret  of  potassium, 
which  is  a  very  sensible  reagent  for  detecting 
the  presence  of  protein,  by  chloride  of  ba¬ 
rium,  nor  by  hydrochlorate  of  ammonia. 

The  tritoxide  of  protein  gradually  dis¬ 
solves  in  potassa,  soda,  and  ammonia.  If 
the  excess  of  ammonia  be  removed  from  the 
latter  solution,  a  neutral  salt  of  ammonia  is 
obtained,  which  forms  combinations  with  the 
neutral  metallic  salts.  I  have  carefully 
examined  those  which  I  had  obtained  with 
tritoxide  of  protein,  extracted  from  chlo¬ 
rite  of  protein.  I  have  not  prepared 
salts  with  the  tritoxide  of  protein  arising 
from  ebullition,  because  they  are  never  ob¬ 
tained  so  pure. 

The  insoluble  body,  which  fibrin  and  al¬ 
bumen  leave  after  ebullition  in  water,  fur-' 
nishes,  by  fresh  boiling,  a  new  quantity 
of  the  substance  soluble  in  water.  The 
undissolved  residue  differs  from  fibrin  and 
albumen,  a  fact  worthy  of  attention,  be¬ 
cause  it  explains  an  error  in  the  investiga¬ 
tions  of  M.  Dumas  (See  The  Chemist, 
Yol.  IV,  1843,  pp.  10,  49).  Indeed,  by  the 
ebullition  of  fibrin,  we  have  at  first  a  mix- 
true  of  fibrin  and  of  an  insoluble  body 
whose  quantity  always  increases  by  the  pro¬ 
longation  of  the  boiling,  whilst  that  of  the 


*  Extracted  from  chlorite  of  protein,  it  is, 
after  a  very  powerful  desiccation, dess  soluble 
in  water  and  a  little  colored  ;  the  others  are 
white:  the  more  it  is  colored,  the  more  its 
composition  differs  from  the  others  ;  it  may 
even  give  1  per  cent,  of  carbon  less  in  analysis. 


fibrin  diminishes  ;  finally,  a  substance  of  uni 
form  composition  is  obtained,  which  is  repre 
sen  ted  by  the  following  formula : — 


40  Atoms 

Carbon  .... 

53*36 

62  “ 

Hydrogen  . . 

6*75 

10  f< 

Nitrogen  .... 

15*45 

14  “ 

Oxygen  .... 

24*44 

Dr.  Von  Laer  has  extracted  from  hair  a 
body  of  similar  composition  to  which  Scherer 
first  called  attention.  It  has  been  called 
binoxide  of  protein,  and  is  obtained  from  the 
solution  of  hair  in  potassa  by  precipitating 
first  the  protein  by  a  small  quantity  of  acid, 
then  adding  a  great  quantity  which  precipi¬ 
tates  the  body  in  question.  The  two  equiva¬ 
lents  of  sulphur  which  hair  contains  are 
converted  with  2  KO,  into  2  KS  and  0L ; 
the  latter  unite  with  C40  H62  N10  O1-. 

The  same  body  is  obtained  with  14  atoms 
of  oxygen,  in  quite  another  manner,  by  the 
ebullition  of  fibrin  in  water.  It  is  this 
which  is  formed  at  first  from  protein  by  the 
action  of  the  oxygen  of  the  air  ;  then  it  gives 
rise,  by  the  addition  of  another  equivalent  of 
oxygen,  to  the  body  soluble  in  water  above 
mentioned.  It  is,  probably,  this  substance 
which  M.  Dumas  has  analysed  instead  of 
fibrin  ;  it  contains  less  nitrogen,  carbon,  and 
hydrogen. 

Albumen  is,  in  this  respect,  entirely  dif¬ 
ferent  from  fibrin.  Ebullition  does  not,  at 
first,  convert  it  into  binoxide  of  protein  ;  but 
it  is  immediately  changed  into  tritoxide. 
The  insoluble  portion  remaining  is  unaltered 
albumen.  Now,  nothing  is  more  natural 
than  to  suppose  also  the  .existence  of  this 
binoxide  of  protein  in  the  buffy  coating  ; 
since  the  tritoxide  is  found  there  in  great 
quantity.  The  results  of  analysis  agree  in 
showing  that  the  buffy  coating  is  a  compound 
of  binoxide  and  tritoxide  of  protein. 

We  see,  therefore,  that  the  buffy  coating 
contains  binoxide  and  tritoxide  of  protein  ; 
that  the  ebubtion  of  fibrin,  for  a  short  time, 
produces  the  latter ;  that  boiling  for  a  long 
time  gives  rise  to  both,  but  that  with  albu¬ 
men  only  tritoxide  is  formed. 

It  now  remains  to  be  ascertained  whether 
the  tritoxide  of  protein  really  preexists  in 
more  or  less  considerable  quantity  in  fibrin. 
To  judge- from  the  rather  smaller  proportion 
(but  not  at  all  greater,  as  M.  Dumas  stated) 
of  nitrogen  and  carbon  which  I  have  found 
in  my  preceding  analysis,  the  thing  is  not 
improbable ;  but  it  is  difficult  to  prove  it  by 
elementary  analysis,  because  oxy protein  has 
a  composition  resembling  that  of  protein. 
The  property  discovered  by  Scherer  in  fibrin, 
of  absorbing  oxygen  while  in  the  humid  state, 
powerfully  supports  this  supposition.  Ac¬ 
cording  to  this  property,  fibrin  should  be 
richer  in  oxygen,  as  it  has,  during  its  pre¬ 
paration,  been  longer  in  contact,  while  moist, 
with  the  air. 
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According  to  an  observation  of  M.  Bou¬ 
chardat,  very  dilate  hydrochloric  acid  pos¬ 
sesses  the  property  of  dissolving  albumen, 
but  not  coagulated  albumen.  This  pro¬ 
perty  is  important  for  the  study  of  digestion, 
since  it  results  from  it  that  the  very  dilute 
gastric  juice  is  capable  of  dissolving  fibrin 
without  the  aid  of  the  pretended  pepsin  (?). 

If  half  a  thousandth  of  hydrochloric  acid 
be  mixed  with  one-tenth  of  humid  fibrin, 
and  one  part  of  water,  the  fibrin  very 
promptly  becomes  gelatinous.  Meat  also 
undergoes  an  analogous  change. 

This  observation  has  been  confirmed  by 
Yon  Baumhauer.  The  fibrin  is  dissolved  ; 
but  it  leaves,  according  to  Bouchardat,  a 
slight  residue,  which  does  not  dissolve.  He, 
very  wrongly,  names  this  latter  epidermose, 
and  he  gives  the  name  of  albuminose  to  the 
dissolved  portion.  Other  dilute  acids  act 
like  the  hydrochloric,  only  their  action  is 
slower.  The  gluten  of  wheat  undergoes, 
according  to  M.  Bouchardat,  the  same 
change  as  fibrin ;  he  did  not  perceive  epider¬ 
mose  in  it.  The  albumen  of  eggs  and  serum, 
as  well  as  casein,  also  give,  with  hydro¬ 
chloric  acid,  according  to  M.  Bouchardat,  a 
solution  of  albuminose. 

These  important  facts  merited  a  more  at¬ 
tentive  examination,  more  especially  as  M. 
Bouchardat  advances  that  all  the  solutions 
of  fibrin,  gluten,  albumen,  and  casein,  in 
weak  hydrochloric  acid,  act  absolutely  in  the 
same  manner  with  reagents,  and  must,  con¬ 
sequently,  contain  the  same  bodies. 

It  was  important,  in  repeating  the  above- 
mentioned  experiments,  to  determine  by 
elementary  analysis  the  nature  of  the  pre¬ 
tended  epidermose,  a  body  which  should 
contain  fatty  matters,  and  which,  according 
to  M.  Bouchardat  himself,  remains  in  only 
very  small  quantity  ;  besides,  the  precipita¬ 
tion  by  means  of  carbonate  of  ammonia, 
should  separate  the  albuminose  from  the 
liquor  without  hydrochloric  acid  being  mixed 
with  it. 

There  was  every  reason  to  suppose  that 
epidermose  was  binoxide  of  protein.  This  sub¬ 
stance  is  found  only  in  small  quantity  in 
fibrin,  whilst  almost  as  much  albuminose  is 
obtained  as  there  was  fibrin  taken.  If  it 
were  thus,  that  fibrin  contained  binoxide 
of  protein,  in  however  small  quantity,  this 
fact  might  be  important  for  the  explanation 
of  many  of  the  phenomena  of  life. 

Whatever  were  the  quantity  of  fibrin  sub¬ 
mitted  to  examination  in  this  laboratory, 
sufficient  epidermose  for  analysis  could  never 
be  obtained.  But  the  properties  of  this  sub¬ 
stance  so  greatly  resemble  those  of  the 
binoxide  of  protein,  that  it  is  impossible  to 
doubt  the  identity  of  these  two  bodies.  It 


completely  differs  from  the  epidermis  ;  thus 
the  name  of  epidermose  cannot  be  retained. 

Albumen  and  fibrin,  or  the  portion 
soluble  in  hydrochloric  acid,  precipitated  by 
carbonate  of  ammonia,  and  treated  by  al¬ 
cohol,  gave  to  Von  Baumhauer,  by  analysis, 
the  following  results  : — 

(No  appreciable  quantity  of  ash.) 

I.  0"7545gave  1*464 of  carbonicaeid&0,4675 
of  water. 

II.  0-520  „  1-009  „  0-320 

of  water. 

0'587  at  58-l°F.,  and  764’9mm-120*5c-c- 
of  nitrogen  before  the  experiment,  and  195 ”2 
at45-2QF.  after  the  experiment. 

These  numbers  amount  to  :• — 


I. 

II. 

Carbon . 

.  53-64 

53-65 

Hydrogen.... 

.  6-88 

6-73 

Nitrogen.. .  . 

15-88 

ii 

Oxygen... . , 

77 

This  albuminose  is  then  likewise  a  product 
of  the  oxidation  of  protein,  to  which  the 
substance  produced  and  afterwards  dissolved 
by,  the  hydrochloric  acid  gives  rise,  doubtless 
by  the  absorption  of  oxygen  from  the  air.  It 
is  tritoxide  of  protein  C40  H62  N10  O15. 

It  appears  to  me  probable,  from,  this  ob¬ 
servation,  that  the  bodies  above  described, 
contained  a  product  of  the  oxidation  of  pro¬ 
tein,  resulting  from  the  absorption  of  oxygen 
by  the  gelatinous  combination  of  precipitated 
protein  ;  however,  this  fact  requires  a  more 
attentive  examination.  It  does  not  the  less 
result  that  it  is  not  easy  to  execute  in  the 
air  an  operation  of  protein  or  some  of  its 
combinations,  especially  fibrin,  without  a 
more  or  less  considerable  quantity  of  bin¬ 
oxide  or  tritoxide  of  protein  being  formed. 
This  property  seems  less  powerful  in  protein 
precipitated  from  the  solution  of  potassa,  but 
it  is  more  powerful  with  fibrin. 

The  substances  contained  in  the  serum  of 
the  blood,  and  which  remain  dissolved  in  it, 
after  the  fibrin,  hrematin,  and  albumen  have 
been  removed,  by  the  coagulation  of  the 
blood  by  means  of  heat,  are  of  the  greatest 
importance.  Investigations  concerning  this 
subject  are  being  carried  on,  and  I  may  say 
provisionally,  that  the  serum  of  blood, 
freed  from  fibrin,  hsematin  and  albumen, 
gives,  by  the  addition  of  metallic  salts,  a 
precipitate  of  tritoxide  of  protein.  The  fore¬ 
going  analytical  results  may  be  summed  up 
in  the  following  terms  : — 

1.  False  membranes  contain  gelatine, 
arising  from  the  serous  membrane  in  which 
they  are  formed,  Tlie  other  principles  are 
products  of  inflammation,  and  should  have 
the  composition  of  the  huffy  coating. 

2.  The  huffy  coating  is  a  combination  of 
two  oxides  of  protein  :  C40  H62  N10  O14  and 
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C4l)  IIn-  N10  015  +  H-  O. — Tt  probably  does 
not  contain  fibrin,  properly  so  called. 

3.  The  bufty  coating  is  formed  by  the 
fibrin  and  not  by  the  albumen  of  the  blood. 

4.  Fibrin  very  readily  absorbs,  even  at  the 
ordinary  temperature,  oxygen  from  the  air, 
and  forms  the  two  above-mentioned  oxides 
of  protein.  It  is  for  this  reason  that  fibrin 
always  gives  rather  less  carbon,  hydrogen  and 
nitrogen  than  albumen,  because  fibrin  can¬ 
not  be  prepared  under  shelter  from  the  air. 

5.  The  epidermose  of  M.  Boucbardat,  is 
probably  the  first,  but  his  albuminose  is  cer¬ 
tainly  the  second  of  the  two  above-mentioned 
oxides  of  protein. 

6.  Albumen  does  not  give  binoxide,  but  it 
immediately  forms  tritoxide  by  the  absorp¬ 
tion  of  oxygen;  albumen,  also,  always  pre¬ 
sents  a  greater  proportion  of  carbon,  hydro¬ 
gen  and  nitrogen  than  fibrin. 

7.  These  two  products  of  the  oxidation  of 
protein,  are  obtained,  very  slowly  by  the 
ebullition  of  fibrin  in  water,  in  contact  with 
the  air  :  albumen  furnishes  only  tritoxide. 

8.  The  portion  which  is  not  dissolved  after 
the  ebullition  of  fibrin  in  water  and  alcohol, 
is  binoxide.  In  this  case,  on  account  of  its 
insolubility,  the  albumen  undergoes  no  al¬ 
teration. 

9.  The  bodies  soluble  in  alcohol,  which 
are  obtained  by  tbe  ebullition  of  fibrin  or 
albumen  in  water,  are  products  of  the  de¬ 
composition  of  tritoxide  of  protein.  Such, 
also,  is  the  origin  of  the  ammonia  which  is* 
obtained  in  the  distillation  of  fibrin  or  albu¬ 
men  in  water. 

10.  The  products  of  the  oxidation  of  pro¬ 
tein  which  have  been  mentioned,  are  always 
found  in  the  blood  ;  they  are  formed  in  the 
lungs  by  fibrin,  that  is  to  say,  by  the  princi¬ 
ple  of  the  blood  which  is  collected  in  the 
coagulation  of  this  lluid  into  fibrin  under 
the  form  of  filaments  and  faisceaux ;  the 
fibrin  oxidised  in  the  lungs,  is  the  chief  if. 
not  the  only  conductor  of  the  oxygen  of  the 
air ;  it  is  the  substance  which  especially  gives 
rise  to  the  formation  of  the  secretions. 

11.  In  the  inflammatory  state  the  body 
contains  a  much  greater  quantity  of  oxy-pro- 
tein,  than  it  presents  in  the  ordinary  normal 
state. 

CONCLUSIONS. 

The  examination  of  the  foregoing  facts 
leads  to  some  important  conclusions.  We 
see  that  the  ebullion  of  albumen  cr  fibrin,  in 
contact  with  atmospheric  air,  gives  rise  to  an 
absorption  of  oxygen,  by  the  combinations 
of  protein  proportionate  to  the  length  of  the 
ebullition,  and  that,  finally,  all  the  fibrin  is 
converted  into  oxide  of  protein,  which  is  not 
the  case  with  albumen. 

It  results  that,  by  the  ebullition  of  meat, 
for  example,  protein  is  converted  into  two 


oxides,  and  is  thus  no  more  presented  to  the 
organism  in  nutriment  in  the  state  of  protein  ; 
that  in  the  ingestion  of  boiled  or  roasted 
meat  (indeed,  the  interior  of  roasted  meat 
undergoes  a  change  analagous  to  that  which 
ebullition  produces),  one  part  of  the  pro¬ 
tein  is  converted  into  binoxide,  which  renders 
it  hard  and  spariogly  soluble.  Another  part 
i3  changed  into  soluble  tritoxide,  and  both 
are  then  absorbed  by  the  digestive  tube,  no 
longer  in  the  state  of  protein,  but  in  that  of 
the  oxides  of  this  substance.  The  tritoxide, 
or  the  portion  rendered  soluble  by  ebullition, 
should,  therefore,  be  found  in  the  extract  of 
meat.  Now,  as  albumen  does  not  undergo 
the  same  alteration  as  fibrin,  by  ebullition, 
there  exists,  also,  an  essential  difference  be¬ 
tween  boiled  or  roasted  meat  and  boiled  albu¬ 
men,  employed  as  aliments. 

In  inflammation,  the  blood  presents  a 
greater  quantity  of  binoxide  and  tritoxide  of 
protein,  substances  which  are  also  obtained 
by  the  ebullition  of  fibrin,  and  the  latter  of 
which  is  also  furnished  by  the  ebullition  of 
albumen.  M.  Bouchardat  found  in  fibrin  a 
principle  which  he  called  epidermose,  which 
is  insoluble  in  dilute  hydrochloric  acid  and 
which  is  probably  formed  of  binoxide  of  pro¬ 
tein.  Now,  Scherer  found  that  fibrin,  in 
contact  with  oxygen,  absorbs  a  greater 
quantity  of  this  gas,  and  that  it  is  replaced 
by  a  smaller  quantity  of  carbonic  acid.  He 
observed,  moreover,  that  arterial  fibrin,  the 
buffy  coating,  fibrin  obtained  by  beating 
up  blood,  that  which  was  exposed  to  the 
air  or  maintained  for  a  few  moments  in 
ebullition,  or  which  was  in  contact  with 
alcohol  (a  liquid  which  contains  much  oxy¬ 
gen),  did  not  dissolve  in  the  mixture  of  M. 
Denis, — a  property  which  belongs  to  binox¬ 
ide  of  protein.  Protein  gave  rise,  therefore, 
in  all  these  experiments,  to  the  formation 
of  a  body  containing  more  oxygen  than  the 
latter.  Now,  as  we  have  obtained  oxides 
of  protein  under  the  influence  of  the  boiling 
temperature  ;  as  we  have  separated  them  in 
great  quantity  from  the  huffy  coating  ;  as, 
moreover,  the  epidermose  ofM.  Bouchardat, 
is  only  binoxide  of  protein,  it  results  that 
protein  may  be  further  oxidised  in  the  blood  ; 
that  the  albumen  of  the  blood,  which  fur¬ 
nishes  only  tritoxide  by  ebullition,  probably 
takes  no  part  in  this  alteration,  but  that  it 
is  operated  by  fibrin  only,  which  absorbs 
oxygen  from  the  air  so  slowly,  and  is  con¬ 
verted  with  so  much  facility  by  boiling,  into 
binoxide  and  tritoxide:  it  results,  moreover, 
that  this  more  advanced  oxidation  really 
takes  place  in  inflammation,  and  that  the 
two  oxides  which  the  blood  always  presents 
in  great  quantity  in  inflammation  should 
also  be  constantly  found  in  healthy  blood. 
Both  states,  the  normal  and  inflammatory, 
differ  only  in  the  quantity  of  binoxide  and 


CHEMISTRY. 


149 


tritoxide  of  protein  found  in  the  blood  not 
being  the  same.  Between  these  two  ex¬ 
tremes  there  may,  however,  be  many  inter¬ 
mediate  states  induced  indubitably  by  differ¬ 
ent  diseases. 

The  protein  of  the  blood,  principally 
fibrin,  is,  therefore,  a  conductor  of  oxygen. 
Presented  to  animals  in  plants  in  combina¬ 
tion  with  sulphur  and  phosphorous,  dissolved 
in  th q primes  vice  and  poured  into  man  in 
the  left  subclavian  jvein,  it  should  be  par¬ 
tially  oxidised  in  the  lungs,  where  it  comes 
in  contact  with  oxygen.  This  portion  takes 
the  form  of  binoxide  of  protein  (the  epi- 
dermose  of  M.  Bouchardat).  Use  matin  is 
not,  therefore,  the  sole  conductor  of  oxygen, 
but  protein  itself  is  another.  Arterial 
blood  contains,  with  albumen  and  the  ele¬ 
ments  of  fibrin  (that  is  to  say  of  the 
substance  which  unites  in  filaments  in  the 
coagulation  of  blood)  twTo  other  principles — 
binoxide  and  tritoxide  of  protein,  which  are 
conducted  to  different  parts  of  the  body. 
The  oxygen  absorbed  in  the  lungs  com¬ 
mences,  even  in  those  oi’gans,  its  action  on 
protein;  there  circulate  in  the  body  other 
substances  besides  the  sulphuro-phosphu- 
retted  combination  of  protein,  and  besides 
fibrin  and  albumen  ;  these  are  the  degrees  of 
oxydation  of  protein,  produced  in  the  lungs 
by  one  of  the  two  bodies,  or  by  both  at 
once,  which  then  give  up  their  oxygen  in 
the  capillary  system,  in  order  to  give  rise  to 
chemical  alterations  in  it,  and  to  return  in 
the  venous  blood  a  smaller  quantity  or  even 
iio  oxyprotein,  which  is  then  found  to  be  re¬ 
placed  by  new  products  arising  from  the 
capillary  system. 

There  is,  therefore,  operated  in  the 
respiration  a  true  oxidation  of  the  blood,  or 
rather  of  protein,  and  in  inflammation,  in 
which  the  blood  contains  a  greater  quantity 
of  binoxide  and  tritoxide  than  in  the  healthy 
state,  a  higher  oxidation  of  this  body  really 
takes  place.  The  ancient  opinion  respect¬ 
ing  inflammation,  which  was  supported  by 
no  investigation,  and  which  was  even  based 
on  incorrect  data,  is  now  found  confirmed 
by  these  experiments,  a  very  singular  result ; 
the  blood,  indeed,  contains  more  oxygen  in 
inflammation. 

Hence  it  occurs  that,  in  the  acceleration 
of  the  respiratory  act,  in  fevers,  for  example, 
inflammation  so  easily  supervenes  after  vio¬ 
lent  and  sustained  efforts.  Every  fit  of 
fever  must  necessarily  cause  the  formation 
of  a  greater  quantity  of  oxyprotein  in  the 
body,  and  every  augmentation  in  the  quan¬ 
tity  of  oxyprotein  must  produce  an  inflam¬ 
mation,  which  may,  in  its  turn,  determine 
fever.  Hence  also,  it  happens  that  the  irri¬ 
tating  aliments  and  drinks  which  accelerate 
respiration  in  a  given  time,  or  cold  air, 
which  introduces  more  oxygen  into  the 


blood,  consequently,  give  the  first  im¬ 
pulse  to  the  development  of  inflammation  in 
the  organism.  The  buffy  coating  is  formed 
when  oxyprotein  predominates  in  the  blood, 
and  a  partial  inflammation  is  produced 
when  it  accumulates  in  a  particular  place. 

The  consequence  of  this  phenomenon  is  the 
formation  of  new  productsof  false  membranes ; 
for  example,  in  the  serous  membranes,  indu¬ 
ration  in  another  place,  products  which  should 
be  formed  of  the  same  substance,  as  the 
buffy  coating — of  oxyprotein. 

The  deoxygenising  substances  which  may 
arrive  in  the  blood,  should,  consequently, 
combat  the  inflammation. 

In  the  latter  there  is  no  more  fibrin,  but 
more  oxyprotein  ;  this  substance  is  the  most 
important  principle  of  the  buffy  coating, 
which  gives  much  tritoxide  of  protein  by 
gentle  boiling  with  water.  Now,  the  inflam¬ 
mation  is  combatted  by  endeavoring  to 
diminish  the  quantity  of  this  tritoxide  of 
protein,  and  to  prevent  its  formation  in  the 
lungs. 

In  what  manner  do  known  antiphlogistic 
means  accomplish  either  of  these  two  ob¬ 
jects?  It  is  not  difficult  to  explain  this, 
now  that  we  have  ascertained  the  nature  of 
inflammation.  I  shall  return  to  this  sub¬ 
ject  in  greater  detail  at  a  future  period. 

Bleeding  directly  diminishes  the  quantity 
of  oxiprote'in,  consequently,  it  exerts  an  an¬ 
tiphlogistic  action ;  the  augmentation  of 
the  secretion  of  the  digestive  tube,  for 
example,  produces  a  similar  effect  by  acce¬ 
lerating  the  exchange  of  substance  in  the 
body,  and,  consequently,  also,  the  consump¬ 
tion  of  a  greater  quantity  of  the  oxyprotein 
the  blood.  In  a  word,  there  exists  no 
opinion  concerning  the  action  of  an  anti¬ 
phlogistic  means  which  is  not  in  perfect  ac¬ 
cordance  with  the  presence  of  oxyprotein  in 
the  blood. 

If  we  reflect  for  a  moment  on  the  pre¬ 
sence  of  oxiprote'in  in  healthy  arterial 
blood,  we  have  explained  to  us  the  great 
quantity  of  oxygen  absorbed  by  the  lungs — 
a  quantity  which  can  never  be  put  in  compa¬ 
rison  with  that  of  hsematin.  This  substance 
exists  in  much  too  small  proportion  for  the 
large  quantity  of  oxygen  absorbed  in  the 
lungs  at  each  respiration  to  be  attributed  to 
it.  Another  conductor  of  oxygen  must,  at 
all  events,  be  found  in  arterial  blood;  we 
have  found  in  fibrin  (that  is  to  say, 
in  the  substance  which  furnishes  fibrin 
by  the  coagulation  of  the  blood)  the  body 
which  fulfils  this  function.  The  arterial 
blood,  rich  in  oxyprotein,  penetrates  into 
the  different  organs,  and,  whilst  the  un¬ 
oxidised  protein  passes,  perhaps  without 
alteration,  into  the  proper  organs  of  secre¬ 
tion,  in  order  to  arrive  in  the  venous  blood, 
the  oxyprotein  of  the  arterial  blood  is  freed, 
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from  its  oxygen  in  the  secretory  organs  ; 
hence  the  oxidation  of  the  substances  which 
exist  in  the  body,  anti  the  formation  of  the 
carbonic  acid  of  respiration.  Do  the  elements 
of  protein  deprived  of  its  oxygen  then  re¬ 
turn  by  the  veins  in  the  state  of  protein 
(fibrin  or  albumen)?  This  is  a  question 
which  new  investigations  and  analyses  of 
venous  and  arterial  blood  must  decide. 

If  oxy protein  once  formed  in  the  lungs,  is 
not  again  changed  into  fibrin  or  albumen 
in  its  passage  through  the  body,  the  unoxi¬ 
dised  protein  of  the  organism  (fibrin)  may 
serve  for  the  formation  of  muscular  fibre, 
and  the  oxidised  part  for  that  of  the  cellular 
tissue,  of  chondrine,  and  of  the  principles 
of  the  corneous  system,  whilst  the  lungs  and 
the  liver  eliminate  from  the  body  the  resi¬ 
dues  of  the  aliment  which  do  not  contain 
protein  and  oxy  protein,  which  serve  for  se¬ 
cretion.  All  these  phenomena  merit  a  more 
ample  development ;  it  is  sufficient  here  to 
know  that  oxidised  protein  exists  in  the  or¬ 
ganism  under  two  different  forms,  in  small 
quantity  in  healthy  blood,  and  in  greater 
quantity  in  inflammation. 

It  now  remains  to  be  determined  whether 
the  products  of  the  oxidation  of  protein 
exist  in  plants  as  well  as  in  animals.  How¬ 
ever,  it  is  more  than  probable,  according  to 
the  foregoing  investigations,  that  plants  do 
not  contain  fibrin. 


GENERAL  CONSIDERATIONS  AND 
INDUCTIONS  RELATIVE  TO  THE 
MATTER  OF  LIVING  BEINGS* * 

•  BY  M.  E.  CHEVREUL. 

{Concluded  from  p.  107.) 

Modern  chemistry,  in  discovering  the  nature 
of  the  atmosphere,  of  water,  of  carbonic  acid 
gas,  and  of  the  immediate  principles  of  plants 
and  animals,  has  perfectly  defined  the  rela¬ 
tions  existing  between  organised  beings  and 
the  matter  at  the  expense  of  which  they 
grow,  since  it  has  found  in  the  latter  all  the 
elements  of  the  former.  But,  after  the  dis¬ 
covery  of  this  general  relation,  extremely 
numerous  and  very  difficult  investigations 
had  to  be  made  in  order  to  explain  how  it 
happens,  chemically  speaking,  that  an  aliment 
taken  by  an  animal  can  be  reduced  into  one 
portion  which  penetrates  into  the  interior  of 
the  organs  in  order  to  maintain  them  in  the 
living  state,  whilst  the  rest  is  rejected.  I 


foresee  that  1  comprehend  among  the  assi¬ 
milable  matters,  either  immediate  principles, 
as  the  phosphates  of  lime  and  magnesia, 
which  tend  to  harden  the  osseous  tissue  of 
vertebrate  animals  by  being  assimilated  ;  or 
matters  which  would  have  no  other  part  than 
to  pass  into  a  liquid,  like  the  blood,  in  order 
to  be  burned  in  it  under  the  influence  of 
some  supporter  of  combustion,  such  as  oxy¬ 
gen,  in  order  to  give  rise  to  heat  and  to  pon¬ 
derable  products  which  would  be  wholly,  or 
only  partially  rejected,  whilst  the  rest  would 
be  assimilated  by  some  other  organ  in  order 
to  nourish  it. 

If  it  be  wished  to  study  assimilation,  in  a 
chemical  point  of  view,  according  to  the 
foregoing  considerations,  wc  may  proceed  in 
the  following  manner  : — 

The  first  investigation  would  have  the  ob¬ 
ject  of  ascertaining  whether  in  the  matter 
which  a  living  being  derives  from  without  in 
order  to  be  nourished  by  it,  there  would  not 
be  a  portion  which  would  pass  without 
alteration  into  the  organs  towards  which  the 
assimilable  portion  of  the  aliment  is  carried. 

If  these  organs  contained  globules,  it  would 
be  necessary  to  ascertain  whether  the  aliment 
contained  them  before  its  introduction  into 
the  organised  being  ;  and  if  this  being  had  a 
stomach,  they  should  be  looked  for  in  the 
aliment  which  had  remained  there  a  certain 
time. 

In  a  case  in  which  the  foregoing  investi¬ 
gation  would  not  give  a  positive  result,  or, 
which  to  a  certain  extent  comes  to  the  same 
thing,  in  which  there  would  be  more  assimi¬ 
lated  matter  than  globules,  it  would  be  ne¬ 
cessary  to  make  every  endeavor  to  find  in  the 
assimilated  matter  the  immediate  principles 
which  form  part  of  the  aliment.  For 
example,  in  cases  where  manures  contain 
immediate  principles  scarcely  or  not  at  all 
altered,  like  various  preparations  of  blood 
how  employed  in  agriculture,  it  must  be 
ascertained  whether  there  are  any  principles 
which  may  be  absorbed  without  alteration, 
and  whether  there  can  be  any  assimilation 
without  conversion  of  the  matter  into  more 
simple  compounds. 

Finally,  if  this  result  were  arrived  at,  if 
none  of  the  immediate  principles  of  the 
aliment  were  found  in  the  living  beings,  the 
investigations  would  naturally  be  directed  to 
the  conversion  of  those  principles  into  matter 
assimilable  by  their  being  nourished  by  them. 
Nothing  is  better  adapted  to  elucidate  this 
very  obscure  part  of  physiology  than  the 
study  of  what  I  have  called  the  equivalent 
compositions  of  the  compound  bodies  in 
general,  and  of  the  immediate  principles  of 
vegetables  and  animals  in  particular. 

I  call  equivalent  cotnposilions,  the  different 
molecular  arrangements  to  which  known 
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elements  may  conform  and  in  given  propor¬ 
tions,*  for  example  : — ■ 

Alcohol  represented  by  20  4C  12H  has,  for 
equivalent  compositions . — 

f  4  (C2H)  +  2  (H*H) 

I  Bicarburetted 

K  hydrogen  Water 

+  (4C10H)  +  (HH) 

oxygen  ethule  water 

It  is  evident  that  the  equivalent  composi¬ 
tions  are  the  most  valuable  materials  that 
can  be  employed  with  the  view  of  determin¬ 
ing  the  arrangement  of  the  atoms  which  con¬ 
stitute  the  compound  bodies  in  general,  and 
that  the  investigation  of  these  compositions 
applied  to  the  immediate  principles  of  or¬ 
ganic  beings  is  the  basis  of  every  study  con¬ 
cerning  the  numerous  transformations  which 
matter,  derived  by  these  beings  from  the  ex¬ 
ternal  world,  undergoes,  when  once  it  is  in¬ 
troduced  into  their  organs  in  order  to  be 
assimilated. 

To  the  subject  of  assimilation,  regarded  as 
I  have  viewed  it,  is  attached  the  important 
question  concerning  the  variations  of  imme¬ 
diate  compositions  which  organised  beings 
are  susceptible  of  undergoing  in  each  of  the 
types  constituting  either  a  variety  or  a  race  : 
the  solution  of  this  general  question  would 
comprehend  that  of  several  secondary  ques¬ 
tions,  which  I  here  point  out. 

I.  To  what  point  may  the  immediate 
principles  which  constitute  an  organised 
being  vary  in  their  respective  proportions, 
without  the  individual  deviating  from  its 
type  ? 

II.  At  what  point  does  the  preservation 
of  types  cease  to  be  possible  from  the 
absence  of  one  or  several  immediate  prin¬ 
ciples,  or  of  the  alimentary  matter  proper 
for  developing  these  principles  ? 

III.  One  or  several  immediate  principles, 
or,  which  amounts  to  the  same  thing,  the 
alimentary  matter  proper  for  forming  it  or 
them,  being  wanting,  cannot  they  be  replaced 
by  one  or  more  immediate  principles,  or  else, 
which  amounts  to  the  same,  by  an  alimen¬ 
tary  matter  proper  for  forming  them  ? 

If  certain  immediate  principles  can  re¬ 
place  others  in  the  living  beings,  we  have 
thus  equivalent  immediate  principles  ;  more¬ 
over,  if  the  aliments  furnish  equivalent  im¬ 
mediate  principles,  these  aliments  will  be 
nutritive  equivalents ,  which  must  not  be 
confounded  with  the  aliments  which  are  called 


*  Considerations  generates  sur  V Analyse 
Organique  et  sur  ses  Applications.  By  M. 
Chevreul,  Paris,  1824  ;  chez  Levraii.lt.  pp. 
53  et  seq.  190  et  seq. 


equivalents  because  they  have  the  property 
of  fattening  equally  the  same  animals. 

This  mode  of  regarding  the  composition  of 
the  matter  which  constitutes  organised  beings, 
leads  us  to  class  the  immediate  principles  of 
these  beings  into  three  categories. 

I.  Into  principles  essential  to  the  exist¬ 
ence  of  the  species  in  which  we  find  them, 
so  that,  one  of  them  being  wanting,  life  is 
no  longer  possible  in  the  being  in  question, 
and,  besides,  this  principle  cannot  be  re¬ 
placed  by  another. 

II.  Into  principles  essential  to  the  exist¬ 
ence  of  the  species  in  which  we  find  them,  so 
that,  one  of  them  being  wanted,  life  is  no 
longer  possible  in  the  being  in  question  ;  but 
the  existence  of  the  being  would  be  possible 
if  this  principle  were  replaced  in  it  by 
another. 

III.  Into  accidental  principles,  which 
may  be  found  in  individuals  of  the  same 
species  and  wanting  in  others. 

These  investigations  are  connected  not  only 
with  the  physiology  of  a  species,  in  order  to 
arrive  at  the  causes  of  the  idiosyncrasies  of 
the  individuals  which  it  comprises,  and  with 
the  reason  why  a  certain  aliment  which  is 
digested  by  some  of  them,  is  not  digested  by 
others  ;  but  they  are  also  connected  with  the 
botanical  and  zoological  sciences  with  re¬ 
spect  to  the  influence  which  the  aliment  may 
exert  on  the  development  of  the  individuals 
of  a  species,  in  order  to  constitute  varieties 
or  races.  And  when  the  incessantly  increas¬ 
ing  number  of  organised  species  is  consi¬ 
dered,  we  may  be  allowed  to  believe  that  one 
day  some  will  be  recognised  which  are  only 
simple  varieties  of  well  circumscribed  species, 
because  their  present  distinction  has  been 
established  only  from  a  too  small  number  of 
individuals,  or  from  characters  not  suffici¬ 
ently  defined.  It  will,  doubtless,  be  thought 
that  one  of  the  means  of  discovering  them 
would  consist  in  following  in  a  series  of  in¬ 
dividuals  of  successive  generations,  issues  of 
the  same  seed  or  of  the  same  mother,  the 
influence  of  the  same  nourishment  in  circum¬ 
stances  defined,  and  as  analogous  as  possible. 
Who  would  dare  to  assert,  that  this  mode  of 
experiment,  now  applicable  to  plants,  would 
not  hereafter  be  applied,  with  equal  success, 
to  animals  ? 

I  think  that  I  have  demonstrated,  that  it  is 
principally  to  chemistry  that  it  belongs  to 
explain  the  transformations  to  which  organ¬ 
ised  beings  subject  the  matter  of  the  aliment 
which  they  derive  from  without  in  order  to 
assimilate  it ;  and  that  many  phenomena 
arising  from  these  transformations  may  be 
referred  to  the  physico-chemical  sciences.  I 
nown  enunciate  this  proposition  with  much 
less  reserve  than  at  the  period  when  I  wrote 
the  reflections  relative  to  the  investigation 
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of  the  causes  from  which  emanate  the  phe¬ 
nomena  of  life,  which  terminate  my  work  on 
organic  analysis;  but,  in  making  this  avowal, 

I  admit  that  all  the  phenomena  of  respira¬ 
tion,  of  circulation,  of  secretion,  of  diges¬ 
tion,  and  of  assimilation,  would  be  explained 
by  the  mechanical,  physical,  and  chemical 
sciences,  that,  probably,  we  might  not  be 
more  advanced  by  them  than  wre  are  con¬ 
cerning  the  first  cause  of  life ;  for,  if  these 
phenomena  are  really  effects  whose  proximate 
causes  belong  to  the  sciences  which  we  have 
just  named,  it  is  evident  that  there  is  a  more 
general  cause,  whose  effect,  reduced  to  the 
most  simple  expression,  is  revealed  in  the 
progressive  developement  of  the  germ  and 
of  the  being  which  proceeds  from  it.  And 
here  I  do  not  examine  the  question  of  the 
pre-existence  of  the  germ  or  of  its  origin  by 
epigenisis. 

It  is  very  effectively  the  power  possessed 
by  the  germ  of  being  gradually  developed  at 
the  expense  of  the  external  world,  in  such  a 
manner  as  to  represent  the  being  from  which 
it  emanates,  and  to  reproduce  individuals 
similar  to  itself ;  it  is  this  power,  I  say,  the 
origin  of  whose  action  escapes  us,  and  is  re¬ 
vealed  to  our  senses  only  when  the  germ  is 
already  an  organised  being,  which  is  the 
capital  fact  of  organisation,  the  mystery  of 
life  ;  for  the  living  being  cannot  be  developed 
with  the  uniformity  which  we  observe  in 
its  form  and  the  functions  of  its  organs, 
without  a  harmony  being  pre-established 
between  all  its  parts  and  the  external  condi¬ 
tions  in  which  its  existence  is  possible  ;  con¬ 
sequently,  without  all  the  forces  to  which  we 
immediately  refer  all  the  phenomena  of  life, 
being  balanced  in  their  oppositions,  co-ordi¬ 
nate  in  their  successive  acts,  in  such  a  man¬ 
ner  as  to  unite  for  a  common  object.  It  is 
evident  to  me,  that  that  which  essentially 
distinguished  the  organised  body  from  the 
crude  body,  is  not  the  nature  of  the  forces 
to  which  wre  immediately  attribute  the  phe¬ 
nomena  of  life  ;  but,  indeed,  the  first  cause 
of  the  mutual  balancing  of  these  forces  and 
of  their  co-ordination  to  maintain  life  in  an 
assemblage  of  molecules  subjected  to  a  deter¬ 
mined  form,  susceptible  of  regular  increase 
at  the  expense  of  the  external  world. 

Finally,  I  have  never  perceived  so  clearly 
as  nowr,  how  little  reason  there  is  to  suppose 
that  that  which  should  explain  digestion,  as¬ 
similation,  respiration,  circulation,  and  secre¬ 
tion,  would  also  explain  life.  This  profession 
of  faith  will,  doubtless,  be  sufficient  to  pre¬ 
vent  any  person  from  attributing  to  me  the 
idea  of  having  assimilated  a  stuff  dyed  with 
Prussian  blue  with  an  organised  being,  at  the 
same  time  that  the  considerations  which  I 
have  just  enumerated,  although  quite  specu¬ 
lative,  will  enable  us  to  comprehend  how 


far  the  physico-chemical  sciences  may  be  ex¬ 
pected  to  elucidate  the  sciences  of  organisa¬ 
tion. 


INVESTIGATIONS  CONCERNING 
THE  METALLIC  ACIDS.* 

BY  E.  FREMY. 

MEMOIR  V. 

I  have  examined,  in  four  memoirs  which  I 
have  had  the  honor  of  presenting  to  the 
Academy  (all  of  which  have  appeared  in 
The  Chemist),  the  principal  properties  of 
the  metallic  acids  formed  by  the  common 
metals.  I  now  make  known  the  first  results 
of  my  investigations  concerning  osmium  and 
iridium.  I  will  read  only  an  extract  of  my 
memoir,  in  order  not  to  occupy  the  time  of 
the  Academy. 

These  two  metals,  which,  by  their  abun¬ 
dance  in  platinum  ore,  and  the  whole  of 
their  proporties,  may  one  day  give  rise  to 
useful  applications,  have,  hitherto  been  little 
studied.  Berzelius  says,  indeed,  in  con¬ 
cluding  his  important  memoir  on  osmium 
and  iridium,  that  his  investigations  can  be 
regarded  only  as  a  sketch  of  the  long  aod 
difficult  history  of  the  metals  which  are 
associated  with  platinum. 

I  considered  that,  before  studying  the 
metallic  acids  formed  by  osmium  and  iri¬ 
dium,  it  was  indispensable  to  undertake  an 
entire  examination  of  these  two  metals.  The 
first  part  of  the  work  which  I  now  com¬ 
municate,  makes  known  the  process  which  I 
have  employed  for  obtaining,  with  facility, 
perfectly  pure  osmium  and  iridium.  The 
second  part  will  be  devoted  to  the  examina¬ 
tion  and  to  the  analysis  of  the  salts  formed 
by  these  metals.  The  residues  of  the  pla¬ 
tinum  ore  with  which  I  operated,  were  given 
to  me  by  M.  Desmoutis,  manufacturer  of 
platinum. 

If  osmium  has  hitherto  been  examined  by 
only  a  few  chemists,  it  is  because  this  sin¬ 
gular  body,  which  resembles  arsenic  rather 
than  platinum,  to  which,  however,  it  is  simi¬ 
lar,  under  the  influence  of  oxygen,  forms 
a  volatile  'acid,  w-hose  vapors,  which  are 
difficult  (o  condense,  exert  a  powerful  action 
on  the  animal  economy.  Berzelius,  in  his 
memoir  on  osmium,  states  that  he  had  at  his 
disposal  only  about  thirty  grains  of  this  metal. 

1  thought  that  the  only  means  of  making, 
without  danger,  complete  investigations  con¬ 
cerning  osmium,  was  to  engage  it  in  crys¬ 
talline  and  easily  purified1  combinations. 


*  Comptes  Rcrulus,  No.  4,  January  22, 
1844. 


CHEMISTRY 


153 


This  object,  I  think,  I  have  completely 
attained. 

The  iridium  prepared  by  the  process 
of  Berzelius,  was  never  completely  freed 
from  osmium,  for  this  celebrated  chemist 
said  that  iridium,  heated  in  the  air,  always 
disengaged  vapors  of  osmic  acid.  The 
iridium  which  I  prepare  is  pure,  and  does 
not  contain  osmium. 

The  following  is  the  process  which  I  adopt 
for  obtaining  osmium  and  iridium  : — 

I  mix,  at  first,  100  grammes  of  the  re¬ 
sidue  of  platinum  ore  with  300  grammes  of 
nitre  ;  I  introduce  these  two  bodies  into  a 
large  crucible,  and  I  heat  them  for  an  hour 
to  redness  in  a  blast  furnace.  After  this 
calcination,  the  mass  is  run  on  a  platinum 
plate  ;  this  opei'ation  should  be  performed 
in  the  air,  and  it  is  also  indispensable  to 
cover  the  face,  for,  without  this  precaution, 
the  vapor  of  osmic  acid  wT oald  act  powerfully 
on  the  skin. 

During  the  calcination  with  nitre,  a  certain 
quantity  of  osmic  acid  is  lost  ;  but  I  have 
ascertained  that  the  proportion  of  this  acid, 
which  might  be  condensed,  would  not  al¬ 
ways  compensate  for  the  inconveniences  of  a 
calcination  in  a  porcelain  retort. 

The  decanted  mass  which  contains  the 
osmiate  and  iridiate  of  potassa,  is  treated  in 
a  retort  with  nitric  acid,  which  disengages 
the  osmic  acid,  which  has  been  condensed  in 
a  concentrated  solution  of  potassa. 

The  residue  of  this  distillation  is  treated 
by  water,  which  removes  the  nitre,  and  by 
hydrochloric  acid,  which  dissolves  the  oxide 
of  iridium. 

The  osmium  is  thus  obtained  in  the  form 
of  osmiate  of  potassa,  and  the  iridium  in 
the  state  of  iridiate  of  potassa. 

I  have  ascertained  that  osmiate  of  potassa, 
by  disengaging  oxygen,  or  yielding  it  to 
other  bodies,  may  easily  be  converted  into 
a  red  salt,  crystallising  in  beautiful  octohe- 
di*ons,  which  I  call  osmite  of  potassa.  This 
salt  contains,  indeed,  a  less  oxygenous  acid 
than  osmic  acid,  for  it  is  decomposed,  under 
the  influence  of  the  weak  acids,  into  osmic 
acid  and  black  deutoxide  of  osmium. 

I  ordinarily  form  osmite  of  potassa  by 
pouring  a  small  quantity  of  alcohol  into  the 
solution  of  osmiate  of  potassa  ;  the  liquor  is 
heated,  acquiring  a  red  tint,  and  deposits  a 
crystalline  powder  of  osmite  of  potassa  :  in 
this  case,  the  osmium  is  often  entirely  pre¬ 
cipitated  from  its  solution.  This  salt  may 
be  washed  with  alcohol,  which  does  not  dis¬ 
solve  it,  and  may  then  be  kept  for  any  length 
of  time,  without  alteration.  It  serves  for 
the  preparation  of  all  the  compounds  of 
osmium. 

If  it  be  treated  cold  by  a  solution  of  sal- 
ammoniac,  it  is  at  once  dissolved,  and  im¬ 


mediately  decomposed,  giving  rise  to  a  new 
yellow  salt,  sparingly  soluble  in  cold  water. 

This  salt,  whose  preparation  is  so  easy, 
calcined  in  a  current  of  hydrogen,  gives  per¬ 
fectly  pure  osmium. 

Osmiate  of  potassa,  treated  by  hydro¬ 
chloric  acid,  disengages  osmie  acid,  and  gives 
a  chloride  of  osmium  which,  under  the  in¬ 
fluence  of  sal-ammoniac,  forms  a  red  preci¬ 
pitate  very  sparingly  soluble  in  water. 

I  here  speak  of  this  red  salt,  because  it 
may  be  employed  for  preparing  osmium  ; 
for,  by  calcination,  it  gives  this  metal  in  the 
pure  state,  and  because,  it  is  afterwards 
formed  in  the  preparation  of  iridium. 

I  think  that  these  facts  render  the  prepa¬ 
ration  of  osmium  and  its  salts  easily  exe¬ 
cuted. 

In  order  to  extract  iridium,  I  treat  the 
chloride  of  iridium,  the  preparation  of 
which  I  have  already  pointed  out,  by  sal- 
ammoniac  ;  a  brown  -  red  precipitate  is 
formed,  arising  from  the  combinations  of 
bichlorides  of  osmium  and  iridium,  with  sal- 
ammoniac. 

I  have,  fortunately,  found  a  very  simple 
process,  which  has  enabled  me  to  separate 
these  two  double  salts. 

Sulphurous  acid,  by  dechloriclising  the 
double  salt  of  iridium,  renders  it  very  soluble 
in  water,  whilst  the  double  salt  of  osmium 
undergoes  no  reduction.  I  therefore  pass  a 
current  of  sulphurous  acid  over  the  two  double 
salts  suspended  in  water,  the  iridium  enters 
into  solution,  and  the  osmium  remains  pre¬ 
cipitated  in  the  state  of  a  red  salt. 

Thus  the  separation  of  these  two  metals, 
which,  by  other  processes,  is  always  incom¬ 
plete,  is  rendered  very  simple  by  the  process 
which  I  have  just  described.  The  soluble 
salt  of  iridium  crystallises  in  large  brown 
prisms  in  solutions  of  sal-ammoniac.  It  is 
easy  to  purify  it :  when  it  is  calcined  in  a 
current  of  hydrogen,  it  gives  mere  iridium, 
which,  in  this  case,  retains  the  crystalline 
form  of  the  double  salt. 

The  soluble  salt  of  iridium  is  capable,  un¬ 
der  the  influence  of  chlorine,  of  regenerating 
the  insoluble  black  salt. 

Such  are  the  facts  which  I  have  to  com¬ 
municate  to  the  Academy.  In  my  next  me¬ 
moir,  I  shall  have  the  honor  of  communica¬ 
ting  to  it  the  result  of  my  investigations 
concerning  the  combinations  of  two  metals, 
of  which  I  think  I  have  simplified  the  pre¬ 
paration  and  facilitated  the  study. 
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ON  THE  PRODUCTS  OF  THE  DRY 

DISTILLATION  OF  THE  SULPIIO- 

CYANIDES* 

BY  C.  GERHARDT. 

The  preparation  of  my  Precis  de  Chimie 
Organique ,  furnished  me  with  an  opportunity 
of  studying  the  interesting  bodies  which 
Liebig  obtained  in  the  dry  distillation  of  the 
sulphocyanides.  This  study  has  led  me  to 
the  discovery  of  several  errors  which  have 
made  their  way  into  all  chemical  books,  and 
which  singularly  embarrass  the  history  of 
these  bodies.  You  will  see,  however,  that 
their  numerous  metamorphoses  are  very 
simple.  When  sulphocyamuret  of  mercury 
is  distilled,  sulphuret  of  carbon,  and  cin¬ 
nabar,  as  well  as  the  orange-colored  body,  to 
which  Liebig  has  given  the  name  of  mellon , 
are  produced.  The  latter  contains  C3N'. 
Volkel  has  disputed  the  accuracy  of  this  for¬ 
mula,  but  it  is  impossible  to  substitute  any 
other  for  it ;  you  will  perceive,  moreover, 
the  formation  of  mellon  by  other  compounds, 
entirely  agrees  with  Liebig’s  formula.  The 
following  is  the  mode  by  which  mellon  is  de¬ 
rived  from  sulphocyamide  of  mercury  : — 
4CIlg  NS  =  CS2  +  2Hg2S  +  C3N4f. 
When  wc  heat,  in  an  oil-bath,  the  persulpho- 
hydrocyanic  acid  of  Wohler,  C2H°N2S°,  it  is 
completely  decomposed,  producing  sulphuret 
of  carbon,  sulphuretted  hydrogen,  and  a  re¬ 
sidue  from  which  a  stronger  heat  expels  sul¬ 
phur,  leaving  a  greyish  body  which  contains 
mellon  : — 

2C2H2N2S3 = CS2  +  2H2S  +  C3N4  +  S2. 
This  mellon  does  not  act  the  part  of  a  ra¬ 
dical,  and  dissolves  in  caustic  potassa  without 
disengaging  hydrogen,  and  acetic  acid  preci¬ 
pitates  from  the  solution,  white  flocks  of  the 
hydromellonic  acid  of  Gmelin.  But  this 
acid  contains  oxygen  as  an  integrant  part. 
The  mellonuret  of  lead,  obtained  by  mixing 
the  salt  of  potassa  with  nitrate  of  lead,  con¬ 
tains  C3(HPb)N40  +  2Aq,  as  Gmelin’s  ana¬ 
lyses  indicate.  14*5  per  cent,  of  the  water  of 
crystallisation  which  this  salt  contains,  may 
be  expelled  from  it  by  dessiccation,  but  the 
dry  salt  is  oxygenous.  Moreover,  it  is  im¬ 
possible  that  it  can  be  otherwise,  for  mellon 
directly  fixes  the  elements  of  potassa  (Kll)O, 
as,  for  example,  isatine  does,  in  being  con¬ 
verted  into  isatate,  or  camphor  in  being  con¬ 
verted  into  the  campholate  of  Delalande.  AYe 
have,  therefore — 

Hydromellonic  acid  ....  C3H2N40. 

Mellonuret  of  potassium. .  C3(HK)N40. 

„  lead .  C\Pb)N40. 

*  Comptes  Rendtis ,  No.  4,  Jan.  22, 1844. 

f  C  =  75,  H  =  6'25,  N  =  87’5.  The  oxides 
corresponding  to  water,  H20  ore  represented 
by  Pb,20,  Hg,20,  Ag20. 


Which  proves,  also,  that  hydromellonic  acid 
does  not  possess  the  composition  which  the 
theory  of  radicals  attributes  to  it,  because 
this  body  gives,  by  heating  in  a  glass  tube, 
mellon  and  water,  as  well  as  hydrocyanate  of 
ammonia,  arising  from  a  secondary  action  of 
the  water  on  the  elements  of  mellon.  We 
have,  therefore — 

C3H2N40  =  C3N4  +  H20. 

You  see,  also,  from  the  foregoing,  that  per¬ 
fectly  pure  and  dry  mellon  could  not  give  a 
mellonuret  by  the  action  of  potassium ; 
for,  where  could  the  hydrogen,  which  the 
mellonuretof  potassiumcontains,  come  from? 

A  boiling  solution  of  potassa  attacks 
mellon,  disengaging  ammonia,  and  converts 
it  into  a  salt  from  which  the  acids  precipitate 
cyanurie  acid.  This  decomposition  also  re¬ 
sults  from  the  fixation  of  the  elements  of 
potassa  or  water  ;  for, 

C3N4  +  3H20  =  NH3  +  C3H3N303, 

C3N4  +  3(KH)0  =  NH3  +  C3K3N303. 

Let  us  pass  on  to  the  dry  distillation  of  sul- 
phohydrocyanate  of  ammonia.  This  salt 
gives  sulphuret  of  carbon,  sulphuretted 
hydrogen,  ammonia,  and  a  greyish  residue, 
to  which  Liebig  gives  the  name  of  melatn. 
This  body,  in  my  opinion,  is  only  a  mixture 
of  mellon,  and  the  alkaloid  called  melamine 
by  the  celebrated  chemist  of  Giessen ;  it 
possesses  all  the  characters  proper  to  such  a 
mixture.  As  melamine  contains  C3H®NC, 
we  have — 

4CHNS,  NH3=CS2  +  2H2S  +  2NH3  + 
C3H6Nf>. 

The  presence  of  mellon  in  "this  residue  is  ex¬ 
plained,  if  we  consider  that  mellamine  itself 
is  converted  at  a  high  heat  into  mellon  and 
ammonia — 

C3H6N6  =  2NII3  +  C3N4. 

Under  the  influence  of  the  concentrated 
alkalis  qr  acids,  mellamine  fixes  the  elements 
of  water,  eliminates  ammonia,  and  is  suc¬ 
cessively  converted  into  ammeline,  amme- 
lide  and  cyanurie  acid  : — 

C3H6N6  +  H20  =  NH3  +  C3Hr’N60  amme¬ 
line. 

C3H'5N6  -f  2H20  =  2NH3  +  C3H4N402  am¬ 
melide. 

C3H6N6  +  3H20  =  3NH3  +  C3H3N403  cya¬ 
nurie  acid. 

Ammeline  and  ammelide  themselves  are 
finally  converted  into  cyanurie  acid.  The 
formula  which  Liebig  attributes  to  ammelide 
cannot  be  retained.  By  the  action  of  heat, 
ammeline  and  ammelide  furnish  us  with 
mellon  ;  we  have,  indeed — 

C3HsN50  =  NH3  +  H20+C3N4 
C3H4N404  =  2  H2G  +  C3N4 

Nothing  is  more  simple  than  these  meta¬ 
morphoses  ;  the  fixation  or  elimination  of 
the  elements  of  water  is  necessary,  as  in 
most  organic  reactions. 


CHEMISTRY. 


155 


Bat  what  renders  Liebig’s  three  alkaloids 
still  more  interesting  is,  that  they  represent 
the  amides  corresponding  to  the  three 
ammoniacal  salts  of  cyanuric  acid.  The  lat¬ 
ter,  as  a  tribasic  acid,  should  combine  with 
ammonia,  giving  : — 

C3H3N303,  NH3  monobasic  salt, 
C3H3N303,  2NH3  bibasic  salt, 
C3H3N303,  3NH3  tribasic  salt, 
in  the  same  manner  as  oxalic  acid,  which 
is  bibasic,  gives  ammoniacal  oxalate  (called 
acid  salt)  and  binammoniacal  oxalate  (called 
neutral  salt).  Now,  it  is  known  that  these 
two  oxalates  are  converted  into  amides  elimi¬ 
nating  the  elements  of  water. 

C2H204,  NH3— H20  =  M.  Balard’s  oxa- 
mic  acid  ; 

C2H204,  2NH3 — 2H20  =  the  oxamide  of 
M.  Dumas. 

By  applying  these  equations  to  the  three 
cyanurets,  we  have  : — 

C3H3N303,  NH3 — H20  =  C3H4N402,  am- 
melide. 

C3H3N303,  2NH3 — 2H20  =  C3H5N50  am- 
meline. 

C3H3N303, 3NH — 33H30  =  C3I16N6  mella- 
mine. 

The  conversion  of  these  three  alkaloids 
into  ammonia  and  cyanuric  acid,  under  the 
influence  of  the  concentrated  acids  and  alka¬ 
lis,  proves,  as  it  seems  to  me,  the  correctness 
of  my  opinion.  To  adopt  it,  it  is  true,  the 
hypothesis  of  amidogen  for  explaining  the 
reactions,  must  be  renounced,  establishing 
equations  like  those  which  I  have  here  given. 
Moreover,  I  have  followed  this  course  in  my 
book,  and  everything  inclines  me  to  believe 
that  it  would  advantageously  replace  the  very 
vague  and  confused  system  which  is  based  on 
hypothetical  radicals. 


ON  ABSINTHIC  ACID.* 

BY  M.  ZWENGER. 

According  to  M.  Braconnot,  the  absinthium 
{Artemisia  absinthium  L .)  contains  a  pecu¬ 
liar,  uncrystallisable,  deliquescent  acid,  whose 
ammoniacal  salt  crystallises  in  tetrahedral 
prisms;  he  called  it  absinthic  acid. 

To  obtain  this  acid  in  the  state  of  purity, 
an  excess  of  a  solution  of  acetate  of  lead  is 
added  to  the  decoction  of  absinthium  (stems, 
leaves,  and  flowers);  a  voluminous,  dirty- 
yellow  precipitate  is  formed,  and  the  super¬ 
natant  liouor  contains,  in  solution,  a  salt  of 
lead  which  is  very  soluble  in  the  free  acid  ; 
the  liquor  is  then  neutralised  by  ammonia 
until  it  has  only  a  feebly  acid  reaction.  There 


is  poured  on  the  well-washed  combination  of 
lead,  three  or  four  times  its  bulk  of  water, 
and  it  is  decomposed  by  sulphuretted  hy¬ 
drogen  ;  it  is  tlxen  necessary  that  the  phial 
which  contains  the  salt  of  lead  be  always 
maintained  at  a  temperature  of  140°  to  15Q°F. 
in  order  that  its  decomposition  may  be  com¬ 
plete  and  easy.  The  liquor  separated  by 
filtration  from  the  sulphuret  of  lead  is  again 
precipitated  by  acetate  of  lead,  and  the  pre- 
cipitate  obtained  is  decomposed  in  the  same 
manner.  The  filtered  liquor  is  afterwards 
evaporated  to  a  syrupy  consistence,  and  the 
residue  is  treated  by  hot  ether  until  there  is 
no  longer  any  acid  reaction.  The  ether  is 
removed  by  distillation,  and  water  is  poured 
on  the  remaining  brown  mass ;  an  acid  resin 
is  thus  precipitated,  which  forms,  after  a 
short  time,  a  compact  deposit  on  the  sides  of 
the  vessel;  this  resin  is  the  bitter  principle  of 
absinthium.  The  aqueous  solution,  of  a  yel¬ 
low  color,  gives  crystals  by  concentration, 
which  it  is  very  difficult  to  purify  by  pressure 
between  sheets  of  blotting  paper  and  by  seve¬ 
ral  crystallisations.  As  the  acid  is  volatile, 
this  object  is  better  attained  by  submitting 
the  residue  to  dry  distillation;  by  the  addition 
of  water,  the  greater  part  of  the  empyreu- 
matic  oil,  which  distils  over  at  the  same  time, 
may  be  separated  ;  the  crystals  thus  obtained 
may  be  more  easily  purified.  Afterwards, 
when  the  author  had  better  ascertained  the 
nature  of  this  acid,  he  purified  it  by  nitric 
acid.  The  quantity  which  is  thus  obtained, 
is  very  small ;  20  kilogrammes  of  dry  absin¬ 
thium  gave  barely  1  gramme  of  pure  acid. 

Pure  absinthic  acid  has  a  sour  but  peculiar 
taste ;  it  is  soluble  in  water,  in  alcohol,  and 
in  ether,  and  crystallises  in  small  lamellae, 
mixed,  also,  with  prismatic  needles ;  it 
sublimes  without  residue ;  the  vapors  power¬ 
fully  provoke  coughing ;  chlorine  and  nitric 
acid  do  not  cause  it  to  undergo  any  alteration. 
The  solutions  of  the  salts  of  lead  and  silver 
form  a  white  precipitate  with  this  acid,  neu¬ 
tralised  by  ammonia ;  a  brown-red  precipi¬ 
tate  is  obtained  with  chloride  of  iron ;  the 
chlorides  of  barium  and  calcium  and  the 
salts  of  manganese  do  not  form  any  precipi¬ 
tate  in  it. 

I.  0T725  gr.  of  acid  dried  at  212°F.,  gave 
0*084  of  water  and  0*255  of  carbonic  acid. 

II.  0*3335  gr.  of  acid  gave  0*155  of  water 

and  0*4923  of  carbonic  acid ;  which  gives,  in 
100  parts : —  I.  II. 

Carbon .  40*650  40.591 

Hydrogen...,  5*409  5*151 

Oxygen .  53*041  54*258 

100*000  100*000 

These  numbers  correspond  with  the  fol¬ 
lowing  formula  *. — 


*  Annalen  der  Chemie  and  Pharmacie. 
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In  100  parts. 

4  atoms  Carbon  . .  303"416*  40"955 

G  ,,  Hydrogen  37’438  5'033 

4  „  Oxygen..  400-000  53-992 


740-854  100-000 

The  formula  of  the  salt  of  silver  is  : — 

In  100  parts. 


4  atom 

is  Carbon  ....  303"416 

14*587 

4  „ 

Hydrogen. .  24*959 

1-200 

3  „ 

Oxygen. .  . .  300*000 

14-423 

1  „ 

Oxide  ofl1461.610 
silver . .  | 

69-790 

2079-985 

100-000 

The 

formula  of  the  acid  is, 

therefore 

C4H403  +  Ag.  and  the  equivalent  calculated 
for  the  anhydrous  acid— 627*37. 

The  numbers  found,  as  well  as  the  reac¬ 
tions  of  this  acid,  present,  says  the  author, 
so  perfect  an  accordance  with  those  of  suc¬ 
cinic  acid,  that  not  the  slightest  doubt  con¬ 
cerning  their  identity  can  exist. 

Succinic  acid  is  combined  with  potassa  in 
the  absinthium.  If  the  extract  of  this  plant 
be  directly  treated  by  ether,  succinic  acid  is 
not  obtained  ;  but  if  it  be  submitted  to  dry 
distillation,  the  presence  of  succinic  acid 
among  the  products  of  the  distillation  is 
manifestly  recognised  :  it  appears,  therefore, 
r.hat  the  succinic  acid  exists  in  the  absinthium 
in  the  state  of  acid  succinate  of  potassa;  this 
salt  has,  indeed,  the  property  of  abandoning 
a  portion  of  its  acid  unaltered  by  dry  distil¬ 
lation. 


ACTION  OF  CHLORINE  ON  CHRO¬ 
MATE  OF  POTASSA. f 

BY  E.  FREMY. 

In  studying, -in.  a  general  manner,  the  action 
of  chlorine  on  the  salts,  I  observed  some  new 
facts  which  I  will  first  publish  separately,  and 
which  will  afterwards  be  contained  in  a  work 
on  the  salts,  with  which  I  have  long  been  oc¬ 
cupied. 

When  neutral  chromate  of  potassa  is  placed 
in  a  porcelaiu  tube  which  is  heated  to  red¬ 
ness,  and  when  a  current  of  dry  chlorine  is 
passed  over  the  salt,  the  chlorine  is  entirely 
absorbed,  and  the  chromate  is  immediately 
decomposed  into  chloride  of  potassium  and 
oxide  of  chromium. 

The  oxide  of  chromium  which  is  produced 
in  this  case,  is  always  crystallised  in  large 
brilliant  lamellae. 

The  temperature  at  which  the  reaction  is 
performed,  is  not  without  influence  on  the 


*  The  atomic  weight  of  carbon=75"85. 
Journal  de  Pharmacie,  February,  1844. 


properties  of  the  oxide  of  chromium.  When 
the  tube  has  been  heated  to  dull  redness, 
the  oxide  crystallises  in  large  green  lamellae. 

When  the  chlorine  is  passed  over,  when  the 
tube  is  at  a  bright  red,  the  cxide  of  chromium 
is  always  crystallised,  but  the  crystals  are  no 
longer  green  and  friable  as  in  the  former  case  ; 
they  are  brown,  very  hard,  and  resemble  those 
which  are  produced  when  bichromate  of  per- 
chloride  of  chromium  is  passed  into  a  red  por¬ 
celain  tube,  according  to  Wohler’s  ingenious 
process. 

It  is  probable  that  the  crystallisation  of  the 
oxide  of  chromium  in  the  circumstances  which  I 
have  just  made  known,  is  due  to  the  presence  of 
chloride  of  potassium.  This  crystallisation  of 
oxide  of  chromium  resembles  that  of  the  perox¬ 
ide  of  iron  which  is  produced  by  calcining  sul¬ 
phate  of  iron  with  common  salt.  The  pre¬ 
sence  of  a  fusible  salt  appears  to  be  favorable 
to  the  crystallisation  of  the  metallic  oxides. 
We  are  already  acquainted  with  a  great  num¬ 
ber  of  processes  for  preparing  crystallised 
oxide  of  chromium ;  I  think  that  that  which 
I  have  indicated  is  as  quick  as  the  others,  and 
that  it  gives  large  crystalline  lamellae. 

When  a  mixture  of  chromate  of  potassa  and 
charcoal  is  submitted  to  the  action  of  chlorine 
at  a  high  temperature,  an  hydrous  chloride 
which  is  volatilised  is  obtained  ;  there  remains 
in  the  porcelain  tubes  a  crystallised  rose- 
colored  salt  which  is  a  double  chloride  of 
chromium  and  potassium. 

This  salt  is  very  deliquescent ;  it  is  decom¬ 
posed  in  water  into  chloride  of  potassium  and 
protochloride  of  chromium. 

The  production  of  this  double  salt  is  very 
remarkable,  for  this  compound  is  probably 
formed  only  in  these  circumstances.  It  can¬ 
not  be  obtained  in  the  humid  wray,  because  it 
is  decomposed  by  water  ;  and  when  a  mixture 
of  chloride  of  chromium  and  chloride  of  pot¬ 
assium  is  heated,  the  chloride  of  chromium  is 
volatilised  before  combining. 


ANALYSIS  OF  A  POISON  EMPLOYED 
BY  THE  NATIVES  OF  THE  EN¬ 
VIRONS  OF  CARACAS,  SOUTH 
AMERICA* 

LETTER  FROM  M.  TREDRONI  TO  M.  DUMAS. 

Relying  on  the  extreme  kindness  with 
which  you  received  my  former  letter,  I  beg 
that  you  will  be  kind  enough  to  communi¬ 
cate  to  the  Academy  of  Sciences  the  follow¬ 
ing  note  concerning  a  vegetable  poison  used 


*  Comptes  Rend No.  4,  January  22, 
1844. 
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by  the  Indians  of  the  province  of  Caracas  to 
poison  their  weapons.  I  regret  only  ray 
inability  to  give  a  quantitative  analysis  of  it, 
but  I  had  so  little  of  the  matter  at  ray  dis¬ 
posal,  that  I  could  not  repeat  my  experi¬ 
ments. 

This  poison  was  contained  in  a  tooth. 
It  is  of  the  consistence  of  a  solid  extract, 
attracting  moisture  from  the  air,  soluble  in 
all  proportions  in  water,  with  a  greyish,  pul¬ 
verulent  residue. 

Aqueous  solution,  strongly  colored  of  a 
deep  brown. 

Alcoholic  solution,  of  the  color  of  light 
bistre. 

Ethereal  solution,  colorless. 

By  means  of  reagents  I  was  able  to  recognise 
the  presence  of  some  principles,  and  I  was 
able  to  isolate  others,  in  such  a  manner  as 
to  leave  no  doubt  of  their  existence,  with  the 
exception  of  one,  brucia,  which  I  mark  with 
a  note  of  interrogation. 

The  following  is  a  table  of  the  matter 
found  : — 

Fecula .  In  very  large  quantity. 

Ligneous  matter  A  small  portion. 

Strychnia .  Forming  one-sixth  of 

the  mass. 

Brucia  ?  . 

fIn  very  large  propor¬ 
tion,  for  a  very 
abundant  blue  pre¬ 
cipitate  was  obtained 
by  means  of  ferrocy- 

x  anide  of  potassium. 

iron .  <  r,  i,  ./  .  e 

j  Could  it  arise  from 

the  weapons  poi¬ 
soned  with  it  ?  or, 
rather,  was  not  the 
extract  evaporated 
in  an  iron  vessel  ? 

Sulphate  of  potassa. 

Chloride  of  potas¬ 
sium. 

Resin. 

Water. 

Lime. 

A  gramme  of  this  matter  burnt  on  a  sheet 
of  platinum,  burned  with  a  smoky  empyreu- 
matic  and  acrid  flame,  and  I  obtained  about 
two  centigrammes  of  ash,  in  which  I  de¬ 
tected  the  presence  of  lime. 

Being  desirous  of  ascertaining  the  energy 
of  this  poison,  the  following  is  what  I  ob¬ 
served  ; — 

FIRST  EXPERIMENT. 

Having  pricked  a  cat  on  the  internal 
part  of  the  right  thigh,  with  a  lancet 


steeped  in  the  aqueous  solution  of  this  poi¬ 
son,  the  animal  appeared,  at  the  end  of  a 
few  minutes,  to  have  an  uneasiness  which 
went  on  increasing.  Seven  minutes  after 
having  been  pricked,  a  violent  fit  of  tetanus 
supervened,  which  lasted  till  its  death,  five 
minutes  afterwards. 

SECOND  EXPERIMENT. 

Having  repeated  the  same  experiment 
with  a  lancet  steeped  in  the  alcoholic  solu¬ 
tion,  death  occurred,  with  the  same  symp¬ 
toms,  eleven  minutes  after  the  animal  had 
been  pricked. 

One  phenomena  which  I  have  remarked 
is,  that  when  an  animal  is  poisoned  with 
nux -vomica  or  strychnia,  the  attacks  of  teta¬ 
nus  are  intermittent,  whilst,  in  the  foregoing 
experiments,  the  tetanus  lasted  until  death, 
from  the  time  of  its  commencement. 

The  above  are  the  results  at  which  I  have 
arrived.  With  respect  to  the  plant  or 
plants  which  the  Indians  use  for  preparing 
this  matter  I  have  been  unable  to  procure 
any  data  concerning  them  ;  for,  as  you  know, 
these  people  are  very  secret  with  regard  to 
preparations  of  this  nature. 


INVESTIGATIONS  CONCERNING 
THE  CARBONATES  OF  COPPER  * 

BY  M.  P.  A.  FAYRE. 

The  carbonate  of  copper  dissolved  in  ses- 
quicarbonate  of  ammonia,  and  the  solution 
is  of  a  beautiful  blue  ;  this  fact  is  perfectly 
knowm;  but  what  is  the  combination  which 
is  produced  ?  It  is  indicated  only  hypothe¬ 
tically.  I  have  obtained  a  well-crystallised 
product,  whose  analysis,  and  various  modes 
of  alteration,  I  now  give. 

The  blue  solution,  thoroughly  concen¬ 
trated,  and  well  saturated  w  ith  carbonate  of 
ammonia,  is  diluted  with  twice  its  bulk  of 
alcohol ;  as  takes  place  in  the  ordinary  cir¬ 
cumstances  of  a  solution  of  sesquicarbonate, 
crystals  of  bicarbonate  are  not  deposited, 
and,  after  twelve  hours,  the  liquid  being 
decanted,  the  sides  of  the  vessel  are  covered 
with  large  and  beautiful  ci*ystals,  and  some¬ 
times  with  needles  not  less  than  5  centi¬ 
metres  in  length ;  these  crystals  have  a  very 
intense  blue  color,  analogous  to  that  of  the 
carbonate  of  Chessy ;  they  present  a  purple 
tint  by  transmitted  light. 


*  Annales  da  Chimie  at  da  Physique, 
Jan.  1844. 
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Analyses. 

Theory. 

Cu.  O. .  50*47*  50*33f  50'49t  0§  50-41 

II  >  “  “  “  3-97  3*81 

N  ’  ’  •  “  “  “  18-20  17-79 

Its  formula — 

CuIFNO,  CO2 

This  salt  is  a  carbonate  of  oxide  of  cupram- 
monium  ;  regarding  it  in  this  point  of  view, 
Cu0C02H2N,  the  ammonia  acting  the  part 
of  water,  it  would  correspond  to  a  carbonate 
of  copper,  which  is  not  known,  and  we 
should  thus  arrive  at  the  only  possible  expla¬ 
nation  of  the  ammoniacal  carbonate  of  zinc, 
whose  analysis  I  have  given,  and  whose  for¬ 
mula,  I  think,  can  only  be  as  follows  : — ZnO, 
CO2  ZnH3NO,  CO2.  This  salt  is  rapidly 
destroyed  by  water;  in  this  case,  the  water 
takes  up  carbonate  of  ammonia,  dissolves  a 
portion  of  carbonate  of  copper,  by  aid  of 
this  salt,  and  there  remains  carbonate  of  cop¬ 
per  2  CuO,  CO2,  2HO,  to  which  we  shall 
return  further  on.  Water  charged  with  car¬ 
bonate  of  ammonia  dissolves  it  without  resi¬ 
due  ;  it  is  therefore  impossible,  according  to 
what  we  have  just  said,  to  crystallise  it  in 
water  ;  it  is  completely  insoluble  in  alcohol 
and  in  ether,  and  does  not  undergo  any 
alteration  in  them.  Also,  in  order  to  avoid 
all  alteration  of  the  crystals,  after  having 
decanted  the  liquor  in  which  they  are  formed, 
and,  after  having  collected  them  at  the  bottom 
of  the  vessels,  they  must  be  washed  with  al¬ 
cohol  and  dried  rapidly  in  the  air.  Notwith¬ 
standing  this  rapid  alteration  of  the  crystals 
by  water,  they  are  fonned  in  abundance  in 
the  filter  through  which  the  blue  liquor  has 
been  strained,  and  on  which  there  remains 
carbonate  of  copper  and  carbonate  of  ammo¬ 
nia,  undissolved;  they  may  also  be  produced, 
but  in  small  crystalline  grains,  by  a  simple 
digestion  of  carbonate  of  copper,  and  ca:bo- 
nate  of  ammonia  in  alcohol  ;  finally,  it  may 

(1)  (2) 

CuO....  00-49  66-54 

HO....  14-87 

Formula . 


be  obtained,  but  in  the  pulverulent  state,  by 
mixing  the  cupreous  and  ammoniacal  salts, 
in  the  dry  state,  and  submitting  them  to  a 
temperature  of  212°F. ;  the  mixture  fuses, 
loses  its  water  and  the  excess  of  ammoniacal 
salt,  then  again  becomes  solid  with  a  beauti¬ 
ful  and  very  intense  blue  color. 

Heat  acts  on  this  salt  in  the  following 
manner  : — Heated  to  392°  F.,  in  a  current 
of  carbonic  acid,  carbonate  of  ammonia  is 
sublimed  ;  a  portion  of  oxide  of  copper  is 
reduced.  The  sublimed  carbonate  gave  the 
following  numbers  : — 

(*)  CO2  ..51-17 
H2  N. .  40-29 
HO  ..  8-64 

It  is  evident  that  this  carbonate  is  anhy¬ 
drous,  for  the  water  found  by  analysis  is  not 
only  not  sufficient  for  forming  the  hydrated 
carbonate  of  ammonia,  but  also  the  partial 
reduction  of  the  carbonate  of  copper  gives  it 
as  an  accident  of  the  operation,  for  0-371  of 
the  black  residue  obtained  by  heat,  gave  me 
0-058  of  metallic  copper.  I  ascertained  that 
it  was  not  an  amidide.  This  operation  proves, 
besides  the  anhydrous  state  of  the  salt  of 
co]) per,  how  easily  the  oxide  of  copper  may 
be  reduced  at  a  low  temperature  by  reducing 
bodies  in  the  nascent  state.  Submitted  ra¬ 
pidly  to  a  more  elevated  temperature,  this 
salt  is  decomposed  with  a  vivid  deflagration  ; 
and  if  the  operation  be  performed  in  a  cur¬ 
rent  of  carbonic  acid,  the  residue  of  the  ope¬ 
ration  is  metallic  copper  :  the  oxide  of  cop¬ 
per  was  completely  reduced.  This  property 
requires  peculiar  precautions  during  the 
analysis  for  estimating  either  the  oxide  of 
copper  or  the  other  elements  ;  this  salt  is 
slowly  altered  in  the  air. 

The  liquor  from  which  the  crystals  aban¬ 
doned  to  the  air  deposits  a  crystalline  crust 
of  a  bluish  green.  This  carbonate  possesses 
the  following  composition  : — 


{3)  (4)  (5)  Theory. 

66-20  66-07  66-56  66-66 

„  15-23  14-77  15-00 

. .  2  Cu  O,  CO2  2  HO. 


The  oxide  of  copper  arising  from  the  cal¬ 
cination  is  brilliant  and  in  crystalline  lamime. 
It  is,  therefore,  the  green  carbonate  analysed 
by  Berzelius,  plus  1  equivalent  of  water. 
Moreover,  by  precipitating  the  carbonate  of 
copper  without  heat,  as  that  chemist  has  ob¬ 
served,  this  salt  is  blue,  and  differs  from  the 
green  obtained  by  heat  only  in  the  greater 
quantity  of  water.  I  wished  to  ascertain  whe- 


365 

of  matter  gave 

0-688  Cu  O. 

400 

a 

1-208. 

014 

i  i 

0-512. 

008 

it 

0-361  HO. 

158  cubic  centimetres  N3,  temperature 
64w  F.,  pressure  Om  7584. 


ther  the  quantity  of  w^ater  in  excess  could  be 
well  defined  ;  for  that  purpose  I  precipi- 


(*)  01  gr.  611  of  matter,  gave  0-442  of 
wrater. 

172  cubic  centimetres  N  temperature 
60*8  F.,  pressure  0m  7610. 


(1)  Matter 

1 

gr- 

131  = 

0-752 

Cu 

o. 

77 

1 

77 

978  = 

0-294 

H 

o. 

(2) 

77 

1 

77 

082,= 

0720 

Cu 

o. 

(3) 

77 

2 

77 

098  = 

1-389 

Cu 

o. 

(4) 

77 

1 

77 

574  = 

1-040 

Cu 

0. 

77 

1 

77 

378  = 

0-210 

11 

o. 

(3) 

77 

1 

77 

896  = 

1-262 

Cu 

o. 

77 

1 

77 

537  = 

0-227 

H 
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tated,  without  heat,  some  carbonate  of  cop¬ 
per,  which  I  washed  without  heat  and  placed 
on  two  filters ;  the  one,  humid,  was  sub¬ 
mitted  to  a  sand-bath  heat,  and  rapidly 
passed  from  blue  to  pear-green,  becoming 
pulverulent.  Analysis  gave  the  numbers  of 
Berzelius.  The  other,  compressed,  was  dried 
in  the  air,  and  remained  blue  ;  afterwards 
dried  at  a  temperature  of  from  122°  to  140° 
F.,  the  analysis  gave  me  61*86,  63*18,  and 
62*39  per  cent,  of  oxide  of  copper  :  these 
numbers  approach  those  given  by  the  for¬ 
mula  2  Cu  O  CO2  3  HO.  Dried  at  230°  F., 
it  again  loses  water,  and  the  following  ana¬ 
lysis  gives  it  the  formula  2  Cu  O  CO2  2  HO. 

(1)  (2)  (3)  Theory. 

Cu  O  66*72  66*45  67*12  66*66 

H  O  15*08  14*89  14*92  15*00 

It  therefore  appears  well  demons  tated  that 
the  carbonate  of  copper  precipitated  without 
heat,  dried  in  the  air,  presents  a  very  stable 
constitution,  whilst  it  is  sufficient,  in  pre¬ 
sence  of  water  of  the  temperature  of  194°  F., 
to  make  it  lose  1  equivalent  of  water  ;  but, 
dried  and  submitted  to  230°  F.,  it  keeps  this 
equivalent,  and  loses  it,  as  we  shall  see  far¬ 
ther  on,  only  by  losing  carbonic  acid. 

If  we  dilute  with  a  great  quantity  of 
water  the  same  blue  liquor  which  deposited 
the  crystals  of  ammoniacal  carbonate  of  cop¬ 
per,  a  blue  salt  is  precipitated,  which  pre¬ 
sents  a  very  different  composition  ;  it  is  blue 
from  the  time  of  its  precipitation,  and  when 
it  is  simply  dried  in  the  air  from  122°  to 
140°  F.,  it  seems  to  contain  more  water  than 
when  it  is  dried  at  230°  F.  ;  indeed,  for  the 
four  different  products  I  obtained  : — First, 
70*35  Cu  O,  13*05  CO2;  second,  68*91  Cu 
O,  12*54  CO2;  third,  70*62  ;  fourth,  69*6. 
These  numbers  agree  very  well  with  the  for¬ 
mula  3  Cu  O  CO2  3  HO  ;  but  dried  at  230° 
F.,  it  acquires  the  green  tint  of  acetate  of 
copper,  and  its  composition  is  constant.  The 
following  numbers  lead  to  the  formula  3  Cu  O 
CO2  2  HO. 

(1)*  (2)*  (3)*  (4)*  Theory. 
CuO..  75*76  75*08  75*51  74*98  75*00 

HO.  .12*98  „  11*30  11*34  11*25 


(1)  Matter  1  gr.  802  =  1*202  Cu  O. 

„  1  „  412  =  0*213  H  O. 

(2)  ,,  2  ,,  101  =  1*396  Cu  O. 

„  1  „  857  =  0*277  H  O. 

(3)  „  1  „  771  =  1*188  Cu  O. 

1  „  251=0*187  H  O. 

(1) *  Matter  2  gr.  111  =  1*599  CuO. 

„  1  „  543  =  0*200  H  O. 

(2) *  „  1  „  752  =  1*315  Cu  O. 

(3) *  ,,  2  ,,  112  =  1*595  Cu  O. 

,,  3  „  213  =  0*363  H  O. 

(4) *  „  2  ,,  198  =  1*648  Cu  O. 

1  „  351=0*153  H  O. 


This  salt  has  therefore  the  same  formula, 
as  that  of  the  carbonate  of  Chessy  :  — 

3  Cu  O  2  CO2  HO 
3  Cu  O  2  HO  CO2 

The  water  replacing  the  carbonic  acid,  and 
vice  versd. 


ACTION  OF  HEAT  ON  THE  HYDRATES  AND 
CARBONATES  OF  COPPER. 


I  have  analysed  all  the  products  which  I 
submitted  to  the  action  of  heat ;  they  are  the 
following  : — - 


Decomposed  at. 

CuO  HO . J  Hydrate  of 

l  copper. .  . .  302°F. 
Pear-green 
carbonate.. 356QF. 
malachite.  .  518°F. 

2  Cu  O  CO2  2HO, . 366QF. 

f  230°F.  loses 

. 1  HO 

Blue  ash. . .  410°F. 
Chessy ....  518°F.  loses 

O 

3 Cu 02  HOC 02 . 338QF. 

f  2308F.loses 


2  Cu  O  C  02  H  O  <! 

2  CuO  C022H0 

2  Cu  O  CO2  2HO 

3  CuO  2  CO2  HO 


3  Cu  03  HO  CO2 


t 


HO 


According  to  this  table,  it  is  evident  that  the 
presence  of  water  lowers  the  point  of  de¬ 
composition  of  the  salts ;  but  the  departure  of 
water  is  always  accompanied  with  that  of 
carbonic  acid ;  for  each  of  these  products, 
analysed  in  different  phases  of  their  decom¬ 
position,  has  always  shown  the  constancy  of 
this  simultaneous  departure.  Water  and 
carbonic  acid  differ,  therefore,  very  little  in 
their  power  of  affinity  in  presence  of  oxide 
of  copper  :  it  is  evident,  moreover,  that  the 
artificial  carbonates  present  less  stability.  If, 
now,  we  seek  to  account  for  this  multiplicity 
of  the  carbonates  of  copper,  it  will  be  easily 
explained  when  we  take  into  consideration 
the  very  feeble  affinities  of  their  constituent 
elements.  The  oxide  of  copper  on  one  hand, 
and  on  the  other  especially,  the  carbonic  acid 
and  water,  which,  from  their  almost  equal 
affinity,  require  only  very  feeble  variable 
circumstances  to  partake  differently  the  base 
which  is  delivered  to  this  affinity  :  if,  again, 
we  regard  the  ammoniacal  carbonate,  we  shall 
find  many  more  of  them,  and  this  seems  to 
be  easily  explained ;  for  the  latter,  the  condi¬ 
tions  are  more  favorable ;  for,  besides  the 
solvents  at  a  favorable  temperature,  and  of 
a  different  nature,  in  which  they  may  be  pro¬ 
duced,  conditions  attainable  for  the  carbo¬ 
nates  of  copper,  their  solubility  and  the 
volabilitv  of  all  their  elements  present  new 
facilities  for  the  production  of  more  nume¬ 
rous  compounds;  it  is  based  on  this  resem¬ 
blance  that  I  consider  these  investigations  as 
possessing  some  interest. 


CHEMICAL  MANUFACTURES  AND 


ICO 

A  FEW  WORDS  ON  PFXTIC  ACID.* 

BY  FROMBRRG. 

Fromberg  has  adopted,  from  analytical  in¬ 
vestigations,  the  following  formula  for  the 
composition  ot  pectic  acid  : — 

Calculated. 


C12 .  45*48 

H16 .  4*95 

O10 . 49*57 


He  thinks  that  the  cpiantities  of  carbon 
found  by  MM.  Fremy  and  Regnault  are  too 
small ;  and  that  the  formula  C24  H34  O22,  de¬ 
duced  from  their  analysis,  is  not  correct. 

His  investigations  have,  however,  in  gene¬ 


ral,  confirmed  the  observations  of  M.  Fremy 
relative  to  the  alterations  which  pectic  acid 
undergoes  by  boiling  with  water,  and  by  the 
action  of  acids  and  alkalies,  lie  has  found, 
more  than  once,  after  prolonged  boiling  with 
a  feebly  alkaline  liquor,  that  no  precipitate 
was  formed  by  the  addition  of  an  acid  :  rae- 
tapectic  acid,  which  is  soluble  in  the  acids, 
was  produced. 

Fromberg  announces  that  he  is  engaged 
with  investigations  concerning  this  modifica¬ 
tion  of  pectic  acid,  which  Fremy  has  called 
matapectic  acid,  as  well  as  concerning  the 
other  alterations  which  pectic  acid  undergoes 
in  different  circumstances  :  he  proposes  to 
publish  them  at  a  future  period. 


II.  CHEMICAL  MANUFACTURES  AND  AGRICULTURAL 

CHEMISTRY. 


THE  OPERATION  OF  EXCISE  RE¬ 
STRICTIONS  UPON  THE  PRO¬ 
GRESS  OF  CHEMICAL  SCIENCE 
AS  APPLIED  TO  THE  ARTS  AND 
MANUFACTURES  OF  THIS  COUN¬ 
TRY. 

LETTER  III. 

To  the  Editors  of  the  Chemist. 

Gentlemen, — 

Before  I  proceed  with  my  subject,  allow 
me  to  apologise  for  not  having  been  able, 
owing  to  an  unusual  pressure  of  business, 
to  prepare  this  paper  for  last  month’s  pub¬ 
lication. 

To  prove  the  proposition  with  which  I 
commenced  these  papers — that  the  progress 
of  chemical  discovery  is  retarded  in  those 
branches  of  manufactures  which  are  subject 
to  the  withering  influence  of  the  Excise  laws,. 
I  will  direct  the  attention  of  your  readers  to 
the  state  of  those  staple  branches  of  industry 
still  subject  to  the  Excise — to  the  progress 
of  those  which  have  been  recently  released 
from  Excise  interference,  and  then  to  the 
wonderful  degree  of  perfection  of  every  pro¬ 
cess,  whether  mechanical  or  chemical,  con¬ 
nected  with  other  manufactures  which  have 
never  been  conducted  under  legal  rules,  or 
in  prosecuting  which  the  intelligence  of  the 
manufacturer  has  not  been  paralysed  by 
competition  with  fraud  and  dishonesty. 

We  should  be  charged  with  exaggeration 
in  our  statements,  had  we  not,  very  fortu¬ 


*Annolen  der  Chemie  und  Pharnu/cie, 
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nately,  authentic  public  documents  to  refer 
to,  and  from  them  alone  we  shall  collect 
sufficient  information  for  our  present  pur¬ 
pose. 

The  following  observation  occurs  in  the 
17th  Report  of  the  Commissioners  of  Excise 
Inquiry,  which  of  itself  is  almost  sufficient 
to  prove  our  case.  “The  observations  we 
have  made  in  our  report  on  Glass,  with  re¬ 
spect  to  the  mischievous  effects  produced  by 
the  interference  of  the  Excise,  with  the  pro¬ 
cess  of  that  manufacture,  apply  with  equal 
force  to  the  regulations  affecting  the  manu¬ 
facture  of  soap. 

“  It  will  be  seen  on  a  perusal  of  the  evidence 
that  these  branches  of  national  industry 
which  ought  to  have  been  advanced  by  the 
numerous  important  improvements  intro¬ 
duced  by  modern  discoveries  in  Chemistry, 
are  strictly  confined  by  the  existing  laws,  to 
one  process,  to  one  period  of  time,  and  to 
one  proportion  of  produce  from  materials 
however  dissimilar  and  however  uncertain  in 
the  amount  which  they  yield.” 

Soap. — Evidence  of  Mr.  Fareham — “The 
manufacture  is  more  advanced  in  France,  in 
Spain,  and  even  in  Corfu,  than  in  England, 
in  consequence  of  its  being  free  from  Excise 
restrictions.” 

Again,  Mr.  Tennant,  of  Glasgow,  says,  in 
reply  to  the  inquiry — “  Do  you  find  the  Ex¬ 
cise  regulations  in  your  way  in  introducing 
improvements?”  A  very  great  obstruction  as 
they  admit  of  no  experiments  on  a  large 
scale.  The  very  existence  of  inspection, 
calculated  to  carry  away  our  improvements, 
necessarily  tends  to  check  all  improvements.” 
“  Are  you  of  opinion  considerable  improve¬ 
ments  might  be  made  ?  1  am  quite  confident 

the  manufacture  of  soap  is  subject  to  great 
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improvement.  It  is  altogether  a  chemical 
process.” 

To  prove  the  injurious  effect  of  these  re¬ 
strictions,  by  the  improvement  and  econo¬ 
my  introduced  into  the  operation  of  calico 
printing  immediately  after  the  repeal  of  the 
duty,  we  will  quote  the  evidence  of  one  of 
the  Manchester  deputation,  who  says  in  re¬ 
ply  to  the  inquiry  of  the  Commissioners,  as 
to  the  result  of  that  repeal  on  consumption, 
that  as  an  instance  of  the  beneficial  effect  to 
the  manufacturer  and  the  public,  a  friend  of 
mine  has  printed  double  the  quantity  of 
goods  that  he  did  previously  to  the  repeal  of 
the  duty,  without  additional  labor,  or  en¬ 
largement  of  his  works,  and  this  may  be  said 
to  be  generally  the  ease. 

These  extracts  might  be  continued  to  al¬ 
most  any  extent,  but  we  have  quoted  suffi¬ 
cient  for  our  present  purpose,  especially  as  it 
is  the  evidence  of  manufacturers  who  have 
distinguished  themselves  by  the  introduction 
of  great  improvements  in  other  chemical  ma¬ 
nufactures  in  which  they  are  engaged. 

The  manufactures  referred  to  in  these  ex¬ 
tracts,  remain  to  the  present  day  in  the  state 
they  were  when  the  Commission,  from 
whose  reports  we  have  made  our  extracts,  was 
sitting. 

The  amount  of  some  of  the  duties  has 
been  reduced,  but  the  regulations,  from  the 
extensive  frauds  which  that  Commission  ex¬ 
posed,  have  been  rendered  more  efficient  for 
the  collection  of  the  revenue,  and,  therefore, 
more  severe  and  harassing  to  the  honest 
manufacturer. 

The  evidence  clearly  proves  the  proposition 
we  started  with :  the  difficulties  thrown  in  the 
way  of  experiments  by  the  Excise,  and  the  cer¬ 
tainty  that  if  they  were  made,  the  results 
would  be  communicated  to  rival  manufac¬ 
turers,  thus  depriving  the  experimental  che¬ 
mist,  even  when  successful,  of  the  reward 
due  to  him  for  the  time  he  has  devoted  to 
his  profession,  and  for  the  labor  imposed 
upon  him  in  the  practical  application  of  the 
results  of  his  study. 

Compare,  then,  the  present  state  of  the 
manufactures  of  glass,  paper,  and  soap, 
with  those  of  candles,  printed  calicoes, 
stained  paper,  &c.,  &c.,  from  each  of  which 
the  Excise  Law  has  been  repealed. 

In  1834,  the  year  in  which  the  candle  duty 
was  repealed,  no  variety  of  tallow  candles 
was  known  except  the  ordinary  dipped  can¬ 
dles  and  the  common  mould  ;  and  for  those 
whose  wealth  enabled  them  to  discard  such 
unpleasant  means  of  illumination,  wax  and 
sperm  candles  were  the  alternatives,  at  a  price 
from  four  tosix  times thatof  the  tallow  candle. 

In  the  ten  years  which  have  just  passed, 
three  or  four  times  as  many  patents  have 
been  taken  out  for  improved  modes  of  making 
N,  S,,  Vol,  II. 


candles.  Machinery,  heretofore  unknown 
in  candle  making,  lias  been  introduced,  and 
that  manufacture,  which  was  then  carried  on 
mostly  in  cellars,  is  now  conducted  with  all 
the  economy  and  skill  invariably  resulting 
from  the  application  of  capital  employed  in 
large  manufactories ;  and  in  the  progress  of 
these  improvements,  whether  mechanical  or 
chemical,  large  sums  have  b'een  paid  to  in¬ 
ventors  by  the  manufacturers  who  have 
adopted  them.  Let  us  mark  the  progress  of 
these  improvements. 

First,  then,  as  to  common,  or  dipped  can¬ 
dles.  The  first  improvement  was  the  inven¬ 
tion  of  a  machine  to  cut  the  wicks.  This 
machine,  however,  was  in  advance  of  the 
trade,  for  few  makers,  during  the  existence  of 
the  duty,  made  enough  to  make  it  profitable 
to  employ  a  machine.  Now,  this  machine, 
a  little  improved,  is  in  general  use,  and  en¬ 
ables  one  man  easily  to  perform  the  labor  of 
eight  or  ten  working  by  hand. 

The  next  step  was  to  lessen  the  expense  of 
making  the  candles  ;  and  for  this  purpose  a 
machine  was  invented,  and  is  now  employed 
in  all  large  works,  by  which,  when  the  cot¬ 
tons  are  cut,  one  man  can  do  the  ordinary 
work  of  four ;  and  upon  this  there  are  seve¬ 
ral  patented  improvements,  by  which  the  poor 
are  supplied  with  candles  at  a  very  reduced 
price  and  of  better  quality. 

Then  followed  Morgan’s  ingenious  ma¬ 
chine  for  making  mould  candles,  whereby 
the  labor  and  waste  in  making  this  descrip¬ 
tion  of  candle,  has  been  very  materially 
lessened,  and  a  better  candle  produced. 

This  machine  offered  great  facilities  for 
improvement  in  the  wick  of  tallow  candles, 
and  in  a  short  time  several  patents  were 
taken  out  for  wicks  to  burn  without  snuf  ¬ 
fing,  one  of  which,  Kempton’s,  bids  fair  to 
make  such  candles  as  perfect  as  the  materials 
will  admit  of. 

In  candles  of  a  better  description  the  im¬ 
provements  have  been  as  rapid  and  of  more 
importance. 

We  are  indebted  to  the  French  chemists, 
Gay  Lusac,  Thenard,  and  Chevreul,  for  the 
experiments,  upon  which  all  subsequent 
discoveries  and  improvements  have  been 
based.  Many  years  before  the  repeal 
of  the  duty  on  candles,  they  accomplished 
the  separation  of  the  fatty  acids.  Then- 
knowledge  was  disseminated  in  England, 
but  not  practically  applied  till  eight  or 
nine  years  since,  some  little  time  after 
the  trade  was  free.  Then  one  step  led  to 
another  with  great  rapidity,  and  wax  and 
spermaceti  candles  are  now  almost  driven 
out  of  the  market ;  and  a  beautiful  candle  to 
burn  without  snuffing,  varying  in  price  from 
Is.  to  Is.  2d.  per  lb.,  has  been  brought 
into  general  use. 
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The  progress  of  these  improvements  have 
been  so  rapid,  and  the  public,  in  quality  and 
price,  have  been  so  decidedly  benefited  by 
them,  that  it  will  perhaps  be  difficult  to  il¬ 
lustrate  my  subject  more  forcibly.  There  are 
points,  however,  connected  with  calico  print¬ 
ing  to  which  I  will  refer  in  my  next  paper, 
having  now,  I  fear,  trespassed  too  much  on 
your  valuable  columns. 

I  am,  Gentlemen, 

Your  obedient  servant, 

H. 


ON  THE  VARIOUS  METHODS  OF 
ACIDIMETRY. 

BV  CHART.ES  watt,  jun. 
Numerous  methods  have  from  time  to 
time  been  proposed  and  practised  for  deter¬ 
mining  the  commercial  value  of  acids,  i.  e. 
the  per  centage  amount  of  real  acid  which 
they  contain  ;  but  the  one  which  has  been 
most  extensively  used,  and  which  I  shall 
first  notice,  is  that  of  ascertaining  it  by  their 
specific  gravity,  which  has  simplicity  for 
its  greatest  recommendation.  But  it  hap¬ 
pens,  unfortunately,  that  we  may  be  as  easily 
deceived,  if  we  rely  upon  the  guide  of  speci¬ 
fic  gravity  for  a  knowledge  of  the  amount  of 
real  acid  contained  by  those  acids  met  with 
in  commerce,  by  the  parties  who  deal  in 
them,  adding  to  them  small  portions  of 
saline  matters,  and  thus  increasing  their 
specific  gravity. 

In  cases  where  we  have  pure  concentrated 
acids,  such  as  the  sulphuric,  hydrochloric  or 
nitric,  we  may  learn  their  per  centage  of  real 
acid,  by  determining  with  proper  caution  their 
specific  gravity,  without  very  considerable 
inaccuracy,  and  very  useful  tables  have  been 
constructed  by  several  industrious  chemists 
to  save  the  trouble  of  calculation  ;  but  v.  hen 
we  desire  to  knowT  the  amount  of  real  acid 
contained  by  dilute  acids,  especially  when 
they  are  contaminated  by  soluble  impurities, 
the  determination  by  specific  gravity  is  en¬ 
tirely  inadmissible.  Whenever  it  is  possible 
to  adopt  any  other  means  of  determining  the 
commercial  value  of  an  acid,  even  should  it 
be  uncontaminatcd  with  fixed  impurities, 
which  is  rarely  the  case,  and  concentrated, 
than  that  of  specific  gravity,  I  would  recom¬ 
mend  the  latter  not  to  be  used,  as  there  are 
so  many  little  circumstances  which  affect  the 
accuracy  of  the  result,  such  as  the  inaccu¬ 
racy  of  the  instruments  sold  for  the  purpose, 
and  the  effects  of  variations  of  tempera¬ 
ture,  &e.  &c.  Most  of  the  chemical  me¬ 
thods  which  have  been  employed  for  deter¬ 
mining  the  commercial  value  of  acids,  are 
similar  to  those  which  have  been  employed 
for  testing  alkalis,  and  are  for  the  most  part 
liable  to  the  objections  which  1  pointed  out 


whilst  treating  of  that  subject.  That  method 
in  which  an  alkaline  test  liquor  is  employed 
by  measure  to  neutralize  a  given  bulk  of  the 
acid  is  liable  to  the  objections  which  attach 
to  measuring  in  a  two-fold  degree  :  thus 
there  are  the  inaccuracies  attendant  on  the 
measure  of  the  alkaline  test  liquor,  and  those 
attending  the  measuring  of  the  acid,  whose 
strength  we  wish  to  determine. 

I  have  heard  it  observed,  by  parties  who 
sometimes  make  these  examinations  for  the 
markets,  that  it  is  “  understood”  that  a  cer¬ 
tain  method  or  instrument  is  referred  to  by 
the  buyer  and  seller,  and  that  this  is  fair,  how¬ 
ever  inaccurate,  because  they  are  aware 
of  what  instrument  is  used.  But  the  che¬ 
mist  has  nothing  whatever  to  do  with  any 
such  understandings ;  his  proper  province  is 
to  make  the  examination  with  the  greatest 
possible  accuracy,  employing  as  the  basis  of 
his  calculations  those  equivalents  which  are 
adopted  among  scientific  chemists,  and 
bringing  to  hear  upon  the  subject  those  im¬ 
provements  and  corrections,  which  the  latter 
have  made  from  time  to  time. 

It  has  also  been  the  custom  with  some  to 
determine  the  commercial  value  of  dilute 
acids,  such  as  the  acetic,  by  ascertaining 
how  much  pure  carbonate  of  lime  such  acids 
will  .dissolve ;  but  this  method  has  many 
objections,  one  of  the  chief  of  which  is,  the 
slowness  with  which  the  complete  saturation 
of  the  acid  is  effected,  unless  heat  he  applied, 
which  at  the  same  time  tends,  when  the  acid 
is  a  volatile  one,  to  render  the  results  un¬ 
worthy  of  confidence ;  and  unless  heat  he 
applied,  the  liberated  carbonic  acid  dissolves 
a  portion  of  the  carbonate  of  lime  unacted 
upon  by  the  acid  under  examination,  and 
thu3  renders  it  difficult,  if  not  impossible,  to 
obtain  correct  results  by  such  means. 

A  method  somewhat  modified,  hut  not 
entirely  new,  has  lately  been  proposed  by 
Drs.  Will  and  Fresenius,  of  Giessen,  iti  a 
work  quoted  from  in  my  article  on  alkaline 
here,  I  now  extract  from  the  same  work  a 
description  of  this  system  of  ascertaining 
the  commercial  value  of  acids,  to  render  it 
more  thoroughly  understood  by  the  readers 
of  this  Journal : — 

“  The  method  which  we  suggest  for  the  ex¬ 
amination  of  acids,  as  to  their  per  centage 
amount  of  anhydrous  acid,  is  based  upon  a 
principle  completely  different  from  that  which 
forms  the  foundation  of  the  methods  hitherto 
pursued.  It  rests  upon  the  determination  of 
the  amount  of  carbonic  acid  expelled  by  a 
weighed  quantity  of  the  acid  under  exami¬ 
nation  ;  it  may  he  employed  for  the  determi¬ 
nation  of  all  acids  which  decompose  carbonate 
of  soda  completely,  no  matter  whether  they 
contain  salts  or  organic  substances  in  solu¬ 
tion  ;  its  execution  is,  if  possible,  even  more 
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simple  than  that  of  our  alkalimetrical  me- 
tiioil;  its  correctness  we  intend  to  prove  by 
figures.  It  has,  however,  one  defect  in  com¬ 
mon  with  other  acidimetrical  methods,  viz., 
free  sulphuric  acid,  if  contained  in  vinegar, 
is  mistaken  for  acetic  acid  ;  hydrochloric 
acid,  when  contained  in  nitric  acid,  for  nitric 
acid.*  The  usual  qualitative  tests  as  to  the 
purity  of  the  acids,  must,  therefore,  as  a 
matter  of  course,  precede  the  application  of 
our  method. 

“  The  operation  for  determining  the  amount 
of  carbonic  acid  expelled,  is  conducted  in  the 
alkalimetrical  apparatus  described  at  Section 
3.  A  flask,  of  a  capacity  of  at  least  three 
ounces,  should  be  selected  for  A.f ;  its 
aperture,  though  as  wide  as  possible,  yet 
must  be  perfectly  round. 


“  Besides  the  apparatus,  a  little 
glass  tube  is  required,  and,  more¬ 
over,  some  carbonate  of  soda. 

“The little  tube  {vide  Sketch)  is 
made  best  by  filing  off  the  poste¬ 
rior  end  of  a  narrow  test  cylinder  ; 
it  must  hold  from  four  to  five 
grammes  of  bicarbonate  of  soda  ; 
and  its  width  and  length  must  be 
such  as  to  admit  its  passing  easily 
through  the  neck  of  A.,  and  assum- 
ing  a  horizontal  position  on  the 
bottom  of  A. 

“  It  is  not  necessary  that  the  bicarbonate  of 
soda  should  be  absolutely  pure,  i.  e.,  perfectly 
free  from  any  admixture  of  sulphate  of  soda 
and  chloride  of  sodium  ;  and  its  being  dry  or 
moist,  is  also  a  matter  of  indifference.  One 
condition,  however,  is  indispensable  for  a 
successful  and  correct  examination ;  viz.,  it 


must  contain  no  neutral  carbonate  nor  ses- 
quicarbonate  of  soda.  It  must,  therefore, 
be  carefully  tested  for  the  presence  of  those 
two  substances. 


*  “Contamination  of  vinegar  with  other 
acids  and  espepi  ally  with  sulphuric  acid,  occurs 
less  frequently  now  than  was  formerly  the  case. 
Most  sorts  of  vinegar  considered  pure  con¬ 
tain  traces  of  sulphates  in  admixture,  but 
never  free  sulphuric  acid.  This  latter  sub¬ 
stance  may  easily  be  detected  by  mixing  from 
one  to  two  ounces  of  the  suspected  vinegar 
with  a  few  pieces  of  white  sugar,  and  gradu¬ 
ally  evaporating  in  a  porcelain  plate,  taking 
always  care  to  prevent  the  fluid  from  boiling. 
If  the  vinegar  contains  the  slightest  trace  of 
free  sulphuric  acid  in  admixture,  the  residue 
will  assume  a  jet  black  color  as  soon  as  it 
begins  to  dry.  With  pure  vinegar  this  is 
not  the  case.” 

f  See  the  Sketch  given  in  The  Chemist, 
for  February,  1844. 


“  For  pharmaceutical  purposes,  the  bicar¬ 
bonate  of  soda  is  tested  by  adding  to  its  solu¬ 
tion,  solution  of  perchloride  of  mercury  :  it 
is  declared  pure  if  it  becomes  merely  turbid 
and  milky  at  first.  This  method  of  testing 
is  by  no  means  very  accurate,  as  may  easily 
be  proved  by  adding  some  neutral  carbon¬ 
ate  of  soda  to  the  bicarbonate  under  exami¬ 
nation,  and  then  testing  with  perchloride  of 
mercury.  The  solution  will  always,  at  first, 
only  become  turbid  and  milky,  if  the  neu¬ 
tral  carbonate  of  soda  has  not  been  added  to 
some  extent.  This  reaction,  therefore,  can¬ 
not  be  relied  upon.  The  safest  way  is  to 
purify  the  bicarbonate  of  soda  of  com¬ 
merce.*  For  this  purpose,  half  a  pound  to 
one  pound  of  it  is  reduced  to  an  uniform 
powder,  and  a  portion  of  it  first  tested 
with  perchloride  of  mercury ;  if  the  result 
be  satisfactory,  the  powder  is  put  into  a 
glass  jar  and  covered  with  the  same  amount 
of  cold  rain-water ;  it  is  then  allowed  to  stand 
for  twenty-four  hours,  with  frequent  stirring; 
the  salt  is  then  placed  upon  a  funnel,  the 
tube  of  which  is  stopped  with  loose  cotton, 
so  as  to  allow  the  ley  to  drop  off ;  the  salt  is 
then  washed  several  times  with  small  quan¬ 
tities  of  cold  rain-water.  The  bicarbonate 
of  soda,  after  its  operation,  generally  is  pure, 
and  adapted  for  acidimetrical  purposes.  It 
is  dried  between  some  sheets  of  blotting- 
paper,  without  the  aid  of  heat,  and  kept  for 
use  in  a  well-closed  glass  jar. 

“It  is,  however,  advisable  to  test  its  purity 
previous  to  using  it  ;  for  this  purpose,  a  por¬ 
tion  (about  four  grammes)  is  directly  treated 
as  directed  at  Section  7  {Alkalimetry),  to  de¬ 
termine  its  amount  of  carbonic  acid  ;  another 
portion  of  four  grammes  is  put  into  a  porce¬ 
lain  or  platina  basin  or  crucible,  and  gradu¬ 
ally  heated  to  redness  over  a  spirit-lamp  ;  the 
basin  (or  crucible)  is  then  weighed  whilst  still 
containing  the  residuary  salt ;  this  is  re¬ 
moved,  and  the  empty  basin  weighed  again  : 
this  is  the  best  manner  of  accurately  deter¬ 
mining  the  weight  of  the  residue.  If  the 
amount  of  the  residue  bears  to  that  of  the  car¬ 
bonic  acid  found  in  the  first  portion,  the 
exact,  or,  at  least,  approximate,  proportion  of 
666*550,  the  bicarbonate  of  soda  may  be  con¬ 
sidered  well  adapted  for  the  intended  purpose. 
When  testing  bicarbonate  of  potash  in  the 
same  manner,  the  relative  proportion  of  the 
residue  to  the  carbonic  acid  expelled  must 
be  like  865*550. 

“  The  operation  is  conducted  as  follows : — 


*  Bicarbonate  of  potash  may  be  substi¬ 
tuted  for  bicarbonate  of  soda  ;  the  latter  is, 
however,  cheaper ;  and,  moreover,  evolves 
a  larger  amount  of  carbonic  acid. 
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A  determinate  amount  of  the  acid  under 
examination  is  accurately  weighted  into  A., 
p.  10  (for  the  best  method  of  weighing, 
we  refer  to  Section  7,  and  for  the  quantities 
of  the  various  acids  best  adapted  for  the 
purpose  of  examination,  to  Section  29).  If 
we  have  concentrated  acids  to  operate  upon, 
from  four  to  eight  times  their  amount  of 
water  is  added,  according  to  their  degree  of 
concentration.  The  little  glass  tube  is  then 
tilled  nearly  to  the  brim  with  bicarbonate  of 
soda ;  a  silk  thread  is  tied  round  the  tube, 
near  its  aperture,  and  the  tube  then  lowered 
down  into  A,  so  as  to  remain  perpendicularly 
suspended,  upon  A  being  closed  (the  silk 
thread  becoming  fixed  between  the  cork  and 
the  glass).  The  rest  of  the  apparatus  is 
prepared  exactly  as  Section  3  directs.  This 
apparatus  is  then  accurately  weighed  (Sec¬ 
tion  13)  ;  previous  to  this,  the  fluid  in  A 
must  be  allowed  to  cool  completely,  should 
it  have  become  hot  by  mixing  of  a  concen¬ 
trated  acid  with  the  water ;  the  cork  of  A  is 
then  slightly  loosened,  so  as  to  allow  the 
little  tube,  together  with  its  silk  thread,  to 
fall  into  the  acid,  and  immediately  fixed 
again.  The  evolution  of  the  carbonic  acid 
begins  instantaneously,  and  continues  in  a 
uniform  and  uninterrupted  manner  till  the 
acid  is  completely  neutralized.  No  aid  is 
necessary ;  the  operation  may,  however,  be 
accelerated  by  repeatedly  shaking  the  appa¬ 
ratus.  When  the  operation  is  completed, 
i.  e.  when  no  more  bubbles  of  gas  appear 
upon  agitating  the  apparatus  (even  very 
dilute  vinegar  does  not  require  more  than  an 
hour’s  time),  the  flask  A  is  placed  up  to  its 
neck  in  a  glass  or  a  small  jar,  containing 
hyt  water,  and  left  there  until  the  renewed 
evolution  of  gas  has  completely  ceased  : 
this  is  also  promoted  by  agitating  the  appa¬ 
ratus.  The  little  wax  stopper  is  then  tJcen 
off  from  the  tube  a  (if  this  were  neglected, 
the  sulphuric  acid  would  recede,  upon  the 
apparatus  being  removed  from  the  hot  wa¬ 
ter),  and  the  apparatus  taken  out  of  the  hot 
water,  wiped  dry,  and  suction  applied  to  D., 
until  the  sucked  air  has  no  longer  any  taste 
of  carbonic  acid. 

“  The  apparatus,  after  having  been  allowed 
completely  to  cool,  and  having  been  carefully 
wiped  dry  again,  is  replaced  on  the  balance, 
the  other  scale  still  containing  the  original 
weights,  and  weights  are  substituted  for  the 
loss  of  carbonic  acid.  The  amount  of  an¬ 
hydrous  acid  contained  in  the  hydrated  acid 
under  examination  is  determined  from  the 
amount  of  carbonic  acid  escaped  as  fol¬ 
lows  : — 

“  Two  measures  of  carbonic  acid  bear  the 
same  proportion  to  one  measure  of  the  an¬ 
hydrous  acid  in  question,  as  the  amount  of 
carbonic  acid  expelled  does  to  the  amount 


sought  of  anhydrous  acid.  Thus,  let  us 
suppose,  for  instance,  we  had  examined  di¬ 
lute  sulphuric  acid  and  obtained  1  -5  grammes 
of  carbonic  acid,  the  arrangement  would 
be:—  550(2X275):  501=1-5  :  x 

x — 1  *3G. 

“  The  amount  of  sulphuric  acid  operated 
upon,  consequently,  would  contain  1-3G 
grammes  of  anhydrous  acid.  Let  us  sup¬ 
pose  the  weight  of  this  amount  to  have  been 
15  grammes,  the  sulphuric  acid  under  ex¬ 
amination  would  contain  a  per  centage  amount 
of  9'0G  ;  for — 

15:  1-30  =  100  :  x 
#  =  9*00 . 

u  To  render,  however,  calculation  altogether 
unnecessary,  we  shall  subjoin  (at  Section  29) 
the  quantities  which  must  be  taken  of  the 
various  acids,  in  order  to  determine  imme¬ 
diately,  from  the  amount  of  the  carbonic 
acid,  the  per  centage  amount  of  anhydrous 
acid  contained  in  the  acid  under  examination. 

“  Neutral  carbonate  of  soda  cannot  be  sub¬ 
stituted  for  bicarbonate,  as  it  would  give  rise 
to  the  formation  of  bicarbonate  in  the  course 
of  the  operation  ;  and  thus  a  comparatively 
far  inferior  amount  of  carbonic  acid  would 
be  obtained,  the  solution  of  bicarbonate  of 
soda  not  completely  yielding  its  second  com¬ 
bining  measure  of  carbonic  acid,  even  though 
the  fluid  be  boiled  for  a  considerable  time. 
Bicarbonate  of  soda  offers,  moreover,  the 
essential  advantage  of  yielding  two  eqs.  of 
carbonic  acid  for  every  eq.  of  acid,  and  thus 
doubling  the  difference  of  the  weight  of  the 
apparatus  before  and  after  the  operation,  a 
circumstance  which  essentially  contributes  to 
the  correctness  of  the  results,  rendering  any 
error  in  weighing  of  less  importance. 

“  The  application  of  heat  after  the  comple¬ 
tion  of  the  operation  is  indispensable  ;  if  it 
were  neglected,  from  twenty-five  to  thirty 
milligrammes  less  of  carbonic  acid  would 
be  obtained.* 

“That all  carbonic  acid  is  expelled  from  A. 
by  the  application  of  heat,  and  by  sucking 
the  air  from  d,  inay  easily  be  proved  by  ac¬ 
curately  weighing  the  apparatus  after  this 
operation,  then  applying  heat  and  suction 
again,  and  weighing  a  second  time.  Only  a 
very  minute  diminution  of  weight  will  be 
found  the  second  time,  varying  from  one  to 


*  G*377  grammes  of  dilute  sulphuric  acid, 
yielded  without  the  application  of  heat  1  *5 JO ; 
after  the  application  of  heat,  1  -5 70  grammes 
of  carbonic  acid  ;  and  In  a  second  experi¬ 
ment,  without  the  application  of  heat,  1*50; 
and  after  the  application  of  heat,  1*58. 
Repeated  experiments  proved  this  propor¬ 
tion  to  remain  always  the  same. 
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ten  milligrammes  (according  to  our  own 
experiments).  This  fact  proves  at  the  same 
time,  that  by  these  operations  no  carbonic 
acid,  at  least  not  to  any  perceptible  amount, 
is  carried  away  from  the  fluid  remaining  in 
A.  (which  must  be  considered  as  a  solution 
of  bicarbonated  alkali).  The  sucking  must, 
however,  be  conducted  very  slowly,  or  else 
drops  of  the  fluid,  containing  bicarbonated 
alkali,  would  be  carried  away  into  B.,  and 
lose  their  carbonic  acid  upon  coming  into 
contact  with  the  sulphuric  acid,  and  this  of 
course  would  cause  a  greater  loss  of  weight 
in  the  apparatus. 

‘  ‘  The  quantity  of  the  bicarbonated  alkali 
used  must  always  be  more  than  sufficient  to 
saturate  the  acid  under  examination  ;  the 
fluid  in  A.  should  be  tested  with  litmus  pa¬ 
per  after  the  completion  of  the  operation. 
This  test,  however,  is  in  most  cases  unne¬ 
cessary,  since  undissolved  bicarbonate  of 
soda  usually  remains  in  the  little  tube.  Al¬ 
though  it  would  be  difficult  to  give  any  uni¬ 
versal  rule  as  to  the  amount  of  acid  to  be 
employed  in  every  individual  case,  so  as  to 
leave  always  a  surplus  of  bicarbonate  of  soda 
in  the  little  tube,  yet  a  mere  superficial  cal¬ 
culation,  according  to  the  degrees  of  concen¬ 
tration  of  the  acid  under  examination,  will 
at  once  point  out  this  relative  proportion 
between  the  acid  and  the  bicarbonate  of 
soda,  and  this  the  more  readily,  as  an  ex¬ 
cess  of  bicarbonate  of  soda  does  not  by  any 
means  interfere  with  the  correctness  of  the 
results. 

“  Should  a  strip  of  litmus  paper  still  be  g 
reddened,  upon  being  thrown  into  A.,  after 
the  completion  of  the  operation,  it  would  be  j 
necessary  to  fill  a  second  tube  with  bicarbon¬ 
ate  of  soda,  to  weigh  it  accurately,  and  to 
add  its  weight  to  that  of  the  apparatus,  and 
then  to  drop  it  directly  into  A.  The  rest  of 
the  operation  will  be  same  as  before.’7 

To  this  method  of  ascertaining  the  per 
centage  amount  of  real  acid  in  the  acids  of 
commerce,  there  are  objections,  neverthe¬ 
less,  by  the  employment  of  extreme  caution 
and  skill  in  the  manipulation,  far  more,  I 
fear,  than  is  at  the  command  of  those  into 
whose  hands  this  work  is  expected  to  fall, 
namely,  manufacturers  and  their  firemen.  It 
is  susceptible  of  much  greater  accuracy 
than  when  applied  to  the  determination  of 
the  commercial  value  of  alkalies.  It  would 
be  useless  here  to  repeat  the  objections 
which  attach  to  this  method  of  acidimetry, 
as  they  are  of  a  similar  character  to  those 
pointed  out  when  treating  of  the  application 
of  this  method  of  alkalimetry,  with  the  ex¬ 
ception,  that,  by  the  use  of  a  bicarbonated 
alkali,  as  the  substance  from  which  to 
evolve  the  carbonic  acid,  so  great  an  error  is 
not  likely  to  occur  in  ascertaining  its  precise 


amount,  or,  should  it  occur,  it  will  not  cause 
so  much  inaccuracy  in  the  results. 

It  now  remains  for  me  to  describe  those 
methods  of  acidimetry  which  I  have  em¬ 
ployed,  and  which  I  have  found,  from  con¬ 
siderable  experience,  to  be  capable  of  afford¬ 
ing  results  upon  which  the  most  implicit 
reliance  may  be  placed.  These  are  two  in 
number :  the  first  I  usually  apply  to  find 
acids,  namely,  those  which  are  not  volatile 
at  any  temperature  under  the  boiling  point 
of  water  ;  and  the  other  to  those  which  are 
volatile  below  that  temperature. 

The  first  consists  in  taking  pure  crystal¬ 
lised  carbonate  of  soda,  prepared  by  recrys¬ 
tallising  several  times  in  distilled  water  the 
crystallised  soda  of  commerce,  evaporating 
all  their  water,  and  subjecting  the  mass  to  a 
dull  red  heat ;  the  product  is  pure  anhydrous 
carbonate  of  soda,  freed  from  sulphate  of 
soda,  and  chloride  of  sodium  (if  the  crystals 
have  been  carefully  prepared),  containing 
58 '6  per  cent,  of  real  alkali.  A  certain 
weight  of  this  carbonate  of  soda  may  be  de¬ 
posited  in  a  given  weight  of  distilled  water, 
and  used  by  weight,  as  directed  in  my  paper 
on  alkalimetry,  when  treating  of  the  test 
of  sulphuric  acid. 

The  operation  is  conducted  as  follows  : — 
Weigh  out  the  quantity  of  the  acid  whose 
strength  it  is  desired  to  determine.  If  the 
acid  be  a  concentrated  one,  dilute  it  with 
three  or  four  times  its  bulk  of  water,  then 
balance  a  bottle  full  of  the  test  alkali,  and 
having  added  a  few  drops  of  litmus  to  the 
acid,  add  successive  portions  of  the  alkaline 
liquor  until  the  point  of  saturation  is  ap¬ 
proached  ;  if  the  acid  be  a  fixed  one,  heat 
may  now  be  applied,  and  the  operation 
carefully  finished  by  adding  drops  of  the 
test  liquor  until  the  exact  point  of  neutrali¬ 
zation  is  arrived  at ;  the  bottle  which  con¬ 
tained  the  test  alkali  is  then  returned  to  the 
scale,  and  the  amount  of  its  contents  used 
ascertained,  and  having  a  knowledge  of  the 
exact  amount  of  alkali  which  it  contains, 
a  simple  calculation  will  give  the  quantity  of 
acid  contained  by  the  sample  tested. 

The  second  method,  which  I  also  fre¬ 
quently  employ  for  determining  the  per 
centage  amount  of  real  acid  contained  by  the 
volatile  and  dilute  acids  of  commerce,  con¬ 
sists  in  saturating  such  acids  with  a  solution 
of  pure  ammonia  ;  in  adding  an  excess  of 
ammonia,  then  boiling  until  all  the  excess  of 
ammonia  is  driven  off.  The  solution  is  then 
placed  in  a  Florence  flask,  and  caustic 
concentrated  solution  of  alkali  added  to  en¬ 
tirely  decompose  the  ammoniacal salt  formed  ; 
heat  is  then  applied,  and  the  ammonia,  as  it 
is  evolved,  conducted  into  a  solution  of  the 
bichloride  of  platinum  in  ether,  previously 
acidulated  with  muriatic  acid  ;  from  the 
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quantity  of  the  salt  precipitated,  we  may  cal¬ 
culate  the  quantity  of  ammonia  which  it 
contains,  and,  consequently,  the  quantity  ol 
real  acid  which  the  sample  under  examina¬ 
tion  contains. 


ON  THE  APPROPRIATION  OR  DIS¬ 
TRIBUTION  OF  LANDS. 

BY  PROFESSOR  LIEBIG.* 

How  is  it  possible,  it  may  be  asked,  that 
there  could  ever  be  any  doubt  as  to  the  part 
which  the  soil  and  its  principles  perform  in 
the  development  of  vegetables  ?  or  that  the 
mineral  principles  of  the  plant  could  ever  be 
regarded  as  neither  necessary  nor  essential  ? 

There  has  also  been  observed  on  the 
surface  of  the  earth  the  same  circula¬ 
tion,  a  continual  exchange — a  perpetual 
disturbance  and  restitution  of  equilibrium. 
The  observations  in  agriculture  show  that 
the  augmentation  of  vegetable  substances, 
on  a  given  surface,  increases  with  the  in¬ 
troduction  of  certain  bodies  which  were 
originally  principles  of  the  same  surface 
of  land ,  which  the  plant  has  removed  from 
it ;  the  excrements  of  man  and  animals  pro¬ 
ceed  from  plants ;  and  these  are  precisely 
the  substances  which  in  the  vital  act  of  the 
animal,  or  after  its  death,  resume  the  form 
which  they  possessed  as  principles  of  the 
soil. 

We  know  that  the  atmosphere  contains 
none  of  these  substances,  and  that  it  cannot 
restore  them  ;  we  know  that  their  abstraction 
from  the  soil  entails  an  inequality  of  pro¬ 
duction,  a  want  of  fertility ;  and  that  we 
can,  by  the  addition  of  these  substances,  re¬ 
establish  and  increase  fertility. 

After  such  numerous  and  striking  proofs 
relative  to  the  origin  of  the  principles  of 
animals  and  plants,  to  the  utility  of  the  al¬ 
kalis,  of  the  phosphates,  and  of  lime,  caiT 
the  slightest  doubt  exist  as  to  the  funda¬ 
mental  principles  of  rational  agriculture  ? 

In  fact,  has  the  art  of  agriculture  any 
other  basis  than  the  re-establishment  of  the 
disturbed  equilibrium  ? 

Can  it  be  imagined  that  a  rich  and  fertile 
country,  possessing  a  flourishing  commerce, 
which  for  ages  has  exported  the  products  of 
its  soil  under  the  form  of  cattle  and  corn, 
can  retain  its  fertility,  if  the  same  commerce 
do  not  return  to  it,  under  the  form  of 
manure,  the  principles  removed  from  its  fields, 
and  which  the  atmosphere  cannot  replace  ? 
Would  not  such  a  country  suffer  the  same 
fate  as  the  lands,  formerly  so  rich  and  fer¬ 
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tile,  of  Virginia,  where  neither  wheat  nor 
tobacco  can  any  longer  be  cultivated  ? 

The  large  towns  of  England  consume  the 
products  of  English  agriculture,  and,  be¬ 
sides,  that  of  foreign  countries.  But  the 
principles  of  the  soil  indispensable  to  the 
plant,  and  which  are  derived  from  an  im¬ 
mense  surface  of  laud,  are  not  returned  to 
the  soil.  Regulations  which  have  their 
source  in  the  manners  and  customs  of  this 
people,  and  which  are  peculiar  to  this 
country,  render  it  difficult,  and,  perhaps, 
impossible,  to  collect  the  immense  quantity 
of  phosphates  (the  most  important  of  the 
mineral  principles  of  the  soil,  although  their 
proportion  in  it  is  very  small,)  which  are 
daily  conducted  into  the  rivers  under  the 
forms  of  urine  and  solid  excrements. 

We  have  seen  the  English  fields  thus  ex¬ 
hausted  of  phosphates  present  a  very  re¬ 
markable  case  ;  we  have  seen  the  exportation 
of  bones  (phosphate  of  lime)  from  the  con¬ 
tinent  double  their  product,  as  by  enchant¬ 
ment. 

But  the  exportation  of  these  bones,  if  it 
continue  on  the  same  scale,  cannot  fail  gra¬ 
dually  to  exhaust  the  soil  of  Germany  ;  the 
loss  is  so  much  the  greater,  as  a  single  pound 
of  bones  contains  as  much  phosphoric  acid 
as  a  quintal  of  cereals. 

The  Thames,  and  the  other  rivers  of 
Great  Britain,  carry  away  every  year  thou¬ 
sands  of  quintals  of  phosphates. 

Thousands  of  quintals  of  the  same  sub¬ 
stances  which  come  from  the  sea,  arereturned 
into  the  country,  in  the  form  of  guano. 

The  imperfect  knowledge  of  the  nature 
and  properties  of  matter  gave  rise,  in  the 
days  of  alchemy,  to  the  opinion  that  the 
metals  proceeded  from  a  seed.  The  crystals 
and  their  ramifications  were  regarded  as  the 
leaves  and  branches  of  the  plant-metal,  and 
all  efforts  tended  to  find  the  seed  and  the  earth 
appropriate  to  its  development.  Without 
giving  anything  in  appearance  to  an  ordi¬ 
nary  vegetable  seed,  it  was  considered  to 
produce,  by  its  development,  a  stem,  and  a 
trunk  bearing  flowers  which  produced  other 
seeds.  If  the  seed-metal  had  been  pos¬ 
sessed,  similar  hopes  might  have  been 
entertained. 

These  ideas  could  arise  only  in  a  time 
when  the  knowledge  of  the  atmosphere  was 
next  to  nothing,  when  the  part  which  the 
earth  and  air  take  in  the  vital  acts  of  plants 
and  animals  was  unknown. 

The  chemistry  of  the  present  day  prepares 
the  elements  of  water,  composes  this  water 
with  all  its  properties  by  aid  of  these  ele¬ 
ments,  but  it  cannot  ci'eate  them  ;  it  can 
only  extract  them  from  water.  The  artifi¬ 
cial  water  has  been  water  before. 

Many  of  our  agriculturists  resemble  the 
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ancient  alchemists.  If  the  latter  sought  for 
the  philosopher’s  stone,  the  former  seek  for 
the  wonderful  seed  which,  without  the  ad¬ 
dition  of  nourishment  to  their  soil,  scarcely 
sufficiently  rich  for  indigenous  plants,  should 
produce  a  hundred-fold. 

The  observations  made  for  ages,  for  thou¬ 
sands  of  years,  cannot  preserve  them  from 
the  illusions  always  arising.  The  knowledge 
of  true  scientific  principles  alone  can  give 
the  power  of  resisting  such  errors. 

In  the  earliest  age  of  natural  philosophy, 
it  was  water  alone  that  developed  organic 
substances  :  then,  it  was  water  and  certain 
principles  of  the  air  ;  now,  we  know  with 
the  greatest  certainty  that  it  is  necessary  to 
add  other  principal  conditions  furnished  by 
the  earth,  to  the  latter  two,  in  order  that  the 
plant  may  have  the  power  of  being  repro¬ 
duced  and  multiplied. 

The  quantity  of  aliments  of  plants  con¬ 
tained  in  the  atmosphere  is  limited  ;  but  it 
should  be  quite  sufficient  for  covering  the 
whole  surface  of  the  earth  with  a  rich  vege¬ 
tation. 

Let  us  consider,  that  under  the  tropics, 
and  in  the  countries  of  the  earth  where  the 
most  general  conditions  of  fertility — moist¬ 
ure,  an  appropriate  soil,  light  and  an  ele¬ 
vated  temperature — are  united,  that  in 
these  places  vegetation  is  scarcely  limited  by 
space,  that  when  the  soil  is  inefficient,  the 
plant,  dying,  itself  with  its  bark  and  branches 
become  a  part  of  the  soil.  It  is  clear  that 
the  plants  of  these  countries  cannot  be  defi¬ 
cient  in  atmospheric  aliment ;  neither  are 
our  cultivated  plants  deficient. 

It  is  the  continual  motion  of  the  atmo¬ 
sphere  that  furnishes  to  all  plants  an  equal 
quantity  of  the  aeriform  aliments  necessary 
to  their  development.  The  air  at  the  tropics 
does  not  contain  more  than  the  air  at  the 
torrid  zones ;  and  yet,  what  a  difference 
is  shown  in  the  power  of  the  production  of 
equal  surfaces  of  land  in  these  different 
countries  ! 

All  plants  of  the  tropical  regions,  the 
wax  and  oils,  palms  and  the  sugar  cane, 
contain,  compared  with  our  cultivated  plants, 
only  a  small  quantity  of  the  principles  of  the 
blood,  properly  so  called,  necessary  for  the 
nourishment  of  the  animal.  The  tubercles  of 
the  Chili  potato,  which  resembles  a  high 
shrub,  gathered  from  a  whole  acre  of  land, 
would  scarcely  suffice  for  one  day  for  the  sus¬ 
tenance  of  an  Irish  family  (Darwin).  The 
plants  which  serve  for  nourishment,  and  which 
form  the  object  of  culture,  are  only  intermedia 
for  the  production  of  these  principles  of  the 
blood.  In  the  absence  of  the  elements  which 
the  soils  should  furnish  for  their  production, 
wood,  sugar,  and  starch,  may,  perhaps,  be 
formed  in  the  plant,  but  it  is  not  the  same 


with  the  principles  of  the  blood.  If  we 
wish  to  produce  more  of  them  on  a  given 
surface,  than  the  plant  in  the  free,  natural, 
normal  state,  on  this  surface,  can  derive 
from  the  atmosphere,  or  receive  from  the 
soil,  an  artificial  atmosphere  must  be  created  ; 
the  principles  which  are  deficient  must  be 
added  to  the  soil. 

The  nourishment  which  should  be  fur¬ 
nished  to  different  plants,  in  a  given  time,  in 
order  to  allow  of  free  and  uninterrupted  de¬ 
velopment,  is  very  unequal. 

On  arid  sand,  on  a  pure  calcareous  soil, 
and  on  naked  rocks,  but  few  kinds  of  vege¬ 
tables  grow  ;  these  are  only  vivaceous  vege¬ 
tables  ;  only  very  small  quantities  of  mineral 
substances  are  required  for  their  slow  growth, 
which  the  soil,  sterile  for  other  kinds  of 
plants,  may  still  furnish  to  them  in  sufficient 
quantity  :  annual  plants,  especially  those  of 
summer,  grow  and  attain  their  complete 
development  in  a  proportionally  short  time  ; 
they  do  not  thrive  on  a  soil  which  is  poor 
in  the  mineral  substances  necessary  to  their 
development. 

In  order  to  arrive  at  a  maximum  of  size, 
in  the  short  period  assigned  to  their  life,  the 
nourishment  contained  in  the  atmosphere  is 
not  sufficient.  In  order  to  attain  the  objects 
of  culture,  it  is  necessary  to  create  for  them, 
in  the  very  soil,  an  artificial  atmosphere  of 
carbonic  acid  and  ammonia.  This  excess  of 
nourishment,  which  is  wanting  to  the  leaves, 
must  be  furnished  to  the  organs  contained  in 
the  soil,  which  correspond  to  them. 

But  ammonia  and  carbonic  acid  are  not  suf¬ 
ficient  for  producing  a  principle  of  the  plant, 
an  alimentary  substance  for  the  animal.  The 
formation  of  albumen  is  not  possible  without 
the  alkalis,  nor  can  vegetable  fibrin  and 
casein  be  produced  without  phosphoric  acid 
and  earthy  salts.  We  know  that  the  phos¬ 
phoric  acid  of  the  phosphate  of  lime,  which 
is  separated  in  great  quantity  under  the  ex- 
crementitial  form  in  the  barks  of  ligneous 
plants,  is  indispensable  to  our  cereal  and 
leguminous  plants  for  the  formation  of  their 
seeds. 

What  a  difference  between  summer  plants 
and  evergreens,  fatty  plants,  mosses,  trees 
with  acicular  leaves,  and  the  ferns.  Sum¬ 
mer  and  winter  these  latter  plants  assimilate 
every  moment  of  the  day  carbon,  by  means 
of  their  leaves,  by  the  absorption  of  carbonic 
acid,  which  the  sterile  soil  cannot  furnish  to 
them.  Their  coriaceous  or  fleshy  leaves 
retain  the  water  absorbed  with  great  force, 
and  lose  by  evaporation  very  little  of  it  com¬ 
pared  with  other  plants. 

How  small,  indeed,  is  the  quantity  of 
mineral  substances  which  they  remove  from 
the  ground  in  the  whole  course  of  the  year, 
during  the  almost  uninterrupted  duration  of 
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their  growth,  if  we  compare  it  with  the 
quantity  which  a  crop  of  wheat  of  equal 
weight,  for  example,  takes  from  the  soil  in 
three  months  ! 

From  the  foregoing  it  results  that  the 
advantages  of  appropriations  are  based  on 
the  fact  that  cultivated  plants  remove  from 
the  soil  unequal  quantities  of  certain  aliments. 
In  a  fertile  soil  the  plants  should  find  all  the 
inorganic  principles  indispensable  to  their 
development,  in  sufficient  quantity,  and  in  a 
state  which  allows  of  their  being  absorbed  by 
the  plant. 

A  field  prepared  by  art  contains  a  certain 
amount  of  these  principles,  as  well  as  of  the 
vegetable  substances  in  putrefaction  and 
ammoniacal  salts.  We  make  succeed  to  a 
plant  containing  potassa  (turnips  and  pota¬ 
toes),  a  plant  containing  silica,  and  to  the 
latter  a  plant  containing  lime. 

All  these  plants  require  alkalis  and  phos¬ 
phates  :  a  plant  containing  potassa  requires 
the  greatest  quantity  of  the  former,  and  the 
smallest  quantity  of  the  latter.  The  plant 
containing  silica  requires,  with  the  soluble 
silicic  acid  which  the  plant  containing  potassa 
leaves,  a  considerable  quantity  of  phosphates. 
The  plant  containing  lime,  which  follows, 
(peas,  clover,  Ac.)  may  so  exhaust  the  soil 
of  this  important  principle,  that  there  does 
not  remain  more  of  it  than  is  sufficient  for 
permitting  the  formation  of  the  seed  of  a 
crop  of  oats  or  rye. 

The  number  of  the  crops  obtained  depends 
on  the  quantity  of  alkaline  silicates  and 
phosphates,  or  of  the  calcareous  and  magne¬ 
sian  salts  which  are  found  in  them. 

The  provision  of  these  salts  may  suffice  for 
two  crops  of  a  plant  containing  potassa,  or 
lime,  for  three  or  more  crops  of  a  plant  con¬ 
taining  silica,  and  even  for  five  or  seven 
crops ;  but,  after  this  time,  all  the  mineral 
substances  which  we  have  taken  from  che 
soil,  under  the  form  of  fruit,  stems,  leaves, 
and  straw,  must  have  been  removed :  the  equi-* 
librium  must  be  re-established,  in  order  that 
the  land  may  recover  its  primitive  fertility. 

This  is  effected  by  manure. 

It  may  be  admitted  that — in  the  roots  and 
the  stubble  of  cereal  plants,  in  the  fallen 
leaves  of  ligneous  plants — the  soil  recovers  as 
much  carbon  as  it  received  at  the  commence¬ 
ment  of  vegetation,  under  the  form  of  car¬ 
bonic  acid,  produced  by  the  destruction  of 
humus.  The  stalks  and  leaves  of  potatoes, 
and  the  roots  of  clover,  remain  in  the  ground. 
These  remains  putrefy,  and  are  destroyed 
during  the  winter,  and  the  young  plant  and 
the  seed  find  in  them  a  natural  source  of 
carbonic  acid.  The  soil  is  not  exhausted  of 
humus  by  these  plants. 

Finally,  it  may  be  concluded,  from  theo¬ 
retical  reasons,  that  the  soil  receives  from 


plants,  during  their  life,  quite  as  much,  el¬ 
even  more,  of  matters  rich  in  carbon  than  it 
furnishes  to  them  ;  that  an  act  of  excretion, 
which  is  operated  at  the  surface  of  the  fibres 
of  the  roots,  enriches  it  with  substances 
which  putrefaction,  during  the  winter,  again 
converts  into  humus. 

The  existence  of  an  act  of  secretion  and 
excretion  has  been  maintained  by  some  phy¬ 
siologists,  and  denied  by  others,  so  that  at 
present  the  opinions  on  this  point  are  divided . 
No  one  doubts,  however,  that  the  oxygen 
which  separates  from  the  leaves  and  green 
parts,  is  an  excrement.  The  vital  activity  of 
the  plant  assimilates  in  its  organs  the  carbon 
of  the  carbonic  acid,  the  hydrogen  of  the 
water,  whilst  the  unassimilated  oxygen  is 
separated. 

We  have  in  flowers  volatile  oils,  combina¬ 
tions  rich  in  carbon  and  hydrogen,  which 
have,  likewise,  ceased  to  belong  to  other 
vital  acts.  We  see  exude  from  the  bark, 
resins,  balsams,  and  gum  ;  from  the  leaves, 
and  from  their  hair  sugar  and  mucilaginous 
matters. 

On  the  surface  of  the  barks,  roots,  and  all 
parts  of  plants  which  are  not  green,  oxygen 
is  not  separated.  We  observed  then,  on  the 
contrary,  the  separation  of  substances  rich 
in  carbon  which ,  produced  in  the  vital  act  of 
the  plant,  have  undergone  no  alteration.  If 
we  compare,  for  example,  the  bark  of  fir,  of 
pines,  of  the  beeeh,  of  oak,  of  hazel-tree, 
and  wood,  we  find  essential  differences  in 
their  properties  and  composition. 

Whilst  wood,  properly  so  called,  leaves 
only  2  to  2  per  cent,  of  ash,  the  bark  of  the 
oak,  the  fir,  the  willow,  and  the  beach,  gives 
6’10,  and  even  15,  per  cent.,  the  ash  of  the 
wood  and  that  of  the  bark  have  a  very  diffe¬ 
rent  composition.  The  inorganic  principles 
of  the  bark  are  evidently  substances  which 
the  living  organism  has  rejected.  A  similar 
origin  should  be  admitted  for  the  organic 
principles  of  the  bark.  That  of  cork  contains 
nearly  half  its  weight  of  fatty  substances  or 
analogous  matters,  which  we  find,  but  in 
smaller  proportion,  in  the  barks  of  the  fir  and 
pine.  The  solid  principle, of  these  barks,  inso¬ 
luble  in  alcohol  or  ether,  is  perfectly  different 
from  the  substance  of  wood.  The  barks  of 
fir  and  oak  almost  completely  dissolve  in  a 
solution  of  potassa,  forming  a  liquor  of  a  deep 
brown  color,  from  which  the  acids  precipitate 
a  matter  which  has  the  greatest  resemblance 
to  the  substance  called  ulmic-acid.  Wood 
is  not  attacked  by  a  solution  of  potassa. 

These  barks  are  true  excrementitial  sub¬ 
stances,  since  they  arisq  from  the  living 
plant,  and  no  longer  take  any  part  in  its 
vital  functions.  They  may  be  removed  from 
the  plant  without  putting  its  existence  in 
danger.  It  is  known  that  most  of  the  plau- 
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tains  are  annually  deprived  of  their  bark. 
Taking,  therefore,  this  fact  in  its  true  signi¬ 
fication,  it  is  evident  that  there  are  formed  in 
this  ligneous  plant,  by  aid  of  certain  combi¬ 
nations  produced  in  its  vital  act,  substances 
which,  not  having  to  undergo  any  further 
change,  are  eliminated. 

We  have  every  reason  to  believe  that  this 
elimination  takes  place  all  over  the  surface  : 
we  observe  it  not  only  on  the  trunk,  but  also 
on  the  smaller  branches ;  and  we  should 
conclude  that  this  act  of  excretion  is  operated 
also  in  the  roots. 

We  see  that  rain-water,  in  which  a  branch 
of  willow  vegetates,  is  gradually  colored  of  a 
deep  brown.  We  observe  the  same  pheno¬ 
menon  with  bulbous  plants  (hyacinths), 
which  are  grown  in  pure  water.  It  cannot 
therefore  be  denied  that  there  is  an  elimina¬ 
tion  of  excrementitial  substances  in  plants, 
although  it  may  not  take  place  to  the  same 
extent  in  all. 

The  enriching  of  the  soil  with  organic 
substances  by  the  culture  of  vivaceous  plants, 
such  as  the  cspacette  and  the  clover,  which 
are  distinguished  by  the  abundant  ramifica¬ 
tions  of  their  roots,  as  well  as  by  the  great 
development  of  their  leaves,  is  considered  as 
a  positive  fact  by  most  agricultural  writers, 
and  which  is  perhaps  explained  in  the  pre¬ 
ceding. 

We  cannot  operate  the  formation  of  am¬ 
monia  on  cultivated  lands,  but  indeed  an 
artificial  production  of  humus.  It  is  the 
latter  which  should  be  considered  as  one  of 
the  objects  of  appropriations,  and  as  a 
second  cause  of  their  advantages. 

It  is  by  sowing  a  field  with  clover,  rye, 
lupins,  sarrasin,  &c.,  and  by  incorporating 
in  the  ground  plants  ready  to  flower,  by  til¬ 
lage,  which  we  create  in  consequence  of  an 


I  act  of  destruction  of  the  new-sown  seed  and 
of  the  young  plant  which  is  developed,  a 
maximum  of  nourishment,  an  atmosphere  of 
carbonic  acid:  all  the  nitrogen  which  the  first 
plant  took  from  the  air — all  the  alkalis  and 
phosphates  which  it  received  from  the  soil, 
serve  to  render  more  beautiful  and  more  lux¬ 
uriant  the  vegetation  of  the  plant  which  fol¬ 
lows. 


ANALYSIS  OF  A  SAMPLE  OF  GUANO 
FROM  THE  ISLAND  OF  ICHABOE, 
AFRICA. 

BY  JOHN  AND  CHARLES  WATT. 

The  following  is  an  analysis  of  a  sample  of 
guano  from  the  Island  of  Ichaboe,  received 
from  Mr.  James  C.  Kemp,  of  Liverpool,  and 
which  is  superior  to  most  samples  from  other 
parts  of  Africa  which  we  have  analysed  : — 

Ammonia,  partly  in  the  state  of 

carbonate .  1(H) 

Bone  phosphate  of  lime,  in¬ 
cluding  a  portion  of  oxalate  offline  24  0 

Uric  or  Lithic  acid .  4-0 

Alkaline  salts,  consisting  princi¬ 
pally  of  chloride  of  sodium. .....  3”5 

Phosphoric  acid  . „ .  4*0 

Moisture,  including  a  small  por¬ 
tion  of  organic  matter,  volatile  at 

212«  F .  24-0 

Traces  of  silica,  iron,  & c .  0*5 

Other  organic  matter,  &c.  ....  30"0 


100-0 

The  chief  portion  of  the  ammonia  is  in 
combination  with  the  phosphoric  and  uric 
acids,  and  the  remainder  with  carbonic  acid. 
Royal  Polytechnic  Institution, 

March  9,  1844. 
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ADULTERATION  OF  LAC  SUL- 
PHURIS. 

BY  LEWIS  THOMPSON,  M.R.C.S. 

Pudet  lisec  opprobria 
- - non  potuisse  refelli.” 

To  the  Editors  of  The  Chemist. 

Gentlemen — 

Having  been  lately  engaged  in  the  exami¬ 
nation  of  some  drugs  in  the  shop  of  a  friend 
in  Davies- street,  Berkeley-square,  my  atten¬ 
tion  was  arrested  by  an  article  marked  Lac 
Sulphuris,  which  differed,  however,  in  many 
respects  from  genuine  milk  of  sulphur. 
THs  preparation  had  a  light  cream  color, 


was  infusible  at  a  temperature  of  300°F. 
and  only  partially  volatilized  by  a  red  heat. 
When  a  small  piece  of  it  was  held  in  the  flame 
of  a  candle,  it  burnt  without  any  appearance 
of  fusion,  and  left  a  bulky  white  ash  behind. 
On  analysis  it  yielded  : — 


Sulphur .  42 

Water. .  12 

Sr’phate  of  lime  .........  46 


100 

As  this  result  rendered  it  doubtful  under 
what  denomination  the  article  should  be 
vended,  whether  as  sulphur,  water,  or 
plaster  of  Paris,  my  friend,  who  had  opened 
h’S  shop  with  the  laudable  determination  of 
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selling  none  other  than  genuine  drugs,  de¬ 
sired  me  to  write  to  the  parties  from  whom 
the  article  had  been  obtained,  stating  his 
unwillingness  to  sell  such  a  compound  for 
internal  use.  In  due  time  an  answer  ar¬ 
rived,  which  was  as  follows: — “The  lac 
sulphuris  sent  is  the  usual  article  that  is 
sold  ;  it  is  understood  not  to  be  a  pure  ar¬ 
ticle;  the  price  of  pure  is  Is.  Gd.  It  is  very 
rare  indeed  that  any  of  the  latter  is  sold — 
shall  we  send  you  any  of  it  ?”  Now,  Gen¬ 
tlemen,  what  are  we  to  infer  from  the 
term  “understood  ?”  Do  people  “  under  - 
stand,”  that  in  taking  an  ounce  of  milk  of 
sulphur ,  they  swallow  half  an  ounce  of 
plaster  of  Paris  ?  Do  physicians  “  under¬ 
stand,”  that  in  ordering  precipitated  sulphur, 
their  patients  will  take  sulphate  of  lime  ? 
Or  does  the  anxious  mother,  in  administering 
milk  of  sulphur  to  her  children,  under¬ 
stand  that  she  is  dosing  them  with  gypsum  ? 
That  sulphate  of  lime  may  make  good 
plaster,  and  prove  beneficial  as  a  manure, 
are  uncpiestionable  facts  ;  but  that  large 
doses  taken  into  the  stomach  do  not  produce 
most  prejudicial  effects,  is  a  circumstance 
which  ought  to  have  been  proved  ere  this 
substance  was  selected  for  so  wholesale  a 
mode  of  adulteration.  That  it  is  not  inert, 
I  am  certain  ;  for  a  mixture  of  recently 
burnt  gypsum  with  twice  its  bulk  of  oatmeal, 
is  a  provincial  and  an  effectual  means  of 
poisoning  rats.  But  what  cares  the  drug 
merchant  ?  Poisonous  or  not,  the  thing  is 
“  understood  !”  Indeed,  the  cool,  deliberate, 
uncompromising  character  of  the  letter  is 
not  a  little  remarkable,  and  speaks  volumes. 
There  is  no  attempt  to  gloss  over  the  affair  ; 
no  mistake  of  the  shopman,  no  inquiry,  no 
investigation  to  be  instituted,  no  sample 
demanded,  no  future  extra  attention  pro¬ 
mised,  no  excuse  that,  not  being  the  makers, 
they  were  ignorant  of  the  fact.  No,  no  ! 
nothing  of  the’ kind — they  knew  it  well ;  it 
was  “  understood”  not  to  be  pure  ;  more¬ 
over,  it  is  very  rare  indeed  that  any  of  the 
pure  is  sold.  “  lie  that  hath  ears  to  hear, 
let  him  hear  :” — the  universality  of  the 
crime  has  become  its  apology.  Here,  then, 
stands  the  fact,  the  pure,  unadulterated  quint¬ 
essence  of  brazen  imposition,  the  inspissated 
extract  of  reckless  fraud.  One  of  the  largest 
and  most  influential  firms  in  the  drug  trade, 
possessing  almost  unlimited  information  on 
this  important  subject,  tells  us  that  pure 
milk  of  sulphur  is  very  rarely  sold  ;  that 
this  medicine,  which,  next  to  Epsom  salts 
and  castor  oil,  is  the  most  popular  panacea 
for  many  of  the  ills  that  flesh  and  skin  are 
heirs  to,  is  contaminated  with  50  per  cent, 
of  plaster  of  Paris,  and  in  this  state  crammed 
down  the  throat  of  the  too  confiding  public  ! 
Anu  such,  indeed,  is  the  fact ;  for,  in  six 


samples  obtained  from  sixty  different  shops, 
I  have  found  so  little  variation  as  might  ex* 
cuse  the  supposition  that  sulphur  and  sul¬ 
phate  of  lime  combined  together  in  some 
atomic  proportion  constituting  a  kind  of 
emplastrum  sulphuris,  to  which  some  in¬ 
genious  individual  had  applied  the  term 
milk  of  sulphur,  as  an  addition  to  the  equally 
innoxious  tea-table  association  of  sugar  of 
lead  and  butter  of  antimony.  That  1  have 
not  published  the  names  of  the  individuals 
concerned  in  this  matter,  is  from  no  motives 
of  fear,  but  simply  because,  bad  as  they  are, 
they  are  quite  as  good  as  their  neighbors, 
and  it  would  be  unfair  to  make  an  example 
in  the  first  instance,  when  99  per  cent,  of 
j  the  trade  are  in  the  same  position.  Let  this, 
j  however,  be  a  waniing  ;  the  next  offender 
shall  hang  for  ever  on  your  pages. 

In  justice  to  an  oft  abused  batch  of  mono¬ 
polists,  I  must  add  that  all  the  drugs  and 
chemicals  which  at  various  times  I  have  ob¬ 
tained  from  the  Apothecaries’  Hall,  have  been 
of  the  very  Lest  description,  and  that  the 
lac  sulphuris  of  that  establishment  is  pure, 
except  in  containing  about  500th  of  its 
weight  of  sulphuret  of  iron,  the  metal  of 
which  is  no  doubt  derived  from  the  muriatic 
acid  employed  in  the  process,  and  in  no 
way  affects  the  medicinal  value  of  the  article. 

1  have  also  on  several  occasions,  at  the 
request  of  others,  examined  drugs  obtained 
from  Mr.  Morson,  near  Bloomsbury-square, 
and  have  invariably  found  them  pure,  and 
quite  equal  to  those  sold  by  the  Apothecaries’ 
Company. 

Such,  then,  is  the  extent  of  my  knowledge 
in  regard  to  the  places  where  pure  medicines 
maybe  procured.  In  a  short  time  I  hope  to 
make  the  exceptions  to  purity  as  rare  as  I 
i  now  find  them  in  regard  to  adulteration. 
Meantime,  those  about  to  take  sulphur  will 
do  well  to  observe,  that  a  portion  of  it  heated 
to  redness  in  a  tinned-iron  or  earthenware 
■spoon,  should  leave  little  or  nothing  behind ; 
if  otherwise,  it  is  unfit  for  use. 

I  am,  Gentlemen, 

Very  truly  yours, 

Lewis  Thompson. 


LIQUOR  OPII  SEDATIVUS. 


BY  A.  J.  COOLEY. 

It  is  a  matter  of  considerable  inconvenience 
to  the  medical  practitioner,  and  often  of  se¬ 
rious  injury  to  both  himself  and  patients,  that 
such  a  variety  of  liquid  preparations  of  opium 
should  be  sold  under  the  above  name.  Many 
of  these,  which  have  come  under  my  notice, 
in  the  last  few  years,  have  varied  so  sensibly 
in  quality  and  even  in  appearance,  as  to  lead 
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me  to  a  further  examination  of  the  matter. 
In  some  cases  the  article  resembled  a  Weak 
tincture  of  opium  ;  in  others  a  vinum  opii ; 
but  more  generally  an  acetum  opii ,  to  which, 
in  almost  every  case,  spirit  had  been  added. 
Some  samples  were  very  improperly  named 
sedative ,  possessing  equally  narcotic  proper¬ 
ties  with  the  common  tincture  of  the  shops. 

This  difference  in  quality  and  composition 
will  scarcely  appear  singular,  when  we  con¬ 
sider  the  variety  of  opinions  which  appear  to 
exist  relative  to  the  original  preparation. 
The  general  belief  appears  to  be  (with  only 
two  or  three  exceptions,  and  those  of  a  very 
recent  date),  that  the  L.  O.  S.  of  Battley*  is 
a  solution  of  u  impure  acetate  of  morphia, ” 
or  in  other  words,  an  acetum  opii. 

In  illustration  I  will  quote  Dr,  Paris,  who 
says,  in  his  Pharmacologia,  page  621 — 

“  Under  this  name,  Mr.  Battley,  a  manu¬ 
facturing  druggist,  of  Fore-street,  London, 
has  offered  for  sale  a  narcotic  preparation, 
which  is  generally  supposed  to  owe  its  effi¬ 
cacy  to  the  acetate  of  morphia.” 

Dr.  Thomson,  in  his  New  Dispensatory, 
(10th  edition,  1844,)  remarks — 

“There  is  some  reason  for  thinking  that 
another  preparation  of  opium,  the  Liquor 
Opii  Sedativus  of  Mr.  Battley,  of  Fore¬ 
street,  London,  which  has  justly  been  es¬ 
teemed  an  excellent  preparation  of  the  drug, 
owes  some  of  its  efficacy  to  the  acetate  of 
morphia,  if  it  be  not  a  simple,  impure  solu¬ 
tion  of  the  bimeconiate.” 

Other  quotations  of  a  similar  nature  might 
easily  be  made,  but  these  maybe  well  super¬ 
seded  by  reference  to  the  various  formulae, 
which  have  from  time  to  time  been  recom¬ 
mended  to  produce  either  substitutes  or 
imitations  of  this  “excellent  preparation.” 

Going  back  then  to  Dr.  Paris,  I  may  men¬ 
tion  the  formula  of  Messrs.  Macqueen  and 
Baker,  to  which  20  lines  of  close  print  are 
consigned  in  the  Pharmacologia,  and  which 
concludes  with  the  following  strong  lan¬ 
guage 

“The  profession  ought  to  feel  deeply 
indebted  to  these  manufacturing  chemists, 
who,  quitting  the  usual  routine,  take  pains 
to  observe  and  to  reason  on  what  they 
observe.” 

The  process  is— 

Triturate  Turkey  opium  with  several  por¬ 


*  I  wish  it  to  be  distinctly  understood  that 
Battley’ s  Liquor  Opii  Sedativus  is  the 
article  alluded  to  throughout  this  paper ; 
other  preparations,  though  possessing  similar 
properties  and  called  by  the  same  name,  not 
being  (knowingly)  admitted  as  such  by  the 
medicai  profession,  or  allowed  to  be  substi¬ 
tuted  for  it  in  dispensing. 


tions  of  cold  distilled  vinegar,  filter,  evapo¬ 
rate  to  an  extract,  dissolve  again  in  distilled 
vinegar,  filter,  and  again  evaporate.  Dissolve 
in  proof  spirit,  set  aside  for  one  week,  then 
filter. 

Haden,  in  his  Translation  of  Magendie’s 
Formulary,  recommends  the  “dregs  left  from 
making  tincture  of  opium,  to  be  macerated 
in  a  dilute  solution  of  tartaric  acid.” 

Mr.  Horne's  formula  is  : — 

“Three  times  the  quantity  of  the  best 
opium  that  is  ordered  in  the  pharmacopoeia 
for  two  pints  of  tincture  to  be  reduced  to 
fine  powder,  and  added  to  two  pints  of  dilute 
acetic  acid.  After  they  have  been  digested 
for  a  few  hours,  add  six  or  eight  pints  of 
rectified  spirit  of  wine,  macerate  for  seven 
days,  filter,  introduce  the  liquor  into  a  re¬ 
tort,  and  draw  off  the  spirit.  The  liquor  in 
the  retort  is  the  Acetum  Opii  Sedativus.” 

In  a  publication  contemporaneous  with 
The  Chemist,  several  pages  wrere  lately 
devoted  to  the  subject,  and  the  following 
formula  proposed  : — 

3)L  Acetous  extract  of  opium,  L4  ounces, 
or  hard  opium,  in  powder,  3  ounces,  dis¬ 
tilled  water,  1|  pints,  rectified  spirit,  10 
fluid  ounces  ;  dissolve  and  filter. 

Messrs.  Smith,  of  Edinburgh,  (Chemist, 
vol.  ii. ,  page  284)  propose  a  method  of 
forming  a  solution  of  opium,  of  purely  seda¬ 
tive  properties,  so  far  as  absence  of  narcotine 
goes,  but  as  it  has  been  justly  remarked, 
that,  like  their  plan  for  making  iodide  of  po¬ 
tassium,  lately  published  in  the  Pharmaceu¬ 
tical  Journal ,  it  is  much  too  tedious  and 
complicated  for  any  useful  purpose  Other 
authorities  might  be  adduced,  who  recom¬ 
mend  formulae  for  the  production  of  sedative 
solutions  of  opium,  intended  either  as  imita¬ 
tions,  or  substitutes  for  Battley 's  L.  O.  S., 
but  I  will  content  myself  with  two,  whose 
views  coincide  with  my  own. 

Dr.  Pereira  ( Therapeutics  and  Materia 
Medica ,  2nd  edition,  p.  1772)  says, — 

“  Mr.  Battley,  some  years  since,  assured 
me  that  the  only  ingredients  used  in  the  pre¬ 
paration  of  his  Liquor  Opii  Sedativus,  were 
opium ,  water  and  heat.  It  appears  to  con¬ 
tain  less  meconic  acid  than  the  ordinary 
tincture  of  opium.  Probably  this  and  some 
of  the  principles  of  opium,  are  got  rid  of  by 
successive  evaporations  and  solutions.  Per¬ 
haps  an  aqueous  solution  of  the  watery  ex¬ 
tract  of  opium,  with  the  addition  of  a  little 
spirit  to  preserve  it,  would  be  a  convenient 
substitute.” 

In  page  90  of  a  useful  little  work,  “The 
Pocket  Formulary,”  similar  language  is 
employed.  The  general  opinion  is,  how¬ 
ever,  as  I  have  previously  stated.  In  several 
conversations  I  have  had  with  members  of 
the  medical  profession,  I  find  this  to  be  par- 
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ticularly  tlie  case.  In  one  instance  1  asked, 
“But  why,  sir,  do  you  suppose  Battley ’s 
L.  O.  S.  to  be  an  impure  acetate  of  mor¬ 
phia  ?”  To  which  the  gentleman  very 
testily  replied — “Suppose!  sir;  why,  there 
is  no  supposition  in  the  case  !  Men  of  emi¬ 
nence  in  the  profession,  who  know  much 
more  about  these  matters  than  either  of  us, 
are  satisfied  on  the  subject.”  And,  in  fact, 
my  friend  appeared  perfectly  satisfied,  al¬ 
though  1  must  be  candid  enough  to  say  that 
his  feelings  were  not  participated  in  by  my¬ 
self.  I  recommend  those  who  entertain  the 
above  opinion,  to  examine  for  themselves. 
Let  them  sacrifice  a  small  quantity  of  the 
article  in  actual  experiments,  and  thus  settle 
the  account  with  their  consciences,  ere  they 
offer  any  preparation  of  their  own  manufac¬ 
ture  for  sale  or  exhibition.  This  is  the  more 
necessary,  from  at  least  four-fifths  of  the 
L.  O.  S.  now  sold  being  manufactured  by 
other  wholesale  druggists  than  Mr.  Battley. 
In  fact,  every  house  has  its  particular  formula, 
which  is  esteemed  a  most  important  secret. 
The  reason  of  the  latter  can  only  be,  that 
they  doubt  its  correctness  and  honesty.  This 
will  continue  to  be  the  case,  so  long  as  Mr. 
Battley  chooses  to  charge  the  foolishly  high 
price  of  between  twenty  and  thirty  shillings 
a  pound  for  his  nostrum.  Did  Mr.  B.  charge 
a  reasonably  remunerating  price  only,  the 
inducements  offered  from  cheapness  to  buy 
away  from  him  would  immediately  cease,  ami 
consequently  the  spurious  manufacture. 

The  examination  for  acetic  acid  is  easily 
conducted,  by  parties  even  but  slightly  ac¬ 
quainted  with  chemical  manipulation.  If 
acetic  acid  be  absent,  then  must  the  prepara¬ 
tion  be — neither  a  solution  of  impure  acetate 
of  morphia,  nor  an  acetum  opii.  From  my 
own  experiments,  (made  on  a  sample  pro¬ 
cured  at  Mr.  Battley's  warehouse,)  I  have 
satisfied  myself  of  the  following  particulars :  — 

That  it  contains  less  meconic  acid,  resin, 
and  extractive  matter,  than  opium  ;  that  it 
contains  scarcely  a  trace  of  narcotine,  and  no 
fatty  matter  or  caoutchouc  ;  that  it  contains 
but  a  small  portion  of  spirit ;  that  the  pecu¬ 
liar  smell  it  possesses  is  that  imparted  to  an 
infusion  of  opium  in  water  by  the  action  of 
heat  ;  and  lastly,  that  it  is  a  solution  of  im¬ 
pure  meconate  of  morphia,  combined  with 
such  other  vegetable  extractive  matter  as  is 
soluble  in  temperate  distilled  water ;  the 
peculiar  differences  in  color,  taste,  tkc., 
being  such  as  are  produced  by  the  after 
application  of  heat.  These  results  coincide 
with  the  opinions  of  Dr.  Pereira  just  quoted, 
and,  with  some  little  alterations,  his  sugges¬ 
tions  may  be  followed. 

Either  of  the  following  formulae  will  pro¬ 
duce — not  an  imitation  or  substitute,  but — 
the  Liquor  Opii  Sedativus  itself. 


I. 

Take  dryopium  (Smyrna)  in  powder  1  part 
Clean  washed  (silica)  sand..  ..  2  ,, 
Mix,  and  moisten  with  water  ;  put  the  mass 
into  a  suitable  percolator,  and  pass  distilled 
water  at  65°  or  70°  Fahrenheit,  through  the 
ingredients,  until  it  passes  both  tasteless  and 
colorless.  Evaporate  the  liquor  (by  steam 
or  water  bath)  to  the  consistence  of  a  hard 
pill  extract.  Then  take  of  this 


Hard  extract  .  3  oz. 

Distilled  water .  30  ,, 

Boil  for  two  minutes ;  let  it  cool ;  filter ; 
then  add 

Rectified  spirit .  G  oz. 

Distilled  water .  q.  s. 


to  make  up  40  fluid  ounces,  or  exactly  one 
quart. 

To  those  who  are  inexpert  in  using  the 
percolater,  the  following  plan  will  prove 
more  convenient : — 

II. 

Take  Turkey  opium  (Smyrna)..  G  ouuces  ; 
tear  it  into  small  pieces,  and  macerate  in  ^ 
a  gallon  or  less  of  distilled  water,  at  G5°,  for 
twelve  hours  ;  strain  with  expression,  and  re¬ 
peat  the  process  until  the  opium  is  exhausted  ; 
filter  the  mixed  liquors,  evaporate  as  before 
to  about  thirty  ounces  ;  let  it  stand  until  the 
next  day,  filter,  and  add 

Rectified  spirit .  G  ounces 

Distilled  water  .  q.  s. 

to  make  up  one  quart  measure  (exact). 

III. 

Take  ext.  opii  (r.L.)  .  4  ounces 

Distilled  water  .  40  do. 

Boil  till  reduced  to  34  ounces  ;  then  add 

Rectified  spirit  .  G  ounces. 

Let  the  product  be  exactly  10  ounces. 

N.13. — This  article  should  wot  be  filtered 
until  quite  cold,  and  this  had  better  be  done 
in  a  cold  place,  as,  if  otherwise,  it  is  apt  to 
lose  its  brightness  on  a  change  of  tempera¬ 
ture.  One  or  two  cloves  (at  the  most)  per 
pint,  added  to  the  store  bottle,  will  make  it 
keep  well,  without  the  least  symptom  of 
change.  'Should  the  situation  be  very  warm , 
an  ouuce  or  two  more  spirit  may  be  added 
after  the  last  filtration,  using  less  water.  The 
above  quantity  of  cloves  is  quite  insufficient 
to  impart  a  flavor.  I  frequently  make  it 
myself,  without  any  spirit  whatever,  for  im¬ 
mediate  use. 
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ON  VACCINATION,  AND  ON  THE 
REPRODUCTION  OE  VACCINE 
MATTER  DIRECT  FROM  THE 
COW. 

BY  MR.  J.  BADCOCK,  CHEMIST,  BRIGHTON.* 

Of  all  the  diseases  in  the  vast  and  melan¬ 
choly  catalogue  of  ills  which  flesh  is  heir  to, 
lew  are  more  virulent  or  of  more  fatal  effect 
than  the  small-pox.  It  is,  therefore,  a  so¬ 
lemn  duty,  incumbent  on  all  connected  with 
medical  practice,  to  listen,  with  no  ordinary 
attention,  to  any  and  every  suggestion  cal¬ 
culated,  in  however  small  a  degree,  to  dimi¬ 
nish  the  ravages  of  so  terrible  a  scourge  ;  and 
happy  indeed  shall  I  be,  if  my  humble  en¬ 
deavors  shall  be  deemed  to  have  effected 
ever  so  little  for  our  knowledge  concerning 
what  appears  to  be  the  only  means  of  pro¬ 
tection  against  its  violence.  We  have  to  be 
thankful  that  that  Almighty  and  Infinite  Be¬ 
ing,  who  has  afflicted  on  mankind  so  awful 
a  manifestation  of  His  power,  has  also,  in 
these  latter  days,  through  the  illustrious  and 
thereby  immortalised  Jenner,  communicated 
to  us  the  means  of  combating  a  disease, 
which  for  centuries  had  pursued  its  terrible 
course  unimpeded.  Yes,  indeed,  vaccination 
can  be  regarded  only  as  the  direct  gift  of 
Heaven  ;  but,  like  all  other  divine  gifts,  it 
has  been  rendered  by  scepticism  less  availing 
than  it  might  have  been.  It  it  our  duty,  on 
all  fitting  occasions,  to  diffuse  the  blessings 
of  vaccination  to  the  utmost  of  our  ability, 
and  to  neglect  nothing  calculated  to  improve 
its  efficiency. 

It  was  with  a  strong  impression  of  this 
obligation,  and  with  a  sincere  desire  to  pro¬ 
mote  the  welfare  of  society,  by  contributing 
to  the  best  of  my  humble  ability  to  our 
knowledge  of  the  subject,  that  I  undertook 
those  investigations  which,  in  the  course  of 
this  paper,  I  shall  have  the  honor  of  laying 
before  you  ;  and  I  am  induced  to  make  them 
known  to  you,  in  the  earnest  hope  that  they 
will  attract  the  attention  of  those  who  are 
possessed  of  greater  ability  to  render  them 
useful  to  mankind. 

I  may  avail  myself  of  the  present  oppor¬ 
tunity  of  returning  my  sincere  thanks  to 
those  talented  medical  gentlemen  who,  with 
that  ardor  in  the  pursuit  of  interesting  sci¬ 
entific  investigation  which  characterises  their 
profession,  have  so  kindly  afforded  me  that 
assistance  in  my  investigations,  without 
which,  they  would  have  been  far  less  worthy 
of  your  attention. 


*  Read  before  the  Brighton  Literary  and 
Scientific  Institution  :  communicated  to  The 
Chemist  by  the  Author, 


It  is  my  intention,  in  this  paper,  first  to 
advert  to  the  state  of  our  knowledge  with 
regard  to  small-pox,  previous  to  the  intro¬ 
duction  of  the  practice  of  vaccination,  and 
then  to  proceed  to  the  detail  of  my  own  ex¬ 
periments. 

Some  estimate  of  the  immense  debt  of 
gratitude  which  we  owe  to  that  benefactor  of 
the  human  race,  Dr.  Jenner,  for  that  dis¬ 
covery  which  has  immortalised  his  name — the 
discovery  of  the  protective  influence  of  vac¬ 
cination  against  small-pox — may  be  formed 
by  referring  to  the  melancholy  accounts  fur¬ 
nished  to  us  of  the  terrible  ravages,  before 
his  time,  of  that  dreadful  disorder;  for  it  is 
stated,  that  in  London  and  its  immediate 
vicinity,  three  thousand  lives  were  annually 
sacrificed  to  it. 

To  mitigate,  in  some  degree,  the  severity 
of  small-pox,  the  practice  of  inoculation 
was  introduced  into  England,  about  the 
year  1717,  by  Lady  Montagu.  In  a  letter 
from  Adrianople  to  a  friend  in  this  country 
she  says, — “  I  am  going  to  tell  you  a  thing 
that  will  make  you  wish  yourselves  here. 
The  small-pox,  so  general  and  so  fatal 
amongst  us,  is  here  entirely  harmless  by  the 
invention  of  ingrafting,  which  is  the  term 
they  give  it.  There  is  a  set  of  old  women 
who  make  it  their  business  to  perform  the 
operation  every  autumn,  in  the  month  of 
September,  when  the  great  heat  is  abated. 
People  send  to  one  another  to  know  if  any 
of  their  families  has  a  mind  to  have  the 
small-pox.  They  make  parties  for  this  pur¬ 
pose,  and  when  they  are  met  (commonly  15 
or  16  together)  the  old  woman  comes  with 
a  nut-shell  full  of  the  matter  of  the  best 
sort  of  small-pox,  and  asks  what  vein  you 
please  to  have  opened.  She  immediately 
rips  open  that  you  offer  to  her,  with  a  large 
needle  (which  gives  no  more  pain  than  a 
common  scratch),  and  puts  into  the  vein  as 
much  matter  as  can  lie  on  the  head  of  her 
needle,  and  after  that,  binds  up  the  little 
wound  with  a  hollow  hit  of  shell :  and  in 
this  manner  opens  four  or  five  veins.  The 
Grecians  have  commonly  the  superstition  of 
opening  one  in  the  middle  of  the  forehead, 
one  in  each  arm,  and  one  on  the  breast,  to 
mark  the  sign  of  the  cross,  but  this  has  a 
very  ill  effect,  all  these  wounds  leaving  little 
scars,  and  is  not  done  by  those  who  are  not 
superstitious,  who  choose  to  have  them  in 
the  legs,  or  that  of  the  arm  that  is  concealed. 
The  children  or  young  patients  play  toge¬ 
ther  all  the  rest  of  the  day,  and  are  in  per¬ 
fect  health  to  the  eighth.  Then  the  fever 
begins  to  seize  them,  and  they  keep  their 
beds  two  days,  very  seldom  three.  They 
have  very  rarely  above  20  or  30  in  their 
faces,  which  never  mark  ;  and  in  eight  days’ 
time  they  are  as  well  as  before  their  illness, 
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Where  they  are  wounded,  there  remain  run¬ 
ning  sores  during  the  distemper,  which  1 
don't  doubt  is  a  great  relief  to  it.  Every 
year  thousands  undergo  this  operation  ;  and 
the  French  Ambassador  says  pleasantly,  that 
they  take  the  small-pox  here  by  way  of  di¬ 
version,  as  they  take  the  waters  in  other 
countries.  There  is  no  example  of  any  one 
that  has  died  in  it,  and  you  may  believe  I  am 
well  satisfied  of  the  safety  of  the  experi¬ 
ment,  since  I  intend  to  try  it  on  my  dear 
little  son.  I  am  patriot  enough  to  take 
pains  to  bring  this  useful  invention  into  fash¬ 
ion  in  England  ;  and  1  should  not  fail  to 
write  to  some  of  our  doctors  very  particu¬ 
larly  about  it,  if  I  knew  any  one  of  them 
that  1  thought  had  virtue  enough  to  destroy 
such  a  considerable  branch  of  their  revenue 
for  the  good  of  mankind.  But  that  distem¬ 
per  is  too  beneficial  to  them  not  to  expose 
to  all  their  resentment  the  hardy  wight  that 
should  undertake  to  put  an  end  to  it.  Per¬ 
haps,  if  I  live  to  return,  I  may,  however, 
have  courage  to  war  with  them." 

Indeed,  she  recommended  it  by  her  own 
example; — the  first  person  inoculated  with 
small-pox  in  England  was  her  own  daughter. 

Though  the  mildness  of  the  disease  com¬ 
municated  by  inoculation,  compared  with 
that  caught  in  the  natural  way,  was  such  as 
to  reduce  the  number  of  fatal  cases  from 
one  to  six,  to  one  to  three  hundred,  still  was 
the  degree  of  risk  sufficient  to  alarm  the 
anxious  parent,  when  the  life  of  a  beloved 
child  was  at  stake  ;  nor  was  inoculation  al¬ 
ways  able  to  prevent  those  unsightly  scars 
and  deformities,  and  the  subsequent  injury 
to  general  health,  which  are  so  frequently  the 
lamentable  results  of  a  severe  form  of  this 
truly  malignant  disorder.  But  the  positive 
evil  arising  from  the  partial  adoption  of 
inoculation  for  the  small -pox  was  a  more 
extensive  propagation  of  the  disease  in  the 
natural  way,  and  a  single  individual,  in¬ 
terested  in  the  welfare  of  one  child,  may 
have  occasioned  the  death  of  thousands. 

Such  was  the  condition  of  medical  science 
relative  to  this  disease,  when  the  compre¬ 
hensive  mind  of  Dr.  .Tenner  discovered  the 
protective  influence  of  vaccine.  His  inves¬ 
tigations  concerning  the  nature  of  vaccine, 
or  cow-pox,  commenced  about  the  year 
1776.  His  attention  to  this  singular  dis¬ 
ease  was  first  excited  by  his  having  observed 
that,  among  those  whom  he  inoculated  for 
the  small-pox,  many  were  susceptible  of 
that  malady.  He  was  informed  that  these 
persons  had  had  the  casual  cow-pox,  a 
disease  which  had  been  known  in  the  diaries 
from  time  immemorial,  and  concerning 
which  a  vague  opinion,  that  it  had  the  pro¬ 
perty  of  preventing  the  small-pox,  had  long 
prevailed. 


During  the  investigation  of  the  casual 
cow-pox,  he  became  impressed  with  the 
idea  that  this  disease  might  be  propagated 
by  inoculation,  first  from  the  cow  to  the  man, 
and  then  from  one  human  subject  to  an¬ 
other. 

The  first  experiment  which  he  made  was 
in  the  spring  of  the  year  171)6,  on  a  lad 
named  Phipps,  with  virus  taken  from  the 
hand  of  a  young  woman  who  had  accidentally 
caught  the  disorder  from  a  cow.  As  the 
indisposition  which  attended  this  inoculation 
was  so  exceedingly  slight  as  to  be  barely 
perceptible,  he  scarcely  felt  certain  of  having 
secured  the  boy  against  small-pox  ;  but,  on 
his  being  inoculated  several  months  subse¬ 
quently,  he  proved  to  be  completely  pro¬ 
tected  ;  he  was  inoculated  with  active  small¬ 
pox  matter,  for  the  fourth  time,  in  the 
month  of  May,  180;"),  also  without  any 
effect.  Dr.  II.  Jenner,  now  residing  at 
Berkeley,  informed  me  in  a  letter  which 
I  received  from  him  about  eighteen  months 
since,  that  Phipps  was  then  alive  and  well, 
and  following  the  employment  of  a  gardener 
in  his  family. 

The  practice  of  vaccination,  introduced 
by  Dr.  Jenner  nearly  fifty  years  ago,  is 
now  carried  on  in  all  parts  of  the  world, 
with  the  most  happy  effect ;  shielding  mil¬ 
lions  of  lives  against  the  dire  pestilence  of 
small-pox,  and,  under  proper  and  judicious 
management,  leaving  in  the  system  nothing 
prejudicial  to  health.  In  admitting  the 
blessing  conferred  on  suffering  humanity  by 
Jenner’s  invaluable  discovery”,  it  may  not  be 
amiss  to  inquire  whether  we  avail  ourselves, 
to  the  fullest  extent,  of  the  advantage  which 
it  holds  out  to  us.  In  my  humble  opinion, 
we  do  not. 

I  think  that  we  have  not  attached  suffi¬ 
cient  importance  to  the  practice  of  vaccina¬ 
tion,  nor  carried  out  the  discoverer’s  views 
in  that  respect ;  and,  perhaps,  we  may,  in 
some  measure,  attribute  to  this  cause  the 
increase  of  small-pox  within  the  last  few 
years. 

I  have  very  good  authority  for  staling 
that,  during  infancy,  the  progress  of  vacci¬ 
nation  is  frequently  very  much  interfered 
with  by  dentition  and  infantile  disorders  ; 
and,  from  this  cause  alone,  is  not  uncom¬ 
monly  imperfect.  Dr.  Heine,  in  his  treatise 
on  small-pox  and  vaccination  in  Wurtem- 
berg,  gives  the  results  of  many  cases  tend¬ 
ing  to  prove  that  cow-pox  is  not  so  well  de¬ 
veloped  in  early  infancy;  that,  indeed,  im¬ 
munity  from  cow-pox  infection  may  then, 
to  a  certain  extent,  exist,  dnd  that,  there¬ 
fore,  too  early  a  vaccination  of  chil  Iren  can¬ 
not  be  regarded  as  proper  in  all  cases,  and 
especially  within  the  first  year.  But,  in 
the  situation  in  which  most  of  113  arc  placed, 
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having  to  bring  up  our  families  in  thickly- 
populated  towns,  where  the  small-pox  is 
almost  always  present,  it  is  quite  necessary 
to  have  our  children  vaccinated  at  a  very 
tender  age,  or  they  would  be  exposed  to  very 
considerable  risk. 

In  such  cases,  I  consider  it  our  duty  to 
avail  ourselves  of  the  valuable  test  of  re-vac¬ 
cination ,  when  they  grow  older,  and  I  have 
adopted  that  precaution  ih  my  o  wn  family. 

I  will  now  lay  before  you  the  opinions  of 
some  men  of  the  highest  professional  reputa¬ 
tion,  in  support  of  re-vaccination,  beginning 
with  that  of  Mr.  Erasmus  Wilson,  as  given 
in  a  lecture  delivered,  last  summer,  at  the 
Middlesex  Hospital.  Under  the  head  of 
extension  of  vaccine  protection,  he  thus 
commences  : — 

“Whether  vaccination,  when  properly  and 
efficiently  performed,  be  capable  of  prolong¬ 
ing  its  influence  indefinitely,  is  a  question  of 
much  importance,  but  one  which  cannot  at 
present  be  answered.  Were  it,  indeed, 
effectual,  our  sole  anxiety  would  be  to  secure 
the  perfection  of  vaccination ;  but,  in  a 
state  of  doubt,  it  becomes  doubly  necessary 
to  be  vigilant  in  our  performance  of  the 
operation,  and  to  take  such  steps  as  may 
best  anticipate  any  probability  of  failure. 

“We  have  seen  that  the  causes  of  inter¬ 
ference  in  relation  to  vaccination  are  very 
numerous ;  that  the  subject  vaccinated  may 
be  too  young ;  that  he  may  be  in  a  state  of 
health  unfavorable  to  the  success  of  the 
operation;  or  that  the  lymph  may  be  in¬ 
competent,  either  as  being  obtained  too 
late,  or  from  an  imperfect  vesicle.  With 
all  these  chances  of  failure  before  us,  we 
shall  not  be  surprised  to  find  that  an 
impression,  unfavorable  to  the  powers  of 
vaccination,  exists  in  the  minds  of  practi¬ 
tioners.  For  the  pui'pose  of  meeting  this 
difficulty,  re-vaccination  has  been  suggested, 
and  on  the  continent  extensively  prac¬ 
tised.  Re-vaccination  promises  to  us  more 
than  one  advantage :  it  is  a  simple  and 
harmless  operation  in  itself,  and,  if  the  vac¬ 
cinated  person  be  susceptible  of  its  influence, 
it  may  be  regarded  as  determining — firstly, 
the  unprotected  state  of  the  individual ;  and; 
secondly,  his  future  protection.*  An  infec¬ 
tion ,  of  whatever  nature ,  introduced  into 
the  animal  system,  induces  such  a  modifica¬ 
tion  in  that  system ,  as  to  render  it  insuscep¬ 
tible  of  the  future  influence  of  that  infection. 
But  a  question  difficult  of  solution,  is— For 
what  length  of  time  is  the  system  protected  ? 


*  By  the  acknowledged  laws  of  medical 
science,  then,  vaccine  which  is  derived  from 
small-pox  offers  a  better  chance  of  protection 
than  that  derived  from  grease,  which  has  no 
connection  with  the  infection  of  small-pox. 


The  physiological  changes  that  are  known  to 
be  constantly  taking  place  in  the  system, 
together  with  observation,  would  leacl  us  to 
inter  that  the  period  of  existence  of  the  influ¬ 
ence  is  variable — at  one  time,  and  more 
rarely,  extending  over  the  whole  of  life,  but 
more  frequently  restricted  to  a  limited  period. 
The  admission  of  a  possibility  of  the  decline 
of  the  vaccine  influence  leads  us  at  once  to 
the  necessity  of  re-vaccination,  and  leaves  us 
no  other  question  to  determine  than  the 
periods  at  which  the  operation  should  be  per- 
formed.  I  should  advise  that  vaccination 
be  repeated  every  seven,  or  every  ten  years. 
If  the  system  receive  not  the  inoculated  virus, 
it  may  be  regarded  as  protected,  and  no  in¬ 
convenience  results  to  the  subject  of  opera¬ 
tion  ;  while,  on  the  other  hand,  if  the  opera¬ 
tion  be  successful,  the  inconvenience  will  be 
temporary  and  trifling,  but  the  advantages 
great.”  Such  were  also  Dr.  Jenner’s  views  : 
he  considered  that  if  the  constitution  show 
an  insusceptibility  of  the  vaccine  influence, 
it  commonly  stands  in  the  same  relation  to 
the  small-pox ;  and  he  recommended  this 
test,  whenever  any  doubt  existed. 

At  a  meeting  of  the  Royal  Chirurgical 
Society,  in  February,  1841,  Sir  Benjamin 
Brodie  in  the  chair,  a  very  elaborate  and 
valuable  paper  on  Small-pox  was  read,  from 
the  pen  of  Dr.  Gregory,  physician  to  the 
Small-pox  Hospital. 

From  that  paper  it  appeared  that  during 
the  previous  month  (January)  a  greater 
number  of  patients  had  been  admitted  into 
that  excellent  institution  than  in  any  month 
since  its  establishment — a  period  of  more 
than  one  hundred  years ,  the  first  sixty  of 
which  were  previous  to  Jenner’s  discovery  of 
the  protective  influence  of  vaccination  ! 

“With  regard  to  the  protective  influence 
of  vaccination,  an  extensive  series  of  statistical 
facts  had  proved  that  of  every  hundred  per¬ 
sons  who  had  been  seized  with  small-pax 
subsequent  to  vaccination,  only  seven  died  ; 
whilst,  of  the  unprotected,  forty-five  in  a 
hundred  fell  victims  to  this  dreadful  disease. 
*  *  It  likewise  appeared,  from  the  very 

animated  discussion  that  followed,  that  re¬ 
vaccination  ought  to  be  performed  as  a  fresh 
protection  in  all  cases  ;  but  more  especially 
when  any  doubt  existed  concerning  the  com¬ 
plete  success  of  the  previous  operation.  The 
period  of  life  at  which  the  re-vaccination  is 
performed  was  regarded  as  most  important. 
The  most  proper  period  for  the  vaccination 
of  an  infant  was  considered  to  be  about  the 
fourth  month,  at  which  time  the  subject  is 
free  from  dentition  and  other  contending 
influences  in  the  system,  and  before  which 
time  the  child  has  not  arrived  at  that  degree 
of  plumpness  which  is  requisite  for  the  intro¬ 
duction  of  the  lymph.” 
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Tli is  was  considered  to  explain  the  causes 
of  failure  of  the  operation,  on  more  than  one 
occasion,  in  the  case  ot  the  l^rincess  Royal, 
who,  singularly  enough,  was  bora  during  a 
small-pox  epidemic. 

The  subject  of  vaccination  became  one  of 
interest  to  me,  from  circumstances  which  I 
am  about  to  mention. 

Towards  the  end  of  the  year  183G  I  suf¬ 
fered  severely  from  a  dangerous  attack  of 
small-pox,  and  my  mind  having  previously 
been  impressed  with  an  idea  that  the  old 
vaccine  had  lost  its  protective  influence  by 
passing  through  so  many  constitutions,  during 
the  long  period  of  forty  years,  I  was  exceed¬ 
ing1/  anxious  to  procure  some  fresh  from 
the  cow,  for  the  purpose  of  having  my  own 
children  re- vaccinated.  On  inquiry,  I  found 
that  the  true  disease  so  seldom  prevails 
among  cattle,  that  but  few  medical  men  have 
any  acquaintance  with  it ;  and  I  also  learned, 
from  very  excellent  authority,  that  disastrous 
consequences  have  arisen  from  inexperienced 
persons  communicating  other  pustular  dis¬ 
eases  of  the  animal  in  mistake.  The  only  satis¬ 
factory  mode  of  obtaining,  with  certainty,  the 
true  vaccine  that  presented  itself  to  my  mind 
was,  therefore,  to  inoculate  a  healthy  cow 
with  small-pox  matter,  as  the  result  of  that 
operation,  if  any,  must  be  cow-small-pox.  I 
must  here  mention  that  this  method  of  ob¬ 
taining  vaccine  is  opposed  to  Dr.  Jenner’s 
theory ;  for  he  informs  us  that  the  origin  of 
vaccine  was  a  disease  on  the  heel  of  the  horse, 
called  the  yrea.se,  and  communicated  to  the 
cow  by  the  milkers.  Rut,  perhaps,  it  will 
be  best  to  quote  his  own  words  : — “  The 
grease ,”  says  Dr.  Jenner,  in  a  work  pub¬ 
lished  in  1798,  “is  an  inflammation  and 
swelling  in  the  heel,  from  which  issues  mat¬ 
ter  possessing  properties  of  a  very  peculiar 
kind,  which  seems  capable  of  generating  a 
disease  in  the  human  body  (after  it  had  un¬ 
dergone  the  modification  which  1  shall  pre¬ 
sently  speak  of)  which  bears  so  strong  a 
resemblance  to  small-pox,  that  1  think  it 
highly  probable  it  may  be  the  source  of  that 
disease.  In  this  dairy  county  (Gloucester¬ 
shire,  and  the  surrounding  counties,)  a  great 
number  of  cows  are  kept,  and  the  office  of 
milking  is  performed  indiscriminately  by 
men  and  maid-servants.  One  of  the  former 
having  been  appointed  to  apply  dressings  to 
the  heels  of  a  horse  affected  with  the  grease, 
and  not  paying  sufficient  attention  to  clean¬ 
liness,  incautiously  bears  his  part  in  milking 
the  cows  with  some  particles  of  the  infectious 
matter  adhering  to  his  fingers.  When  this 
is  the  case,  it  commonly  happens  that  a  dis¬ 
ease  is  communicated  to  the  cows, ‘and  from 
the  cows  to  the  dairy-maids,  which  spreads 
through  the  farm  until  most  of  the  cattle  and 
domestic  cattle  feel  its  unpleasant  conse¬ 


quences.  This  disease  has  obtained  the  name 
of  cow-pox.  With  respect  to  the  opinion 
adduced,  that  the  source  of  the  infection  is  a 
peculiar  morbid  matter  arising  from  the 
horse,  although  I  have  not  been  able  to  prove 
it  from  actual  experiments  conducted  imme¬ 
diately  under  my  own  eye,  yet  the  evidence 
I  have  adduced  appears  sufficient  to  establish 
it.” 

Rut  this  doctrine  of  Jenner’s  does  not  ap¬ 
pear  to  be  well  supported.  It  is  wrcll  known 
that  the  lower  animals  have  a  variolous  dis¬ 
ease,  resembling  our  small-pox,  and  it  is 
more  than  probable  that  the  cows  were  la¬ 
boring  under  that  disorder  or  human  small¬ 
pox.  In  searching  for  information  on  this 
subject,  I  found  the  following  in  an  old  work 
written  by  Dr.  Fuller: — “Mr.  Mather,  in 
his  letter  from  Roston,  in  New’  England, 
saith  that  Dr.  Leigh,  in  his  Natural  History 
of  Lancashire,  reporteth  that  there  were  some 
cats  knowra  to  catch  the  small-pox,  and  pass 
regularly  through  the  state  of  it ;  and  at  last 
he  telleth  us,  we  have  had  among  us  the  very 
same  occurrence.  For,  in  like  instance,  there 
was,  about  the  year  1710  or  1711,  upon  the 
South  Downs  in  Sussex,  a  certain  fever  rag¬ 
ing  epidemically  among  the  sheep,  which  the 
shepherds  called  the  small-pox  ;  and  truly 
in  most  things  it  nearly  resembled  it.  It 
began  with  a  burning  heat,  and  unquench¬ 
able  thirst  ;  it  broke  out  in  fiery  pustules  all 
the  body  over.  These  matured,  and,  if  death 
happened  not  first,  dried  up  into  scabs  about 
the  12th  day.  It  could  not  be  cured,  no  nor 
in  the  least  mitigated,  by  phlebotomy,  drinks, 
or  any  medicines  or  methods  they  could  in¬ 
vent  or  hear  of.  It  was  exceedingly  conta¬ 
gious  and  mortal,  for,  where  it  came,  it 
swept  away  almost  whole  flocks  ;  but  yet  it 
could  be  in  nowise  accounted  the  same  as 
our  human  small  pox,  because  it  never  in¬ 
fected  mankind.” 

Having,  as  I  have  already  stated,  lost  some 
"of  my  confidence  in  the  old  vaccine,  and  be¬ 
ing  desirous  of  avoiding  the  risk  of  taking 
the  casual  disease  from  the  animal,  I  solicited 
some  of  my  medical  friends  to  inoculate  a 
cow  of  mine  with  small-pox,  but  their  want 
of  leisure  from  professional  duties  disap¬ 
pointed  me  in  that  respect,  and,  after  wait¬ 
ing  nearly  three  years,  I  undertook  the 
experiment  myself. 

On  the  13th  of  December,  1841,  I  com¬ 
menced  operations  on  a  fine  young  cow,  with 
small-pox  matter  taken  from  a  strong,  healthy 
girl,  and  was  singularly  successful.  My  own 
little  boy  was  the  first  vaccinated  from  the 
cow,  and  from  him  and  successive  vaccina¬ 
tions,  1  have  carefully  kept  up  the  supply  of 
vaccine.  In  these  proceedings,  the  utmo  t 
caution  was  observed  lor  the  public  tafety, 
as  well  as  to  make  the  experiment  interesting 
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to  the  profession.  Three  days  after  inocu¬ 
lation  with  small-pox,  the  cow  was  inspected 
by  medical  men,  the  vesicle  was  watched  in 
its  progress,  and  the  lymph  taken  in  their 
presence.  I  also  placed  all  my  early  cases 
of  vaccination  under  the  inspection  of  medi¬ 
cal  practitioners,  and  a  great  number  of  them 
visited  my  little  boy  during  the  progress  of 
the  disease.  After  my  success  in  this  experi¬ 
ment,  my  next  was  to  inoculate  a  pony  with 
small-pox,  but  without  any  result.  I  was 
equally  unsuccessful  with  three  cows  which  I 
inoculated  with  grease  (the  reputed  source  of 
Dr.  Jenner’s  vaccine),  for  in  all  I  failed  to 
produce  anything  like  a  vaccine  vesicle.  It 
was  not  until  some  time  after  the  commence¬ 
ment  of  my  investigations,  nor,  in  fact,  before 
I  had  succeeded  in  my  object,  that  I  became 
acquainted  with  the  experiments  of  Mr. 
Ceely,  of  Aylesbury,  made  in  the  year  1839, 
and  so  beautifully  illustrated  in  the  eighth 
volume  of  the  Transactions  of  the  Provincial, 
Medical,  and  Surgical  Association. 

Mr.  Ceely,  in  his  paper  inserted  in  the 
volume  of  the  Transactions,  to  which  I  have 
just  alluded,  has  treated  the  subject  most 
scientifically,  and,  by  his  experiments,  has 
clearly  established  the  identity  of  cow-pox 
with  small-pox.  In  correspondence  with 
him,  I  was  astonished  to  find  that  an  anec¬ 
dote  which  he  had  heard  of  a  relative  of  mine, 
the  late  Mr.  Allsop,  surgeon,  of  Watlington, 
had  led  him  to  investigate  the  subject. 

In  conclusion,  I  may  again  refer  to  a  por¬ 
tion  of  Mr.  Erasmus  Wilson's  Lecture, 
showing  his  opinion  of  the  identity  between 
the  two  diseases  : — “  We  may,"  says  this 
clever  surgeon,  “  regard  vaccine  in  another 
and  its  true  light,  namely,  as  identical  with 
variola,  and  consequently  the  operation  as  the 
same  with  inoculation  with  small-pox  ;  the 
only  difference  being  the  greater  mildness  of 
vaccine ,  resulting  from  its  transmission 
through  the  cow.  In  this  sense  it  is  clear 
that  variolation,  after  vaccination,  is  re¬ 
vaccination  in  all  excepting  in  name." 

Among  the  chief  advantages  to  be  derived 
from  my  method  of  obtaining  vaccine  lymph, 
may  be  reckoned  the  avoiding  of  the  filthy 
association  of  the  grease  of  the  horse,  and  the 
power  of  producing  fresh  vaccine  at  pleasure, 
thus  satisfying  the  prejudices  of  those  who 
are  fearful  of  the  deterioration  or  contamina¬ 
tion  of  the  old  vaccine.  This  speedy  con¬ 
version  of  a  direful  poison  into  a  benign 
lymph  cannot  be  too  highly  appreciated 
when  viewed  in  reference  to  distant  parts  of 
the  globe,  where,  on  the  breaking  out  of 
small-pox,  the  old  stock  of  vaccine  matter  is 
not  to  be  procured. 

It  has  been  my  desire  to  give  a  brief  his¬ 
tory  of  the  origin  of  inoculation  with  the 
small-pox,  and  by  comparison,  to  set  forth 
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the  superlative  advantages  of  the  latter  ;  and 
it  has  also  been  my  object,  in  doing  so,  to 
show  how  all  prejudices  against  vaccine  may 
be  removed,  by  establishing  the  identity  of 
the  true  disease. 

There  still  remain  advocates  of  the  prac¬ 
tice  of  inoculation  with  small-pox  virus,  and 
likewise  some  who  object  to  the  old  vaccine 
virus,  from  the  impression  that  it  is  impure, 
and  liable  to  introduce  other  diseases  into  the 
system  :  again,  there  are  others  who  enter¬ 
tain  the  opinion  that  its  protective  power 
has  become  modified  by  its  transmission 
through  so  many  constitutions.  This  latter 
suspicion  led  me  to  attempt  the  experiment 
of  producing  a  fresh  stock. 

In  conclusion,  I  repeat  my  acknowledg¬ 
ments  to  my  professional  friends  for  the 
assistance  they  have  so  kindly  rendered  me 
in  putting  my  new  vaccine  to  the  test,  and 
for  so  freely  giving  me  their  testimony  of  its 
efficiency  ;  and  I  thank  you  for  the  indul¬ 
gence  with  which  you  have  heard  my  re¬ 
marks  on  a  subject  which  I  have  endeavored, 
I  know  not  how  successfully,  to  invest  with 
as  much  interest  as  possible. 


Mr.  Badcock  having  concluded,  Mr.  Sey¬ 
mour  observed  that  the  Institution  must, 
with  himself,  feel  much  indebted  to  Mr.  Bad¬ 
cock  for  his  very  important  and  scientific 
paper,  which  contained  facts  for  its  basis, 
the  results  of  comprehensive  and  interesting 
experiments,  and  introduced  to  this  Society 
with  an  inductive  reasoning  which  was  highly 
satisfactory,  logical,  and  convincing.  Fur¬ 
ther,  he  held  in  his  hand  a  book  which  con¬ 
tained  correspondence  from  a  large  number 
of  the  first  medical  men  from  all  parts  of  the 
kingdom,  approving  the  experiments,  and 
testifying  to  their  value ;  and  though  time 
would  not  allow  him  to  enter  into  that  series 
of  correspondence,  he  would  just  mention 
one  circumstance  of  our  distinguished  towns¬ 
man  and  eminent  physician,  Sir  M.  Tierney, 
who  had  so  strongly  felt  the  value  of  pure 
vaccine  virus  that  he  requested  Mr.  Bad¬ 
cock  to  vaccinate  a  young  lady,  who  was  his 
particular  friend,  with  this  new  matter ;  and, 
indeed,  no  improvement  had  been  made  from 
the  time  of  Jenner  until  the  discoveries  of 
Mr.  Badcock  and  Mr.  Ceely,  whom  Mr.  B. 
had  alluded  to  this  evening.  Their  ex¬ 
periments  set  the  matter  at  rest  ;  it  was 
now  a  science,  that  they  could  produce  pure 
lymph  at  will.  They  need  no  longer  use 
the  grease  from  the  horses’  heels.  He  was 
surprised,  from  the  great  importance  of  the 
question,  there  were  not  more  medical  men 
present  to  take  part  in  the  discussion.  Why 
should  they  withhold  the  benefit  of  their 
opinions,  for  a  more  valuable  paper  had 
never  been  submitted  to  that  Society  ? 
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TO  THE  COUNTRY  CHEMISTS, 
MEMBERS  OF  THE  PHARMA¬ 
CEUTICAL  SOCIETY. 

Gf.ntlf.mkn — 

The  time  for  payment  of  our  third  or  our 
fourth  subscription,  of  two  guineas  to  the 
Pharmaceutical  Society,  lias  gone  by,  and 
now'  we  may  begin  to  look  around  u^nd 
ask  what  the  bond  fide  benefit  we  have  re¬ 
ceived  really  amounts  to  ?  We  have  ob¬ 
tained  our  charter,  and  we  have  our  diploma. 
Will  any  one  say  that  six,  or  by  some 
eight  guineas  each,  is  not  a  su  fficient  sum 
to  pay  for  these  boons  ?  The  Council  will 
ask  also,  “Have  you  not  had  our  Journal  ? 
have  you  not  had  the  effusions  of  the  wisest 
of  our  body — an  account  of  our  transactions 
in  Bloomsbury-square  ?  In  fact,  what  we 
give  you  in  our  Journal  is  worth  your  two 
guineas!!"  This,  Gentlemen,  is  all  fudge 
— we  have  a  better  Journal  by  half  in  The 
Chemist,  for  twelve  shillings  per  annum. 

Many  of  us  are  young  men,  married,  and 
with  families  coming  on,  and  in  the  course 
of  nature  it  may  be  probable  that,  with 
God’s  blessing,  we  may  live  for  30  or  more 
years  to  come  ;  this  two  guineas  a-year 
would  provide  our  families  with  .£'100  at 
any  of  the  Insurance  offices,  let  our  death 
take  place  when  it  will  ;  or,  if  our  taste  so 
incline,  wre  may  have  a  very  handsome  li¬ 
brary  in  30  years  by  laying  out  judiciously 
two  guineas  a-year. 

Gentlemen,  it  is  all  very  wjell  for  the 
London  chemists  ;  it  is  worth  to  them  two 
guineas  a-year — they  have  the  Museum  and 
the  Library  for  their  use,  the  meetings  to 
attend,  with  many  other  privileges  of  which 
we  have  not  a  shadow. 

Gentlemen,  Mr.  Jacob  Bell  has  given 
us  some  very  lucid  definitions  of  cor  peti¬ 
tion  in  trade,  which  we  all  knew  as  well  as 
this  learned  journalist,  and  many  of  yen 
better ;  but  is  there  one  successful  endeavor 
to  ameliorate  the  condition  of  the  poor 
country  chemist,  who  is  working  through 
severe  privation  against  the  tallow  chandler, 
the  grocer,  the  oilman,  Ac.  ?  There  has 
not  been  one  attempt  made  ;  much  talk  has 
been  talked — most  soothing  expressions, 
bland,  mild,  and  good-tempered.  Poor  fel¬ 
lows  !  poor  fellows  !  your  case  is  hard,  but 
only  give  us  your  two  guineas,  and  all  will  be 
well  !  ! 

In  short,  Gentlemen,  the  benefit  we  in  the 
country  receive  from  this  Society  is  not 
equivalent  to  the  sum  we  pay,  or  at  least  it 
is  unequal  to  that  of  our  metropolitan  bre¬ 
thren  ;  for  if  our  standard  be  two  guineas, 
let  the  Londoners  pay  three  or  four  ;  and 
if  a  revenue  is  to  be  got  up,  let  it  be  pro¬ 
perly  placed  on  the  right  quarters,  in  equal 


and  well-balanced  proportions.  Gentlemen, 
let  us  not  stand  and  see  this  Institution, 
which  should  do  us  all  good,  carried  on  in 
this  do-nothing  sort  of  way  ; — some  of  you 
come  forward,  and  wield  the  engine  of  our 
rights,  which  many  of  you  are  well  able  to 
do,  and  you  will  receive  the  thanks  of  us  all. 
1  am,  Gentlemen, 

Your  obedient  servant, 

A  Fellow  Country  Member  of 
the  Pharmaceutical  Society. 


TIIE  PROFOUND  CHEMICAL  SA¬ 
GACITY  OF  THE  EDITOR  AND 
HIS  “  SUB”  OF  THE  “  PHARMA¬ 
CEUTICAL  JOURNAL.” 

Gentlemen — 

In  the  February  Number  of  the  Pharmaceu¬ 
tical  Journal  there  appeared  an  article  on  the 
Preparation  of  Precipitated  Chalk  or  Car¬ 
bonate  of  Lime,  which  the  editors  had, 
through  the  grossest  ignorance  or  negligence , 
inserted  ;  wherein  it  stated  that  impure 
animal  charcoal,  or  bone  ashes,  was  a  good 
and  economical  source  of  that  substance. 
It  was  proposed  to  digest  impure  animal 
charcoal  in  muriatic  acid.  To  the  solution, 
filtered  from  the  insoluble  residuum,  carbon¬ 
ate  .of  soda  wras  to  be  added,  which  would 
precipitate  pure  carbonate  of  lime.  Now, 
the  merest  tyro  in  chemistry  knows  that 
the  inorganic  constituents  of  bones  consist 
of  about  80  per  cent,  of  phosphate  of  lime , 
which  would  be  the  per  centage  of  that  sub¬ 
stance  in  the  precipitate  thus  produced,  and 
held  up  by  the  learned  editors  of  the  Phar¬ 
maceutical  Journal ,  and  their  correspondent, 
as  being  cretaprecipitata. 

It  would  appear  that  some  of  their  friends, 
out  of  humanity,  had  pointed  out  the  ab¬ 
surdity  of  the  process  recommended  in  their 
Journal;  and,  consequently,  in  the  following 
Number,  we  find  a  mean  attempt  to  explain 
away  the  stupidity  exhibited,  by  inserting 
the  article  above-mentioned.  They  there 
state,  that  they  had  intended  to  have  ap¬ 
pended  “  the  paper  now  inserted”  to  the 
article  published  in  the  former  Number. 

We.  find  that  their  scientific  appendix 
abounds  as  much  in  proof  of  their  chemical 
attainments  as  the  former  article,  w  hich  they 
now  “  repudiate They  observe,  that 
“  the  presence  ot  phosphate  of  lime  in  this 
product  (i.  e.  in  the  precipitate  obtained 
by  carbonate  of  soda  in  the  before-mentioned 
acid  solution)  may  be  detected  by  dissolving 
the  powder  in  nitric  or  hydrochloric  acids, 
and  adding  solution  ‘of  ammonia,  which 
will  precipitate  phosphate  of  lime.”  Here 
is  a  discovery,  by  these  profound  editors,  in 
analytical  chemistry,  to  wit,  that  ammonia 
producing  a  precipitate  in  a  solution  is  a 
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proof  of  the  presence  of  phosphate  of  lime  ! 
Oh,  ye  disciples  of  Klaproth,  Vanquelin, 
and  Rose,  learn  from  Messrs.  Bell  and  Red¬ 
wood,  the  sages  of  the  Pharmaceutical 
Journal ,  the  aforesaid  important  truth,  and 
dismiss  from  your  minds  the  lessons  you 
have  received  from  those  once-honored 
adepts  in  chemical  science,  that  ammonia 
gives  precipitates,  and  white  ones  too,  in 
many  other  solutions  besides  those  of 
phosphate  of  lime. 

I  am,  Gentlemen, 

Your  obedient  servant, 

Late  a  Pupil  of  Liebig,  but  now  a 
Member  of  The  Pharmaceutical 
Society. 


IMPORTATION  OF  COCHINEAL 
INTO  ALGIERS :  DESCRIPTION, 
REARING,  AND  PROPAGATION 
OF  THIS  INSECT.* 

by  m.  simounet. 

Every  year  France  pays  to  foreign  countries 
from  nine  to  ten  millions  of  francs  for  the 
cochineal  she  consumes.  Being  impressed 
with  this  important  consideration,  M.  Si¬ 
mounet  wished  to  take  advantage,  for  the 
national  benefit,  of  the  knowledge  which  a 
stay  of  a  year  in  Spain,  in  the  environs  of 
Valencia,  had  enabled  him  to  acquire  con¬ 
cerning  the  rearing  and  propagation  of 
cochineal.  He  thought  that  it  would  be  a 
great  service  to  France  to  introduce  this 
precious  insect  into  her  African  possessions, 
where  it  ought  easily  to  prosper,  in  a  cli¬ 
mate  exactly  similar  to  that  of  the  South 
of  Spain.  Braving,  therefore,  the  rigor  of 
the  Spanish  laws,  which  condemn  to  death 
those  who  export  cochineal,  he  set  out  from 
Valencia,  furnished  with  everything  neces¬ 
sary  for  the  execution  of  his  projects. 

His  first  endeavors  were  not  successful, 
but  his  perseverance  triumphed  over  all  dif¬ 
ficulties,  and  he  was  enabled,  in  1840,  to 
obtain  500  grammes  of  cochineal  of  the 
finest  quality. 

At  his  instigation,  several  agriculturists  of 
Algiers  devoted  themselves  to  the  breeding 
of  cochineal,  and  a  model  nopalerie  was 
established  in  the  experimental  gardening  of 
Algiers,  by  the  care  of  Mr.  Hardy,  its  director. 

The  Government  itself  appears  to  take  an 
interest  in  these  useful  attempts,  and  the 
possibility  of  acclimating  the  cochineal  in 
Algiers  is  no  longer  a  problem,  thanks  to 
the  zeal  and' enlightened  perseverance  of  M. 
Simounet. 

We  extract  these  details  from  a  pamphlet 
which  our  colleague  sent  to  us,  and  in  which 
he  has  carefully  described  the  physical  cha- 
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racters  of  male  and  female  cochineal,  and  has 
noticed  the  progress  to  be  followed  for  their 
education  and  propagation.  We  do  not  he¬ 
sitate  to  borrow  from  him,  on  these  different 
subjects,  some  curious  documents,  and  which 
should  inspire  so  much  the  more  confidence, 
as  they  are  for  the  most  part  the  result  of 
his  own  observations. 

Description  of  Cochineal. 
i.  physical  characters  of  the  male 

COCHINEAL. 

The  male  cochineal  differs  totally  from  the 
female. 

The  male  cochineal  is  a  dipterous  insect, 
having  two  transparent  wings,  six  legs,  each 
terminated  by  a  small  and  very  sharp  nail ; 
two  anternee,  composed  of  nine  articulations, 
and  covered  with  a  silky  down ;  and  six  black 
and  immovable  eyes. 

Its  red  body  is  covered  with  a  white  pow¬ 
der  ;  its  abdomen  is  terminated  by  two  white 
and  silky  fillets.  From  the  head  to  the  ex¬ 
tremity  of  the  abdomen,  its  length  is  1  milli¬ 
metre  ;  its  size  is  that  of  an  oblong  louse. 

The  growth  of  the  male  cochineal  is  not 
the  same  as  that  of  the  female.  Like  the 
latter,  it  fixes  itself  to  the  cactus,  but  its  body 
does  not  take  the  same  development.  Instead 
of  growing  bigger,  it  is  covered  with  a  down, 
by  exudation,  which  down,  in  the  space  of 
six  weeks,  forms  a  shell.  The  two  fillets 
which  are  observed  at  its  posterior  part, 
answer  no  other  purpose  than  to  keep 
the  shell  constantly  open;  and  at  the 
period  of  fecundation,  six  weeks  after  its 
birth,  it  goes  backwards  from  its  shell,  and 
flies  about  from  female  to  female,  then  it  dies 
and  disappears. 

II.  PHYSICAL  CHARACTERS  OF  THE 
FEMALE  COCHINEAL. 

The  female  cochineal  presents  the  appear¬ 
ance  of  an  elliptical  pea.  Its  body  is  com¬ 
posed  of  rings  whose  number  is  undetermined, 
and  which  gives  it  the  aspect  of  an  annelide 
recoiled  on  itself.  Its  color  is  of  a  deep  brown. 

Its  body  is  surmounted  with  a  white  and 
pulverulent  down,  which,  being  impervious 
to  water,  serves  to  protect  it  from  rain. 

Its  legs  are  six  in  number,  formed  of  two 
articulations,  and  each  terminated  by  a  pointed 
nail. 

It  has  also  two  cylindrical  antennse,  com¬ 
posed  of  three  articulations,  the  last  of  which 
is  rather  longer  than  the  others. 

Between  the  two  anterior  legs  are  found 
the  organs  of  nutrition.  These  organs  are 
composed  of  a  small  gland  surmounted  by  a 
canal  of  the  diameter  of  a  hair,  and  of  a  red 
color,  a  sort  of  trunk  which  it  introduces 
into  the  cellular  system  of  the  plant  which 
nourishes  it. 

Some  observers  have  pretended  that  the 
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cochineal  is  born  after  the  death  of  its  mother; 
that  the  body  of  the  latter  served  only  as  an 
envelope  for  k  number  of  eggs  which,  after  her 
decease,  begin  to  hatch.  It  is  quite  otherwise. 

The  cochineal  is  really  and  positively  vivi¬ 
parous,  and  living  when  she  produces  her 
little  family,  of  which  I  reckon  the  indivi¬ 
duals,  not  at  the  number  of  632,777,  as  a 
Spanish  author  has  done,  but  at  about  300. 

The  female  cochineal  alone  will  occupy  our 
attention  here,  as  she  alone  forms  the  com¬ 
mercial  product,  or  red  tinctorial  substance 
on  which  such  value  is  set.  It  is  with  her 
that  carmine,  lacs  of  every  shade,  rose,  red, 
&c.  &c.,  are  prepared.  It  is  one  of  the  most 
precious  colors  employed  in  the  art  of  dyeing. 
In  this  respect,  it  is  deserving  of  more  atten¬ 
tion  than  has  hitherto  been  paid  to  it. 

EDUCATION  AND  PROPAGATION  OF  THE 
COCHINEAL. 

Selection  of  the  Cactus. 

The  cochineal  thrives  perfectly  well  only 
on  the  cactus  coccinellifera,  and  that  for 
several  reasons. 

In  the  first  place,  the  hairy  surface  of  the 
vegetable  greatly  facilitates  the  peregrinations 
of  the  delicate  young  insect.  If  a  little  wind 
rises,  not  only  do  its  little  claws  fasten  to 
this  kind  of  small  down,  but,  moreover,  its 
body,  bristled  with  a  multitude  of  points, 
attaches  itself  strongly  to  the  velvety  tissue 
of  the  nopal ,  and  is  retained  in  this  manner  : 
it  is  proved  that  the  African  cactus  can  pro¬ 
pagate  the  cochineal,  but  with  less  advantage, 
because  the  least  wind  may  carry  away  the 
insect. 

Moreover,  the  cactus  coccinellifer  pro¬ 
duces  a  fruit  always  of  a  yellow  color  ;  and, 
according  to  Pelletier’s  analysis,  this  vegeta¬ 
ble  contains  the  coloring  matter  of  carmine, 
and  the  insect  exhausts  it  of  its  precious 
color.* 

ARRANGEMENT  OF  A  NOPAL. 

In  order  to  establish  a  nopalerie,  it  is  ne¬ 
cessary  to  arrange  in  ridges  a  piece  of 
ground,  as  much  as  possible  sheltered  from 
the  north  wind,  and  to  take  care  to  remove 
every  weed. 

Some  cuttings  of  cactus  nopal  are  pre¬ 
viously  procured,  and  are  exposed  for  some 
days  in  the  open  air,  in  order  to  allow  the 
cicatrix  of  the  freshly  cut  part  to  dry.  The 
summer  is  the  most  favorable  season  for  this 
plantation. 

A  first  line  is  drawm  wTith  a  rope,  planting 
each  slip  at  the  distauce  of  one  metre  from 
each  other.  The  second  line  should  be  two 


*  I  have,  however,  obtained  cochineal  of 
very  fine  quality,  which  had  been  brought  up 
on  the  African  cactus. 


metres  apart  from  the  first,  and  so  on,  in 
order  to  facilitate  the  gathering. 

In  order  to  raise  the  cactus  nopal  conve¬ 
niently,  it  is  necessary — 

1 .  To  water  the  plants  every  fortnight,  in 
summer. 

2.  To  turn  up  the  earth  once  a  year  with 
the  pickaxe  or  plough. 

3.  To  remove  the  fruits  of  the  nopal,  as 
they  appear,  in  order  that  the  body  of  the 
vegetable  may  not  lose  its  qualities. 

4.  To  allow'  the  nopals  lo  attain  only  the 
height  of  a  metre  and  fifty  centimetres,  giv¬ 
ing  them  the  form  of  an  even  tail  two-thirds 
open.  For  that  purpose,  when  the  rackets 
shoot,  those  must  be  removed  which  by 
their  weight  incline  towards  the  ground,  or 
take  too  much  of  a  horizontal  direction. 

When  arrived  at  the  proper  height  and 
perfectly  nourished,  the  nopals  may  be 
used  for  the  propagation  of  the  cochineal. 

III.  MODE  OF  PLACING  THE  COCHINEAL 

ON  THE  CACTUS. 

In  Spain,  small  cylindrical  sheaths  are 
prepared  for  this  purpose,  six  centimetres 
long  and  twro  broad,  open  at  one  end.  To 
make  these  sheaths,  the  palm  leaf  is  selected, 
so  that  the  weaving  of  these  leaves  leaves  at 
each  junction  of  the  woof  a  small  opening 
sufficient  to  allowr  a  little  insect  to  pass 
through. 

This  little  sheath  should  contain  a  dozen 
of  the  female  cochineal ;  fifteen  of  these 
cases  are  arranged  and  afterwards  fixed  on 
the  cactus  by  means  of  smalh  thorns  from 
the  cactus  ferox. 

Every  metallic  point  should  be  avoided, 
as  it  wounds  the  plant,  and  causes  it  to 
perish. 

The  period  when  the  cochineal  is  pro¬ 
duced,  is  recognised  by  a  small  drop  of  a 
colored  substance  at  the  posterior  part  of  the 
insect.  This  is  the  time  for  gathering. 

IV.  MODE  OF  COLLECTING  THE  COCHI¬ 

NEAL. 

The  cochineal  is  collected  in  the  following 
manner  : — 

Inthefirst  place,  we  detach  wdth  great  care  a 
quantity  of  .cochineals  destined  for  reproduc¬ 
tion,  which  should  be  in  proportion  with 
the  number  of  cactus  to  be  supplied,  and 
this  cochineal  is  put  aside  in  the  cases  of 
which  we  have  spoken,  and  which  is  applied 
to  the  cactus  after  it  has  been  properly 
washed  and  brushed.  This  first  operation 
terminated,  sheets  are  spread  on  the  ground, 
under  the  cactus,  and  with  a  small  switch  of 
palm  all  the  insects  which  remain  on  the 
nopal  are  knocked  down  ;  this  cochineal  is 
the  product.  Three  crops  of  cochineal  may 
be  made  per  annum  :  in  May,  July,  and  Oc¬ 
tober.  After  each  crop,  it  is  necessary  to 
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clear  the  nopals  with  brushes,  and  even  to 
wash  them,  in  order  to  remove  all  the  white 
matter  which  the  preceding  cochineal  de¬ 
posited.  With  such  care  at  every  crop,  the 
cactus  may  serve  for  the  propagation  of  the 
insect  for  five  or  six  years. 

V.  MODE  OF  STUFFING  COCHINEAL. 

Several  means  of  stuffing  cochineal  are 
given.  In  Spain,  boiling  water  is  adopted  ; 
simple  exposure  to  the  sun  has  been  pro¬ 
posed,  and  desiccation  by  the  furnace  on 
plates.  But  all  these  modes  are  equally 
imperfect,  and  sensibly  altered  the  quality  of 
the  coloring  matter. 

I  therefore  propose  the  following  matter, 
which  seems  to  me  most  convenient  in  all 
respects  :  it  consists  in  stuffing  them  in  the 
sand-bath,  and  drying  them  by  exposing 
them  in  the  shade  by  a  strong  temperature. 
The  quality  obtained  by  this  process  is  equal 
to  the  finest  and  most  esteemed  cochineal  of 
commerce. 

ENEMIES  OF  COCHINEAL. 

The  enemies  of  cochineal  are  first  small  coni¬ 
cal  snails,  which  fix  on  the  nopal,  and  which 
it  is  easy  to  destroy  by  inspecting  the  nopa- 
lerie  every  week.  It  is  the  same  with  a 
small  cochineal,  called  by  the  Spaniards 
pintillos.  This  insect  is  very  dangerous, 
and  effects  great  ravages.  The  greatest 
trouble  in  a  nopalerie  is  to  behold  its  destruc¬ 
tion.  The  eggs  which  produce  the  larva  of 
this  cochineal— for  it  is  in  the  state  of  larva 
that  it  destroys  the  cochineal — -are  found 
ordinarily  at  the  foot  of  the  cactus. 

There  is  another  insect,  which  I  have  ob¬ 
served,  however,  only  in  Africa,  and  against 
which  it  is  necessary  to  guard  in  a  peculiar 
manner,  that  is  the  lepisne;  this  is  introduced 
into  the  little  cases  in  which  are  placed  the 
mothers  which  are  to  populate  the  nopal,  and 
devours  them.  This  inconvenience  is  ob¬ 
viated  by  closing  with  a  piece  of  muslin  the 
opening  ofrthe  cases,  after  the  introduction 
of  the  insect. 

It  is  therefore  to  the  vigilance  of  an  ex¬ 
perienced  and  attentive  eye,  that  the  welfare 
of  a  nopalerie  must  be  entrusted. 

When  the  stability  of  affairs  in  Africa 
shall  permit  industry  (the  source  of  all 
riches)  to  seriously  occupy  itself  with  the 
products  peculiar  to  its  climate  and  soil, 
then  the  oils  will  flow  from  it  in  abun¬ 
dance  ;  cotton  and  tobacco  will  be  of 
French  growth;  the  trees  of  all  the  zones 
will  gratify  us  with  their  products,  the  len- 
tisque,  which  is  now  appreciated  only  for  its 
shade,  will  give  us  its  mastic  in  tears  ;  and 
its  foliage,  instead  of  becoming  the  prey  of 
flames  at  the  baker’s,  will  supply  our  tan¬ 
neries. — I  think  I  have  accompli  shed  the  task 


which  I  set  myself.  By  following  the  in¬ 
structions  which  I  have  just  given  here — 
instructions  which  I  have  myself  obtained 
from  the  best  sources — the  proprietors  of 
Algiers  may  be  certain  beforehand  of  the 
success  which  will  crown  their  endeavors. 
For  my  own  part,  I  shall  esteem  myself  too 
happy,  if  I  have  been  able  to  be  of  some 
utility. 


FORMULA  FOR  TINCTURE  OF  SES¬ 
QUINITRATE  OF  IRON. 

BY  WILLIAM  ONION. 

It  is  my  intention,  in  the  following  article,  to 
introduce  to  the  notice  of  medical  practition¬ 
ers  and  others,  a  preparation  which  ought  to 
supersede  the  tincture  of  sesquichloride  of 
iron  of  the  London  Pharmacopoeia.  Of  the 
unfitness  of  this  preparation  any  one  may  con¬ 
vince  themselves,  by  procuring  samples  from 
different  houses,  or  even  from  the  same  house, 
at  different  times,  and  contrasting  one  with 
the  other ;  but  I  need  not  enlarge  on  this 
point,  as  it  has  been  sufficiently  dwelt  upon 
elsewhere. 

The  formula  is  as  follows  Take  of  iron 
filings  ^ss.,  nitric  acid  (S.  G.  1*5)  gij.  5ij* 
(troy  weight) ;  digest  in  a  flask,  assisting  the 
operation,  if  necessary,  by  means  of  a  mode¬ 
rate  heat :  when  the  action  has  ceased,  add 
hydrochloric  acid  (S.  G.  1*16)  5vj.  (troy 
weight) ;  give  the  mixture  a  gentle  boil ;  af¬ 
terwards  let  it  cool ;  then  add  rectified  spirit 
of  wine  ^viij . :  filter.  The  affinities  that  are 
in  operation  may  be  expressed  by  16  (N  4-  50) 
and  8  Fe  =  8  (HN’  +  1^0  +  Fe)  and  4  (N  + 

2  O)  evolved  in  the  state  of  gas  :  the  only 
essential  use  of  the  hydrochloric  acid,  is  to 
render  and  preserve  the  preparation  perfectly 
bright,  as  I  have  found  from  numerous  trials, 
that,  without  this  acid,  it  quickly  becomes 
turbid,  and  cannot,  without  great  care,  be 
prepared  so  as  to  retain  all  the  sesquioxide 
of  iron  in  solution.  It  will  be  perceived,  that 
the  tincture  of  sesquinitrate  of  iron  contains 
in  each  fluid  ounce  88  grains  of  sesquinitrate 
of  iron,  equivalent  to  about  30  grains  of  ses¬ 
quioxide,  or  20’ 8  grains  of  metallic  iron. 

This  preparation  will  be  found  an  equally, 
and,  in  my  opinion,  a  much  more  efficient 
medicine  than  the  tincture  of  sesquichloride 
of  iron,  as  its  uniform  strength  can  be  relied 
upon;  it  is  not  liable  to  spontaneous  changes, 
and  will  not  be  found  to  vary  in  color,  &c., 
if  prepared  by  the  above  directions,  and  will 
be  the  best  method  of  exhibiting  the  sesqui¬ 
oxide  of  iron  in  solution. 

This  tincture  has  a  reddish  brown  color, 
styptic  acid  taste,  and,  if  evaporated,  yields  a 
deliquescent  mass  ;  its  dose  is  the  same  as  for 
the  tincture  of  sesquichloride  of  iron. 
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The  persesquinitratc  of  iron  can  only  be 
obtained  in  crystals,  by  the  method  noticed 
by  Vanquelin,  by  leaving  nitric  acid  for  a 
long  period  in  contact  with  the  black 
oxide  of  iron.  The  crystals  form  in  the  li¬ 
quid,  and  are  transparent  and  colorless  ;  but 
when  kept,  acquire  a  brownish  tinge.  Their 
taste  is  astringent  and  acid,  and  they  redden 
vegetable  blues,  very  deliquescent,  and,  when 
heated,  melt  in  their  water  of  crystallization, 
acquiring  a  deep  reddish  browm  color.  They 
are  composed,  according  to  Dr.  Thomson, 
of — 

1 1  atoms  nitric  acid .  =81 

1  ,,  sesquioxide  iron  =  40 

8  „  water .  =72 


TESTS  FOR  ARSENIC. 

A  course  of  two  Lectures  will  be  delivered 
on  this  most  important  subject  by  Dr.  M. 
Rosenthal ;  the  first  on  the  12th,  and  the 
second  on  the  19th  of  April  inst.,  at  half-past 
eight,  p.m.,  in  the  London  Mechanics'  In¬ 
stitution,  Southampton-buildings,  Chancery- 
lane.  The  lecturer  intends  to  explain,  in  a 
popular  manner,  elucidating  by  experiments, 
the  contrivances  calculated  to  discover  very 
minute  quantities  of  arsenic ;  and  chiefly  to 
dwell  on  the  meritorious  and  ingenious  test 
of  Mr.  Marsh.  We  cannot  but  anticipate 
valuable  instruction,  and  highly  recommend 
our  readers,  and  especially  the  medical 
jurists,  to  avail  themselves  of  the  opportunity 
afforded. 

Tickets  are  to  had  at  the  Library  of  the 
Institution  daily,  from  eleven  a.m.  to  ten 
p.m. 


ANALYSIS  OF  VESICAL  CALCULI  * 

BY  E.  BERNOT. 

Among  the  numerous  analyses  tending  to 
characterise  the  chemical  nature  of  many 
urinary  concretions,  wre  find  none  which  pre¬ 
sent  the  slightest  resemblance  to  those  ob¬ 
served  in  a  calculous  patient,  who,  treated 
several  times  by  the  method  of  lithotrity, 
was  constantly  cured. 

At  the  time  of  his  admission  into  the  hos¬ 
pital,  the  urine  was  reddish,  turbid,  and 
powerfully  ammoniacal,  leaving  an  abundant 
deposit  by  cooling.  After  he  had  been  in 
the  hospital  for  some  weeks,  the  urine  be¬ 
came  less  dark  colored,  transparent  after 
emission,  marking  1  ’05  degrees  of  the  urino- 
meter  at  80’6°F.  becoming  opalescent  by 
cooling  to  59°F.,  and  measuring  2’01  degrees 


of  the  uriuometer.  By  settling,  it  deposited 
calcareous  salts,  mixed  with  a  large  propor¬ 
tion  of  animal  matter  (decomposed  mucus  of 
the  bladder). 

Beiug  desirous  of  knowing  the  proportions 
of  matter  constituting  these  vesical  concre¬ 
tions,  1  made  the  following  analysis  : — 

I.  One  gramme,  carefully  weighed,  lost 
by  calcination,  in  animal  matter  and  mois¬ 
ture, — 

Loss .  0.4770 

Calcareous  residue. . .  0’5230 


1-0000 

II.  Two  portions  of  the  5,230  of  calca¬ 
reous  residue  gave — 

Phosphate  of  magnesia. .  0.1040  0’1050 

„  lime . 0.20fi0  0*2050 

Carbonate  of  lime . 0.2130  0.2130 

Uric  acid,  traces .  ,,  ,, 


0-5230  0-5230 

Loss  by  calcination  =0-4770  0-4770 

1-0000  1-0000 


HOW  TO  CONCOCT  AN  ARTICLE 
FOR  THE  “  PHARMACEUTICAL 
JOURNAL." 

A  Formula  to  enable  Members  and  Asso¬ 
ciates  of  the  Pharmaceutical  Society  to 
write  Articles  for  their  Journal,  or  Papers 
to  read  before  the  Society,  upon  the  Plan 
invariably  adopted  and  approved  by  the 
Editors  of  that  Journal  and  the  Council  of 
the  Society,  with  the  President’s  Form  lor 
a  Speech : — 

Commence  by  saying,  this  is  a  very  im¬ 
portant  subject ;  and  then  proceed  to  observe, 
that  Dr.  Pereira  says — Dr.  A.  J.  Thomson 
mentions,  Sec. — Dr.  Christison  observes, 
&c. — Dr.  Duncan  alludes,  Sec. — Mr.  R. 
Phillips  asserts,  &c.  Sec. — Mr.  Brande 
considers,  &c.  Sec. — Dr.  Paris  writes  thus, 
&c.  Sec. ; — and,  when  it  is  w  ished  to  appear 
very  learned,  quote  from  Soubeiran,  Berze¬ 
lius,  and  Liebig ;  and  conclude  by  saying, 
that  you  have  not  at  present  pursued  your 
investigations  any  further,  but  hope  to  do  so 
shortly. 

The  President  will  then  declare,  that  the 
Society  is  much  obliged  to  you  for  this  very 
interesting  paper  ;  but  that  we  must  not,  on 
any  account,  deviate  from  the  London  Phar¬ 
macopoeia. 

W.  B. 


*  Journal  cle  Pharmacie ,  February,  1844. 
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THE  FORTHCOMING  MEDICAL 
REFORM  BILL. 

To  the  Editors  of  the  Chemist. 

Gentlemen — 

It  is  understood  that  Sir  James  Graham  is 
about  to  introduce  his  long-promised  Bill  to 
reform  the  medical  profession,  “  and  all 
that  pertaineth  thereto.”  At  present,  those 
most  interested  in  the  measure  are,  of 
course,  ignorant  as  to  its  nature  and  extent. 
One  thing,  it  is  hoped,  it  will  take  especial 
cognizance  of,  and  that  is  the  sale  of  drugs 
by  any  persons  who  have  not  been  ap¬ 
prenticed  to,  or  regularly  brought  up  in, 
the  business.  A  great  deal  of  mischief  is 
done  by  the  sale  of  drugs  and  chemicals  by 
ignorant  and  unqualified  persons,  such  as 
grocers,  oilmen,  cow  leeches,  quacks,  &c. 
&c.,  and  there  ought  to  be  a  clause  to  the 
effect,  “  that  after  a  certain  time  a  penalty 
will  be  imposed  on  any  such  persons  so 
offending.’ 1 

Another  clause  ought  to  have  reference 
to  Sunday  trading.  It  is  really  shameful 
that  assistants  and  apprentices  should  be 
kept  in  on  the  Sabbath  for  the  sake  of 
adding  a  few  shillings  to  their  employers’ 
returns. 

Some  of  the  members  of  the  Pharma¬ 
ceutical  Society,  I  understand,  of  all  others, 
are  mean  enough  to  keep  up  the  system 
alluded  to,  instead  of  honorably  setting 
a  better  example.  I  am  quite  aware  that 
some  competent  person  ought  always  to  be 
at  home  to  dispense  medicine  when  re¬ 
quired  ;  but  why  should  the  shops  make 
such  a  display  on  the  Sunday,  almost  rival¬ 
ling  the  gin  shops  in  the  show  and  glare  of 
light  ? 

In  conclusion,  Gentlemen,  allow  me  to 
ask  you,  if  the  Pharmaceutical  Society, 
instituted  for  the  special  protection  of  che¬ 
mists  and  druggists,  is  preparing  for  the 
warfare  which  may  be  anticipated  from  the 
Bill  in  question,  or  is  at  as  soporific  as 
ever  ?  I  am,  Gentlemen, 

Yours,  respectfully, 

March  14,  1844.  J.  T. 


MILAN  PLASTERS* 

BY  M.  E.  SOUBEIRAN. 

Grammes. 


If  Eesinof  elemi  I  19- 

Liquid  storax  j 

Yellow  wax .  150 

Camphor .  30 

Cantharides  in  fine  powder  250 


The  resin  and  the  wax  are  melted 
together,  and  the  storax  is  added,  then  the 


cantharides,  and  the  whole  is  kept  on  a 
very  gentle  fire  for  half  an  hour ;  at  the 
end  of  this  time  it  is  removed  from  the  fire, 
and  the  plastic  mass  is  agitated  with  a  spa¬ 
tula  until  nearly  cold,  and  the  camphor  is 
then  incorporated.  This  plaster  is  of  good 
consistence,  and  promptly  and  surely 
produces  vesication.  The  Milan  plas¬ 
ters  are  most  frequently  prepared  on  black 
taffety. 

This  formula  was  communicated  to  me  by 
M.  Louradour.  The  following  is  one  for  which 
I  am  indebted  to  the  kindness  of  M. 


Menier  -  Grammes. 

P  Burgundy  pitch .  1,500 

Resin  of  elemi  .  300 

Galipot  . .  400 

Liquid  storax .  700 

Yellow  wax. . .  700 

Powder  of  cantharides  ....  1,400 

Powdered  camphor .  160 

Essence  of  lavender  ........  6 

F.  S.  A. 


M.  Monchon  has  also  published  a  for¬ 
mula,  which  I  have  given  in  my  Traite  de 
Pharmacie,  and  which  is  very  good  :  it  is  as 


follows : —  Grammes. 

P  Resin  pitch  . 250 

Yellow  wax  . 250 

Lard .  250 

Powder  of  cantharides .  250 

Turpentine  . 64 

Essence  of  lavender .  4 

, ,  thyme .  4 

F.  S.  A. 


This  plastic  composition  is  spread  on 
black  taffety.  It  is  employed  as  a  derivative 
against  fluxions,  pains  in  the  head  and  eyes, 
and  rheumatism ;  one  or  two  plasters  are 
applied  to  the  place,  and  covered  with  a 
compress.  They  are  removed  only  when 
they  cease  to  produce  a  secretion  of  serosity, 
and  when  they  detach  themselves :  they  are 
renewed  when  wanted. 


DISPENSARY  FOR  THE  TREATMENT 
OF  DIABETES,  CALCULUS,  &c. 

We  have  received  a  prospectus  of  an  Insti¬ 
tution,  which  has  lately  been  established  in 
London  Wall.  That  such  a  dispensary  has 
not  before  been  established  is  matter  of  some 
surprise  to  us.  The  objects  are  good  ;  and 
we  consider  it  well  deserving  of  the  support 
of  those  whose  means  enable  them  to  aid 
in  the  relief  of  the  poor  afflicted  with  the 
various  disorders  of  the  urinary  system. 
We  are  confident  that  many  of  our  readers 
will  unloose  their  purse  strings  in  favor  of 
this  charity,  and  we  shall  be  happy  to  find 
this  appeal  responded  to. 


*  Journal  de  Pharmacie ,  Feb.  1844. 
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We  must  add,  that  “  Subscriptions  will 
be  thankfully  received  by  the  Treasurer,  T. 
Sydney,  Esq.,  Leyton  House,  Essex,  aud  8, 
Ludgate-hill ;  the  Secretary,  H.  Empson, 
Esq.,  27,  Bucklersbury,  or  27,  Regent - 
square;  and  Messrs.  Hankey  and  Co., 
bankers,  7,  Fenchurch-street ;”  and  we 
hope  they  will  speedily  receive  plenty . 


CURE  FOR  EPILEPSY.* 

M.  Lemoine  has  successfully  treated  three 
cases  of  epilepsy  by  the  administration  of 
the  following  mixture  : — Liquor  ammonise, 
twelve  minims  ;  syrup  of  orange  flowers, 
one  ounce  ;  distilled  water  of  linden  flowers, 
two  ounces ;  and  distilled  water  of  cherry- 
laurel,  half  an  ounce — for  a  mixture.  The 
first  case  was  that  of  a  man,  thirty-six  years 
of  age,  who  was  seized  with  epilepsy  in  1841, 
a  month  after  a  fall.  When  M.  Lemoine 
was  called  to  him,  in  1842,  he  had  at  least 
four  or  five  fits  during  the  week.  He  took 
four  of  the  above  mixtures  in  the  space  of 
three  months,  and  has  not  since  had  an 
attack.  The  second  patient,  a  dress-maker, 
thirty-five  years  of  age,  wras  seized  with 
epilepsy  in  1838,  a  few  weeks  after  having 
been  terrified  with  a  drunken  man,  during 
menstruation.  From  that  time  she  remained 
subject  to  very  frequent  attacks,  which  w^ere, 
however,  we  may  remark,  suspended  during 
a  pregnancy.  In  December,  1842,  she  be¬ 
gan  the  treatment,  and  had  no  fit  from  that 
time  until  the  beginning  of  April.  The 
third  patient,  a  nail-maker,  forty  years  of 
age,  had  been  subject  to  severe  epileptic  at¬ 
tacks  for  the  last  twenty  years.  He  had 
generally  four  or  five  during  the  month. 
He  began  the  use  of  the  mixture  in  the  first 
days  of  January,  1843, — three  table-spoons¬ 
ful  a-day ;  and  from  that  time  to  the  8th 
of  April,  1843,  experienced  no  return  of 
the  epileptic  fits.  He  only  once,  in  Fel  - 
ruary,  had  a  Slight  vertigo,  which  did  not 
last  more  than  five  minutes. 

The  active  principles  in  M.  Lemoine’s 
formulae,  are  the  ammonia  and  the  prussic 
acid  contained  in  the  laurel  water.  The 
quantity  of  the  latter,  how’ever,  is  so  small, 
that  we  cannot  attribute  to  it  much  in¬ 
fluence  over  the  morbid  state  of  the  eco¬ 
nomy.  Ammonia,  as  nearly  every  other 
medicine,  has  been  tried  repeatedly  in  the 
treatment  of  this  dire  disease,  and  has  failed. 
Still  we  are  so  utterly  powerless  in  most 
cases  of  epilepsy,  that  no  remedy,  which  is 
brought  forward  as  a  successful  therapeutic 
agent,  should  be  dismissed  without  having 
been  tried  in  the  manner  in  which  it  is  stated 
to  have  succeeded. — Revue  Medicate. 


TARTAR  EMETIC  IN  PROTRACTED 
LABOR* 

Dr.  Gilbert,  writing  in  New  York  Jour¬ 
nal  of  Medicine ,  recommends  the  adminis¬ 
tration  of  this  remedy  in  those  cases  of  labor 
which  are  protracted  by  “  insufficient  action 
of  the  womb  and  rigidity  of  the  os  tincce.” 
These  conditions  are  most  frequently  found 
to  occur  in  patients  of  “tense  fibre  and 
rather  robust  constitution.”  Bleeding  not 
having  had  the  desired  effects,  and  ergot  of 
rye  not  being  approved  of,  the  author  was 
induced  “  to  make  a  trial  of  tartrate  of  an¬ 
timony  and  potass,  in  doses  of  half  a  grain 
the  first  portion,  and  then  a  quarter  of  a 
grain  every  fifteen  minutes,  until  emesis  ;  as 
soon  as  retching  commenced  the  uterine 
contractions  strengthened,  and  the  labor 
terminated  speedily.”  He  says,  “  I  have 
frequently  used  the  tartar  emetic  since,  and 
always  wflth  the  most  satisfactory  results.” 

Dr.  Ramsbottom  speaks  favorably  of  the 
same  remedy.  It  must  be  administered  in 
doses  sufficient  to  keep  up  nausea.  Dr. 
Gilbert,  in  the  same  Journal,  describes  the 
effects  of 

STRYCHNINE  IN  INFLUENZA.f 

He  says,  “  The  influenza  made  its  first 
appearance,  during  the  present  season,  in 
Gettysburg,  Pa.,  about  the  1st  of  July.  The 
disease  was  characterised  by  the  usual  symp¬ 
toms.  Iu  two  cases  severe  nervous  ear-ach 
was  the  leading  symptom  ;  in  one  case,  pe¬ 
riodical  neuralgia  of  the  supra-orbital  nerve 
came  on  every  morning  at  eight  o’clock. 
Observation  soon  convinced*  us  that  this 
disease  in  the  commencement  had  its  seat 
in  the  nervous  system,  which  was  in  a  state 
of  depression,  and  that  after  this  the  mucous 
tissue  was  the  next  to  suffer.  Having  suc¬ 
ceeded  with  strychnine  in  many  of  those 
diseases  denominated  neuroses,  in  which 
there  was  no  inflammation  or  congestion  of 
the  nervous  centre,  we  supposed  chat  in  this 
"affection  its  use  might  be  followed  with 
results  equally  favorable.  We  have  since 
exhibited  it  in  a  number  of  cases  with  excel¬ 
lent  effects,  always  first  subduing  any  local 
inflammation  which  might  be  present.” 


POISONING  BY  THE  LOLIUM  TE- 
MULENTUM,  WITH  THE  MEANS 
OF  DETECTING  THIS  SEED  WHEN 
MIXED  WITH  WHEAT  FLOUR.+ 

BY  GIOVANNI  RUSPINI. 

The  author  was  charged  with  the  analysis 
of  some  bread  which  had  rendered  ill  twenty 

*  The  Lancet.  f  Ibid. 

+  Journal  de  Chimie Mfdicale,  Feb.,  1844. 
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women  employed  in  a  silk  manufactory. 
These  women,  after  having  eaten  it,  were 
seized  with  somnolency,  with  an  universal 
convulsive  tremor,  accompanied  by  coldness 
of  the  extremities. 

W  hen  this  bread  was  presented  to  him,  it 
was  grey,  compact,  heavy,  and  of  a  disagree¬ 
able  odor,  and  reminded  the  author  of  the 
examples  of  adulteration  by  means  of  alum 
or  sulphate  of  copper  with  wheat  flour ;  but 
he  did  not  find  the  characters  which  these 
salts  present.  He  then  thought  of  the  lime 
and  of  the  arsenic  which  agriculturists 
employ  in  the  operation  of  liming ;  then 
he  proceeded  to  analysis,  and  he  found 
in  the  bread  a  greater  quantity  of  lime  than 
is  ordinarily  met  with,  which  he  attributed 
to  the  water  used  in  its  preparation.  He 
then  asked  for  a  sample  of  the  flour,  thinking 
that  it  might  contain  some  organic  principle 
which  might  have  been  altered  or  disguised 
by  the  action  of  fire ;  but  he  experienced 
considerable  delay  in  procuring  it,  and  in 
the  meantime  the  manager  of  the  manufac¬ 
tory  in  which  the  women  were  employed 
went  to  the  baker,  and,  after  reproaches  and 
threats,  obtained  from  him  the  avowal  that 
the  miller  had  sometimes  furnished  to  him 
flour  containing  lolium.  The  physician, 
thinking  that  he  recognised  the  symptoms  of 
poisoning  caused  by  this  substance,  adminis¬ 
tered  emetic  and  emulsions,  and  all  the 
symptoms  were  soon  dissipated.  The  affair 
rested  here.  However,  says  M.  Ruspini,  in 
my  quality  of  pharmacien,  although  I  was  no 
longer  professionally  engaged  to  make  inves¬ 
tigations  relative  to  this  case,  I  immediately 
began  to  make  experiments  in  order  to  dis¬ 
tinguish  pure  wheat  flour  from  that  mixed 
with  lolium.  My  method  of  analysis  is  sim¬ 
ple,  and  capable  of  being  put  in  practice  by 
persons  unacquainted  with  science.  It  con¬ 
sists  in  digesting  for  half  an  hour  alcohol  at 
35°  at  the  ordinary  temperature,  with  half 
an  ounce  of  wheat  flour  ;  the  more  pure  it  is 
the  more  limpid  will  the  alcohol  remain  ; 
then  it  will  take  only  a  more  or  less  deep 
straw  color,  according  as  the  flour  contains 
more  or  less  of  the  pericarp  and  embryo 
passed  through  the  sieve,  owing  to  the  care¬ 
lessness  or  design  of  the  miller.  The  alcohol 
will  be  colored  yellow  by  dissolving  the  pe¬ 
culiar  resin  which  the  Triticum  hybernum 
contains,  and  which  resides  in  the  pericarp. 
The  taste  of  the  alcohol  thus  colored  will  not, 
however,  be  disagreeable ;  it  will  even  be 
rather  sweet.  If,  on  the  contrary,  alcohol 
be  digested  with  flour  mixed  with  the  seeds 
of  the  lolium,  the  spirit  of  wine  will  imme¬ 
diately  acquire  a  characteristic  greenish  tint, 
which  will  gradually  become  deeper ;  the 
taste  of  the  tincture  will  be  astringent  and 
disagreeable  to  the  extent  of  exciting  vomit¬ 


ing.  Evaporated  to  dryness  in  a  poi’celain 
capsule,  it  will  give  as  a  product  a  greenish- 
yellow  resin,  possessing  the  same  characters 
as  the  tincture,  but  more  powerful,  and  so 
evident  as  to  leave  no  doubt  as  to  the  adul¬ 
teration  in  question. 

Some  reflections  follow  concerning  the  in¬ 
famy  of  such  a  fraud,  and  the  necessity  of 
punishing  it,  by  publishing  the  names  of  the 
bakers  who  allow  it,  in  the  public  journals. 

In  a  note,  the  author  says  that  the  arsenic 
used  in  the  liming  is  decomposed  by  the 
earth,  and  that  the  plant  cannot  preserve  any 
trace  of  it. 

In  a  second  note,  he  announces  that  this 
year,  the  rains  having  been  very  abundant, 
before  the  putting  forth  of  the  ears,  all  the 
bad  herbs,  particularly  the  lolium,  grew 
abundantly  in  the  fields,  rendering  it  neces¬ 
sary  to  sift  the  corn  with  much  care. 


ON  THE  ADULTERATION  OF  VINE¬ 
GAR.  BY  SULPHURIC  ACID  * 

BY  PROFESSOR  GARNIER. 

It  is  known,  that  dilute  sulphuric  acid,  by 
aid  of  heat,  converts  fecula  firstinto  dextrine, 
and,  if  the  heat  be  contained,  into  glucose 
or  grape-sugar.  It  then  loses  the  property  of 
turning  blue  with  iodine. 

In  the  first  case,  this  reagent  colors  it  of  a 
vinous  violet,  and  in  the  second,  there  is  no 
coloration  at  all.  The  alteration  which  sul¬ 
phuric  acid  causes  fecula  to  undergo,  is  re¬ 
garded  as  a  disaggregation.  According  as 
disaggregation  is  more  or  less  advanced,  the 
coloration  by  iodine  changes  in  tint,  and, 
when  there  is  no  longer  any  coloi'ation,  dis¬ 
aggregation  is  complete.  These  properties 
of  fecula  may  be  turned  to  account  for  de¬ 
tecting  the  presence  of  sulphuric  acid  in 
vinegar,  the  adulteration  of  vinegar  by  this 
acid  being  very  common,  as  M.  Chevallier 
has  observed. 

Before  giving  an  account  of  the  precision 
of  this  assay,  two  samples  of  vinegar  are 
taken,  the  one  pure,  and  the  other  containing 
a  very  small  quantity  of  sulphuric  acid  (if 
it  contain  only  T7^th  it  will  be  easily  de¬ 
tected)  ;  about  half  a  grain  of  fecula  for  100 
cubic  centimetres,  or  one  grain  of  vinegar, 
and  the  mixture  is  heated  in  a  phial. 

After  about  ten  minutes,  the  presence  of 
sulphuric  acid  may  be  perceived.  By  testing 
these  two  liquors  separately  by  tincture  of 
iodine,  in  pure  vinegar,  the  coloration  is  blue 
as  usual,  and  in  the  other  it  presents  a  violet 
tint,  which  approaches  vinous  red. 

If  the  ebullition  of  vinegar  be  continued, 

*  Journal  de  Chimie  Medicate,  February, 

1844. 
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and  if  the  a^say  be  repeated  [with  a  small 
quantity,  the  coloration  seems  to  become 
more  and  more  vinous,  whilst  that  of  pure 
vinegar  always  remains  the  same.  Finally, 
after  twenty  or  thirty  minutes’  boiling,  the 
adulterated  vinegar  is  no  longer  colored  by 
iodine. 

If  we  called  to  mind  the  action  of  sul¬ 
phuric  acid  on  fecula,  it  is  evident  that  the 
small  portion  which  the  above-mentioned 
sample  contained,  were  sufficient  for  obtain¬ 
ing  the  total  disaggregation  of  the  fecula, 
whilst  pure  vinegar  had  no  action  on  it. 


ANALYSIS  OF  THE  BLOOD  IN 
A  CASE  OF  LEAD  COLIC.* 

BY  PROFESSOR  COZZI. 

Having  been  charged  with  the  analysis  of  a 
certain  quantity  of  blood,  taken  from  a  sub¬ 
ject  attacked  with  lead  colic,  Professor  Cozzi 
sought  to  ascertain  whether  this  liquid  con¬ 
tained  salts  or  oxides  of  lead,  and  whether 
these  substances  were  combined  with  all 
the  proximate  principles  of  the  blood,  or 
only  with  some  of  them. 

He  detected  the  presence  of  a  salt  and  an 
oxide  of  this  metal,  and  he  found,  moreover, 
that,  instead  of  being  combined  with  the 
haematosin,  the  periglobule,  and  the  fibrin, 
they  entered  into  combination  with  the 
albumen. 

This  analysis,  which  supports  the  theories 
already  published  by  Schuebler,  Berzelius, 
Lassaigne  and  Taddei,  is  the  first  by  which 
we  have  been  made  acquainted  with  which  of 
the  proximate  principles  of  the  blood  lead 
really  enters  into  combination. 

[The  analyses  which  we  made  with  M. 
Brichetau,  of  the  urine  of  white  lead  makers 
attacked  wuth  lead  colic,  showed  that  these 
urines  contained  salts  of  lead. — A.  Ci:e- 

VALLIER.] 


THERAPEUTICAL  EMPLOYMENT 
OF  CHLORIDE  OF  SILVEli.f 

BY  DR.  PERRY. 

The  chloride  of  silver,  already  recom¬ 
mended  by  Poterius  as  an  anthelmintic  and 
hydragogue ;  by  Hoffmann  as  evacuating 
from  the  pituitusm  cases  of  dropsy  and  me¬ 
lancholy  ;  by  Zachinius  as  an  excellent 
remedy,  associated  with  sulphuret  of  an¬ 
timony,  for  mania,  melancholy,  and  epi¬ 
lepsy;  and  finally,  in  latter  times,  by  Pro¬ 
fessor  Serres  against  syphilis.  Chloride  of 


*  Giornale  per  tiervireai  Proyressi. 
f  The  American  Medical  Intelligencer. 


silver  has  also  been  employed  in  several 
pathological  cases,  by  Dr.  Perry. 

This  practitioner  declares  that  he  finds 
it  preferable  to  the  nitrate,  because  it  is  more 
certain  in  its  effects,  more  easily  applied,  less 
liable  to  decomposition,  and  without  dis¬ 
agreeable  taste. 

Chloride  of  silver  succeeds  best  under  the 
form  of  pills.  How'ever,  for  young  children, 
it  may  be  prescribed  in  the  state  of  powder, 
or  in  suspension  in  an  appropriate  syrup. 

The  internal  use  of  this  salt  does  not  de¬ 
termine  the  greenish  or  brown  coloration  of 
the  skin  like  the  nitrate. 

Dr.  Perry  prescribes  this  chloride  in  epi¬ 
lepsy.  The  dose  in  which  he  ordinarily  ad¬ 
ministers  it,  in  cases  of  this  kind,  is  15 
centiyrs.  four  or  five  times  a  day.  The 
effects  are  more  marked  than  those  of  nitrate 
of  silver. 

He  gives  it  also  in  chronic  dysentery,  com¬ 
mencing  with  25  milligrammes  three  or  four 
times  a  day,  and  gradually  raising  the  dose 
to  10  or  15  centiyrs.  at  each  administration. 
Under  the  influence  of  this  medicine,  the 
number  of  motions  and  all  the  other 
symptoms  very  soon  abate. 

Menstruation,  even  when  it  has  been 
suppressed  for  a  long  time,  is  repaired  by 
action  of  chloride  of  silver,  provided  that  its 
employment  be  sustained  for  two  or  three 
weeks',  in  the  dose  of  5  to  15  centigrammes. 

Dr.  Perry  has  also  found  its  employment 
beneficial  in  the  secondary  symptoms  of 
syphilis. 


POISONED  SALT.* 

It  is  stated  in  a  letter  from  La  Haye  that 
more  than  80  inhabitants  of  that  town  have 
lately  been  poisoned  from  having  used  salt 
procured  from  a  manufactory  at  which  it  was 
sold  at  a  very  low  price.  From  chemical 
experiments,  it  has  been  ascertained  that 
this  salt  contained  arsenic  in  the  proportion 
of  a  fifth  of  its  weight.  The  cuuse  of  this 
mixture,  wffiich  might  have  caused  the  death 
of  so  many  persons,  is  unknown.  Hitherto, 
only  one  of  the  victims  has  died :  there  is 
some  hope  of  saving  the  others. 


BELLADONNA  IN  PAINFUL  MEN¬ 
STRUATION^ 

Dr.  G.  Bird  drewr  the  attention  of  the  Medical 
Society  to  that  form  of  dysmenorrhoea  which 
wms  unaccompanied  by  organic  change,  or  at¬ 
tended  by  the  discharge  of  shreds  from  the 
uterus,  and  in  which  the  pain  was  referred  to 


*  La  Presse,  December  18,  1843. 
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the  lower  part  of  the  abdomen,  immediately 
over  the  uterus.  In  these  cases  he  had  found 
belladonna,  properly  prepared,  of  the  great¬ 
est  efficacy.  When  the  patient  was  of  a 
leuco-phlegmatic  habit,  pale  and  chlorotic  in 
appearance,  he  ordered  five  grains  of  extract 
of  bellodonna  and  twenty  grains  of  sulphate 
of  zinc,  to  be  divided  into  twenty  pills,  and 
of  these  one  was  ordered  to  be  given  imme¬ 
diately  on  the  accession  of  pain,  and  repeated 
every  two  or  three  hours,  until  the  pain 
ceased.  When  the  patient  was  plethoric  and 
of  full  habit,  he  substituted  ten  grains  of 
ipecacuanha  for  the  zinc,  and  the  pills  were 
given  in  the  same  manner.  In  the  intervals 
of  menstruation  purgatives  were  adminis¬ 
tered,  with  medicines  tending  to  improve  the 
general  health.  This  treatment  he  had 
scarcely  ever  known  fail. 

Mr.  Pilcher  had  found  belladonna  and 
ipecacuanha  very  serviceable  in  cases  of 
hooping-cough.  In  neuralgia  of  the  face 
morphia  and  quinine,  and  of  the  breast,  bel¬ 
ladonna  or  the  liquor  cinchona,  were  the 
best  remedies. 

Dr.  Waller  had  used  belladonna  alone, 
both  externally  and  internally,  in  cases  of 
dysmenorrhoea,  with  temporary  relief.  He 
applied  it  externally  in  the  form  of  a  plaster 
of  the  simple  extract  spread  on  adhesive 
plaster.  He  had  seen  the  belladonna  in  con¬ 
junction  with  hydrocyanic  acid,  in  the  pro¬ 
portion  of  one  grain  of  the  extract  to  five 
minims  of  Scheele’s  preparation,  four  or  five 
times  a  day,  of  great  benefit  in  cases  of  se¬ 
vere  gastrodynia.  He  had  found  the  bella¬ 
donna  also  of  great  service  in  various  anoma¬ 
lous  neuralgic  pains. 

Dr.  Garrard  had  used  belladonna  in  the 
forms  mentioned  by  Dr.  Bird,  and  in  the 
second  set  of  cases,  attended  by  plethora, 
had,  instead  of  the  ipecacuanha,  often  use¬ 
fully  substituted  colchicum.  Belladonna  and 


quinine  he  had  found  of  service  in  cases  of 
gastrodynia. 

The  President  had  found  the  belladonna 
plaster  very  useful  in  cases  of  subcutaneous 
painful  tubercle. 


GAMBOGE  AND  CHIMAPHILA  IN 
DROPSICAL  AFFECTIONS. 

To  the  Editors  of  The  Chemist. 

Gentlemen — Having  found  the  following 
formulae  of  singular  benefit  in  the  species  of 
dropsy  arising  from  tubercular  disease  of  the 
kidneys,  you  may  probably  think  it  worthy 
of  a  corner  in  your  pages. 

The  dose  of  gamboge  may  appear,  in  the 
opinion  of  many,  too  small  to  produce  any 
marked  result.  On  this  subject  I  shall  only 
remark,  that  minute  doses  of  that  gum  inva¬ 
riably  act  as  an  antispasmodic.  Whether 
this  action  has  ever  yet  been  noticed,  I  am 
not  aware  :  it  is,  however,  nevertheless,  a  fact. 
I  remain, Gentlemen,  your  obedient  servant, 
W.  Hamilton  Kittoe,  M.D. 

25,  Thayer-streot,  Manchester,  square, 

March  20,  1844. 

Potassse  Hydriodatis. .  9ij. 

Tinct.  Opii  .  5ss. 

Decoct.  Chimaphilse. .  Jvj. 

Two  or  three  table-spoonsful  to  be  taken 
at  morning,  noon,  and  night. 

^ — Pulv.  Jacobi  Yeria .  xxiv.  gr. 

Hydrarg.  Chloridi  ....  viij.  ,, 
Pulv.  Gum  Cambogi  ....  xij .  , , 

Extract.  Hyoscyami  ....  9ij. 

Divide  into  16  pills ;  one  to  be  taken 
every  night. 

The  Chimaphila,  otherwise  known  by  the 
name  of  the  Pyrola  Umbalata,  has  not  been 
sufficiently  noticed  by  the  profession  in  this 
country.  It  is  a  well  known  and  very  popular 
remedy  amongst  the  negro  population  in  the 
West  Indies  ;  and  I  have  found  it  of  great 
efficacy  in  every  species  of  dropsical  affection. 
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IV.  REVIEWS  AND 

MEDICINES,  THEIR  USES  AND 
MODES  OF  ADMINISTRATION  ; 
INCLUDING  A  COMPLETE  CON¬ 
SPECTUS  OF  THE  THREE  BRI¬ 
TISH  PHARMACOPOEIAS,  AN  AC¬ 
COUNT  OF  ALL  THE  NEW  RE¬ 
MEDIES,  AND  AN  APPENDIX  OF 
FORMULAE.  By  J.  Moore  Neligan, 
M.D.,  Physician  to  Jervis  Street  Hospi¬ 
tal,  and  Lecturer  on  Materia  Medica  and 
Therapeutics  in  the  Dublin  School  of  Me¬ 
dicine.  Dublin :  J.  Fannin  and  Co. 
London:  Longman  and  Co.  1844. 

Our  readers  will  find  this  a  most  useful 
work;  a  large  amount  of  information  is  care¬ 
fully  condensed  into  a  moderate  space.  As 


a  book  of  reference,  it  will  be  found  of  the 
greatest  utility  to  the  physician,  the  apothe¬ 
cary,  the  druggist,  and  the  student. 

The  arrangement  adopted  in  this  work,  is 
based  on  the  ultimate  medicinal  effects  of  re¬ 
medial  substances. 

Chap.  I.,  treats  of  Antacids;  II.,  Anthel¬ 
mintics;  III.,  of  Antispasmodics ;  IV.,  of 
Asti’ingents ;  V.,  of  Cathartics  ;  VI.,  of 
Caustics;  VII.,  of  Diaphoretics  ;  VIII., 
of  Diuretics  ;  IX.,  of  Emetics ;  X.,  of 
Emmenagogues  ;  XL,  of  Emollients  ;  XII., 
of  Epispastics  ;  XIIL,  Errhines  ;  XIV.,  of 
Expectorants;  XV.,  of  Narcotics;  XVI., 
of  Refrigerants;  XVII.,  of  Sedatives,  or 
Contra-stimulants;  XVIII.,  of  Sialogogues  ; 
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XIX.,  of  General  Stimulants  ;  XX.,  of  Spe¬ 
cial  Stimulants;  XXL,  of  Tonies;  XXII., 
of  Supplementary  Agents. 

Appendix  A  contains  a  number  of  formu¬ 
lae,  principally  confined  to  the  new  remedies 
described  in  the  work,  or  to  those  not  yet  in 
general  use. 

Appendix  B  consists  of  a  valuable  poso- 
logical  table. 

We  copy  from  the  author's  preface  an 
outline  of  the  plan  adopted  in  describing 
each  medicinal  substance  : — 

“  1st. — The  officinal  appellation  and  En¬ 
glish  name  of  each  article  is  given ;  and,  in 
the  case  of  vegetable  substance,  the  native 
country  and  Botanical  Classification  of  the 
plant  from  which  it  is  obtained.  For  the 
advantage  of  the  student,  the  most  impor¬ 
tant  characters  of  each  medicinal  plant  are 
also  concisely  described. 

“  2nd. — The  Physical  properties. 

“  3rd. — The  Chemical  properties. 

“  4th. — The  mode  of  preparation.  Under 
this  head  the  processes  of  the  three  British 
Pharmacopoeias  are  given  in  full. 

“  5th. — The  adulterations,  and  the  manner 
in  which  they  may  be  detected. 

“  6th. — The  therapeutical  effects,  and  the 
uses  of  the  substance  in  the  treatment  of 
disease. 

“  7tli. — The  dose  and  mode  of  administra¬ 
tion.  Under  this  head  all  the  officinal  pre¬ 
parations  of  the  British  Pharmacopoeias,  as 
well  as  many  of  those  ordered  by  the  Con¬ 
tinental  and  American  Colleges,  are  intro¬ 
duced. 

“  8th. — The  incompatibles. 

“  9th. — In  the  case  of  poisons,  the  anti¬ 
dotes  and  mode  of  treament." 

The  foregoing  extract  will  enable  our  rea¬ 
ders  to  judge  of  the  utility  of  the  book,  and 
the  following  will  serve  as  an  example  of  the 
mode  in  which  Dr.  Neligan  has  carried  out 
his  plan  : —  ’ 

“  Aloe,  L.  Aloe  socotrina,  D.  E%  j 
Aloes ,  Socotrine  aloes  ;  From  ( Inspissated 
juice  of  the  leaves  of,  L.)  Aloes  spicata, 

D.  L. ; — of  an  undetermined  species  of 
Aloe,  E. 

“  Aloe  hepatica,  D.  Aloe  barba- 
densis,  E.  Aloe  indica,  E.  Hepatic  aloes ;  , 
Barbadoes  aloes ;  Indian  aloes. — From  aloe 
vulgaris,  D .  Extract  or  inspissated  juice  of 
one  or  more  undetermined  species  of  Aloe, 

E.  The  Edinburgh  College  correctly  states, 
that  aloes  is  obtained  from  various  species  of 
the  genus  Aloe  ;  they  are  inhabitants  of  the 
East  and  West  Indies,  Socotora,  Barbary, 
and  the  Cape  of  Good  Hope  ;  and  belong  to 
the  Natural  family  Liliacece,  and  to  the 
Linnsean  class  and  order  Hcxandria  Mono- 
(jynia. 

“  B.  C. — The  species  of  the  genus  Aloe 


from  which  the  drug  is  obtained,  are  gene¬ 
rally  characterized  by  having  woody  stems, 
with  large,  fleshy,  amplexical,  leaves,  glau¬ 
cous,  flat  above  and  convex  below,  having 
marginal  spines  or  serratures ;  Flowers  nu¬ 
merous,  in  spikes  or  racemes,  tubular  co¬ 
lored  ;  stamens  exserted. 

“  P.  U.  Sc  M.  of  Prep. — The  proper  juice 
of  the  leaves  inspissated ;  it  is  obtained 
by  cutting  the  leaves  transversely  near  their 
base,  and  evaporating  the  juice,  which  flows 
spontaneously  from  them,  either  in  the  sun 
or  with  the  aid  of  heat ;  sometimes  the  flow 
of  juice  from  the  leaves  is  aided  by  plung¬ 
ing  them  in  hot  water  ;  and  sometimes  by 
pressure,  when  an  inferior  sort  of  aloes  is 
obtained  ;  a  still  worse  description  is  pro¬ 
cured  by  evaporating  a  decoction  of  the 
leaves. 

“  P.  P. — Obtained  in  those  different  ways, 
and  from  various  parts  of  the  world,  aloes 
differs  much  in  their  physical  properties, 
consequently  several  varieties  of  the  drug 
are  met  with  in  commerce.  In  addition  to 
three  kinds  admitted  by  the  Edinburgh  Col¬ 
lege,  we  shall  describe  a  fourth,  Cape  aloes. — 
1.  Socotrine  aloes  ( Aloe  Socotrina ),  so 
named  from  its  being  prepared  in  the  island 
of  Socotora,  whence  it  is  imported  into 
England  either  by  way  of  Smyrna  or 
Bombay  ;  it  is  in  masses  of  a  golden- 
brown  color,  having  a  smooth  glassy  frac¬ 
ture,  and  a  translucent  garnet-red  hue  at 
the  edges  ;  the  odor  is  fragrant  and  aro¬ 
matic,  much  heightened  by  being  breathed 
on,  and  the  taste  is  bitter ;  it  yields  a  pow¬ 
der  of  a  beautiful  golden-ydlow  color  which 
is  almost  entirely  soluble  in  proof  spirit. 
The  following  are  the  characters  assigned  to 
Socotrine  aloes  by  the  Edinburgh  Pharma¬ 
copoeia  ;  ‘‘In  thin  pieces  translucent  and 
garnet-red,  almost  eutirely  soluble  in  spirit 
of  the  strength  of  sherry.  Very  rare." 
Socotrine  aloes  is  most  probably  procured 
from  the  Aloe  Socrotina,  it  is  imported 
in  skins  or  in  chests. — 2.  East  Indian  aloes 
(Aloe  Indica,  E.),  is  usually  confounded, 
at  least  in  Ireland,  with  the  foregoing 
variety.  It  occurs  in  large  opaque  masses, 
of  a  dark  liver-brown  color,  with  a  dull, 
waxy,  fracture ;  the  odor  is  similar  to,  but 
weaker  than  that  of  socotrine  aloes,  and  the 
taste  equally  bitter ;  it  yields  a  dull  reddish - 
yellow  powder,  a  great  part  of  which  is  in¬ 
soluble  in  proof  spirit.  It  is  brought  to 
England  in  skins  and  chests  from  Bombay, 
but  is  stated  to  be  originally  obtained  from 
the  coasts  of  the  Red  Sea.  It  is  probably 
derived  from  a  species  of  aloe  if  not  identi¬ 
cal  with,  nearly  allied  to  the  Aloe  Socro- 
iina. — 3.  Barbadoes  aloes  (Aloe  Barba- 
densis,  E.  Aloe  hepatica,  D),  is  a  product 
of  Barbadoes,  Jamaica,  and  other  West 
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Indian  islands,  whence  it  is  imported  in 
gourd-shells.  It  is  of  a  dark  liver-brown, 
sometimes  almost  black  color  ;  the  fracture 
is  dull  and  opaque  ;  the  odor  strong  and 
disagreeable,  resembling  that  of  the  human 
axilla,  and  the  taste  very  bitter.  It  is 
reduced  to  powder  with  difficulty,  the  pow¬ 
der  being  of  a  dull  dark-yellow  color.  This 
variety  is  obtained  from  the  Aloe  vulgaris, 
and  probably  from  some  allied  species. — 4. 
Cape  aloes  {Aloe  Capensis ),  is  imported 
in  skins  and  in  chests  from  the  Cape  of 
Good  Hope,  and  is  very  common  in  English 
commerce  although  not  introduced  into  any 
of  the  Pharmacopoeias.  It  is  of  a  glossy 
resinous  appearance,  a  dark  brown  color, 
with  a  greenish-yellow  shade,  especially 
when  in  small  fragments,  a  strong  disagree¬ 
able  odor  much  increased  by  breathing  on  it, 
and  an  acrid  bitter  taste  ;  it  is  very  brittle, 
and  readily  reduced  to  powder,  which  is  of 
a  shining,  greenish-yellow  color.  It  is  pro¬ 
cured  from  the  Aloe  spicata,  and  several 
other  allied  species. 

“  C.  P. — The  most  important  constituent 
of  aloes,  is  a  bitter  extractive  matter  (. Aloesin , 
Pfaff.),  amounting  in  the  finer  sorts  to 
nearly  80,  in  the  inferior  to  about  50  per 
cent. ;  it  is  probably  the  active  principle  of 
the  drug.  The  finer  sorts  of  aloes  contain 
also  resin,  and  a  peculiar  acid  {Aloetic  acid, 
Pereira).  In  addition  to  those  substances, 
the  inferior  sorts  contain  some  vegetable  al¬ 
bumen.  Aloes  is  almost  completely  soluble 
in  boiling  water,  but  as  the  water  cools  a 
dark  brown  substance  insoluble  in  cold  water 
is  deposited  ;  it  is  very  sparingly  soluble  in 
rectified  spirit,  but  dissolves  almost  entirely 
in  proof  spirit,  and  still  more  readily  in 
weaker  spirit ;  heated,  it  fuses  imperfectly, 
and  if  the  heat  be  continued  is  converted 
into  a  resinous  looking,  very  friable  mass. 

“  Adulterations. — The  only  adulteration 
of  aloes  is,  the  mixing  the  inferior  sorts  with, 
or  substituting  them  for,  the  finer  kinds  ;  of 
this  we  can  judge  by  the  physical  characters, 
particularly  the  odor  when  breathed  on,  or 
by  the  solubility  in  weak  spirit. 

“  Th.  E. — In  moderate  doses  from  three  to 
ten  grains,  aloes  acts  as  a  stimulating  cathar¬ 
tic,  influencing  especially  the  large  intestines, 
on  which  it  operates  rather  by  exciting  their 
peristaltic  action,  than  producing  increased 
secretion  from  their  mucous  membrane.  It 
produces  its  effects  more  slowly  than  most 
other  medicines  of  this  class,  from  ten  to 
eighteen  hours  usually  elapsing  before  it 
operates.  The  specific  action  of  aloes  on 
the  large  intestines  contraindicates  its  em¬ 
ployment  in  hoemorrhoidal  affections,  in 
irritation  or  inflammation  of  the  pelvic  vis¬ 
cera,  the  prostrate  gland  or  the  urethra,  in 
pregnancy  and  during  the  menstrual  dis¬ 


charge.  From  its  mode  of  operation  it  is 
also  evidently  not  adapted  for  cases  in  which 
we  wish  to  produce  increased  secretion  from 
the  intestinal  canal,  or  where  a  speedy  ope¬ 
ration  is  required.  The  employment  of  aloes 
as  a  purgative,  is,  nevertheless,  very  general; 
and  perhaps  there  are  few  vegetable  cathar¬ 
tics  more  extensively  used.  In  torpor  of 
the  intestines,  especially  when  accompanied 
with  deficient  secretion  of  bile,  it  is  the 
most  useful  of  this  class  of  remedies  ;  indeed 
by  many  it  is  said  to  be  the  best  substitute 
for  that  secretion,  and  is  therefore  exhibited 
in  jaundice  when  unaccompanied  with  he¬ 
patic  inflammation,  mechanical  obstruction 
of  the  ducts,  &c.  In  habitual  costiveness  so 
common  in  females,  aloes  is  also  adminis¬ 
tered  with  much  benefit,  due  attention  being 
paid  to  the  circumstances  which  contraindi¬ 
cate  its  employment.  Christison  states,  that 
the  cathartic  property  of  aloes  is  much  in¬ 
creased  by  its  combination  with  sulphate  of 
iron,  and  that  its  irritating  action  on  the 
rectum  is  counteracted  by  combining  it  with 
extract  of  hyoscyamus. 

“  D.  &  M.  of  Adm. — Aloe  socotrina,  D. 
L.  E.  Aloe  indica,  E.  gr.  iij.  to  xv. — Aloe 
hepatica ,  D.  Aloe  barbadensis,  E.  gr.  ij.  to 
gr.  v.  It  is  best  administered  in  the  form 
of  pill,  made  with  honey,  mucilage,  &c. — 
Extractum  Aloe  hepaficce,  D.  Extructum 
Aloes  purificatum,,  L.  (“  Prepared  as  the 
simpler  extracts,”  D. — “Aloes,  powdered, 
5xv.  ;  boiling  water,  cong.  j.  ;  macerate  for 
three  days  with  a  gentle  heat  ;  strain,  allow 
the  foeces  to  subside  ;  pour  off  the  clear 
liquor,  and  evaporate  to  a  proper  consist¬ 
ence;”  L.).  Dose,  gr.  v.  to  gr.  xv. ;  this 
is  a  useless  preparation,  when  we  can  obtain 
good  aloes. — Pulvis  Aloes  cum  Canella,  D. 
(Hepatic  aloes,  lbj. ;  canella  alba,  ^iij .  ;  rub 
together  to  powder  and  mix)  ;  Hiera  Picra; 
formerly  much  used  as  an  emmenagogue, 
but  little  employed  now ;  Dose,  gr.  vi,  to 
gr.  xviij. — Pulvii  Aloes  comp.,  D.  L.  (He¬ 
patic  (Socotrine,  L.)  aloes,  §iss.  ;  guaiacum 
resin,  ^i.  ;  aromatic  powder  (compound  cin¬ 
namon  powder,  L.),  the  3SS. ;  rub  the  aloes 
and  guaiacum  separately  to  powder,  and  mix 
in  the.  aromatic  (cinnamon,  L.)  powder.)  A. 
stimulating  cathartic  not  much  used.  Dose, 
gr.  x.  to  9i. — Pilulce  Aloes,  E.  (Soco¬ 
trine  aloes ;  and  Castile  soap  of  each  equal 
pai’ts ;  conserve  of  red  roses,  q.  s.  ;  beat 
into  a  proper  pill  mass).  — P.  (Aloes,  5  iv.; 
soap,  5vi.  ;  oil  of  anise,  gtt.  viij.  ;  syrup,  q. 
s. ;  mix).  Dose,  gr.  x.  to  5$s. — Pilulce  Aloes 
comp.,  D.  L.  (Hepatic  (Socotrine,  L.)  aloes 
(powdered  L.),  ;  extract  of  gentian,  ^ss. ; 

oil  of  caraway,  min.  xl.  ;  simple  syrup,  a 
sufficiency  ;  mix).  An  excellent  habitual 
purgative.  Dose,  gr.  v.  to  gr.  xv. — Pilulce 
Aloes  cum  Myrrhd,  D.  L.  E.  (Hepatic  (Soco- 
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trine,  L.  Socotrine  or  East  Indian,  E.) 

aloes  (powdered,  L.),  30-  (4  l,arts’  E.)  ; 
saffron,  $j.  (1  part,  E.) ;  myrrh,  *i.  (2  parts 
E.)  ;  syrup  (conserve  of  red  roses,  E.),  q. 
s. ;  beat  to  a  proper  mass).  Rufus'  Pills. 
An  excellent  stimulating  cathartic  and  em- 
raenagogue.  Dose,  gr.  x.  to  gr.  xx. — 
Pilulce  Aloes  ct  Assafcetidce,  E.  (Socotrine 
or  East  Indian  aloes;  assafoetida ;  and 
Castile  soap,  equal  parts;  conserve  of  red 
roses,  q.  s.  ;  beat  to  a  proper  mass).  Ca¬ 
thartic  and  antispasmodic.  Dose,  gr.  x. 
to  gr.  xv. — Pilulce.  Aloes  et  Ferri,  E.  (Sul¬ 
phate  of  iron,  3  parts  ;  Barbadoes  aloes,  2 
parts  ;  aromatic  powder,  G  parts  ;  conserve 
of  red  roses,  8  parts  ;  pulverise  the  aloes 
and  sulphate  of  iron  separately,  and  beat 
into  a  proper  mass,  which  is  to  be  divided 
into  five  grain  pills).  Tonic  and  cathartic, 
well  adapted  for  chlorosis.  Dose,  one  to 
three  daily. — Pilulce  ante  cibum,  P.  (Aloes, 
6  parts;  extract  of  cinchona,  3  parts;  ca- 
nella,  1  part ;  syrup  of  wormword,  q.  s. ; 
divide  into  four  grain  pills).  One  or  two 
before  dinner. — Decoclum  Aloes  comp.,  D. 
L.  Decoctum  Aloes,  E.  (Extract  of  liquorice, 
*ss.  (5vij.,  L.)  ;  carbonate  of  potash,  9ij. 
(3i.  L.)  ;  hepatic  (socotrine,  L.  or  hepatic, 
E.)  aloes,  bruised  (powdered,  L.)  ;  myrrh, 
bruised  (powdered,  L.)  ;  and  saffron,  of 
each,  5i.  (  5iss.  L.)  ;  water,  by  mea¬ 
sure,  lbj.  (Oiss.  L.)  ;  boil  together  down 
to  f^xij.  (Oi.,  L.),  strain  and  add  of  the 
compound  tincture  of  cardamoms,  f^iv. 
(f^viij.,  L.).  A  mild  cathartic  with  tonic 
properties ;  Acids,  acidulous,  and  most 
metallic  salts  are  incompatible  in  prescrip¬ 
tion  with  it.  Dose,  f^ss.  to  f^ij- — Vinum 
Aloes,  D.  L.  (Socotrine  aloes,  (rubbed  to 
powder,  L.),  ^iv.  (^ij.,  L.)  ;  canella  bark 
(powdered,  L.),  31.  (5iv.,  L.) ;  sherry 

wine,  by  measure  lbiij.  (Oij.  L.) ;  (proof 
spirit,  by  measure  lbj.  D.)  ;  macerate  for 
fourteen  days  with  frequent  agitation,  and 
strain). — E.  (Socotrine  or  East  Indiaif 
aloes,  3'ss-  >  cardamom  seeds,  ground  ;  and 
ginger,  in  coarse  powder,  of  each,  5iss.  ; 
sherry,  Oij, ;  digest  for  seven  days,  and 
filter).  A  warm  purgative.  Dose,  f^ss.  to 
f*ii. — Tinctura  Aloes,  D.  L.  E.  (Soco¬ 
trine  (or  East  Indian,  E.)  aloes,  powdered 
3SS.  (3L,  L.  E.)  ;  extract  of  liquorice,  (dis¬ 
solved  in  3viij.  of  boiling  water,  D.),  3iss. 
(3iij.  L.  E.)  ;  proof  (rectified,  L.  E.)  spirit, 
by  measure  5yiij.  (Oss.,  L.  fi^xij.,  E.)  ; 
(water,  Oiss.,  L.  f^xxviij.,  E.) ;  digest  for 
seven  (fourteen,  L.)  days,  and  filter).  Ca¬ 
thartic  and  tonic.  Dose,  min.  xxx.  to  f$ss. — 
Tinctura  Aloes  comp.,  D.  L.  Tinctura 
Aloes  et  Myrrhce ,  E.  (Socotrine  (or  East 
Indian,  E.)  aloes,  powdered,  ^iij .  ($iv.  L. 
E.)  ;  tincture  of  myrrh,  by  measure,  lbij. 
(Oij.;  and  saffron,  L.  E.) ;  macerate 


for  fourteen  (seven,  E.)  days,  and  filter). 
Stomachic  and  cathartic.  Dose,  f5*s.  to 
f3ij. — Enema  Aloes,  L.  (Aloes,  9ij.  ;  car¬ 
bonate  of  potash,  gr.  xv. ;  decoction  of 
barley,  Oss.  ;  mix  and  rub  them  together). 
A  useful  stimulating  cathartic  in  the  consti¬ 
pation  of  Amenorrhoea  ;  also  employed  for 
dislodging  ascarides  from  the  rectum.” 


LESSONS  ON  CHEMISTRY,  FOR 
THE  USE  OF  SCHOOLS,  JUNIOR 
STUDENTS  IN  THE  UNIVERSI¬ 
TIES,  AND  READERS  WHO  WISH 
TO  LEARN  THE  FUNDAMENTAL 
PRINCIPLES  AND  THE  LEADING 
FACTS.  By  William  H.  Balmain. 
London:  Longman  and  Co.  1844. 

A  more  useful  or  more  judiciously  prepared 
work,  we  have  seldom  met  with  ;  we  pro¬ 
phecy  that  it  will  do  much  to  extend  a  know¬ 
ledge  of  chemical  science,  and  that  it  will  be 
a  great  boon  to  those  who  like  an  easy  me¬ 
thod  of  acquiring  knowledge. 

Each  lesson  is  followed  by  some  questions 
for  examination. 

We  strongly  recommend  this  book  to  pa¬ 
rents  and  schoolmasters,  and  to  those  who 
would  combine  pleasure  with  improvement. 

The  following  extract  is  given  as  an  ex¬ 
ample  of  the  simple  manner  in  which  the 
author  convey  instruction  ; — 

“A  whole  or  piece  of  any  thing,  whatever 
its  size  or  shape  may  be,  and  however  hard 
or  soft  it  may  appear,  is  a  portion  of  matter. 

“  The  smallest  portion  of  matter  which  we 
can  see,  may  be  divided  into  parts  :  never¬ 
theless,  we  do  not  suppose  that  matter  may 
be  divided  indefinitely,  but  that  it  consists  of 
a  number  of  indivisible  particles.  These 
indivisible  particles  are  called  atoms,  the 
word  atom  being  derived  from  twTo  Greek 
words  signifying  something  which  cannot  be 
cut. 

“  An  atom  is  of  the  same  size,  shape,  and 
weight,  at  all  times,  and  under  all  circum¬ 
stances. 

“A  portion  of  matter  consists  of  a  great 
many  atoms  held  together  more  or  less  firmly 
according  to  circumstances. 

“A  portion  of  iron  consists  of  a  great  many 
atoms  of  iron  ;  a  portion  of  ivater  of  a  great 
many  atoms  of  water,  &c. 

“  There  are  spaces  between  the  atoms  of 
matter. 

“  Cohesive  attraction  is  a  force  which  tends 
to  bring  the  atoms  of  matter  nearer  to  each 
other. 

“  Heat  tends  to  drive  the  atoms  farther 
from  one  another. 

“  Heat  and  cohesive  attraction  constantly 
act  in  opposition  to  each  other. 
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“  Certain  amounts  of  heat  and  cohesive  at¬ 
traction  neutralise  each  other. 

“A  crystal  or  crystallised  substance  is  a 
portion  of  matter,  the  atoms  of  which  are 
arranged  in  straight  lines  inclined  at  certain 
angles  to  one  another. 
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REPRINT  OF  THE  FIRST  VOLUME 
OF  “  THE  CHEMIST.” 

In  consequence  of  the  increased  and  still 
greatly  increasing  sale  of  The  Chemist, 
we  have  determined  on  reprinting  the  First 
Volume,  which  has  been  out  of  print  for 
nearly  three  years.  The  New  Edition  will  be 
ready  with  our  May  Number.  As  only  a 
limited  number  of  sets  will  be  made  up, 
orders  must  be  given  early,  in  order  to  pre¬ 
vent  disappointment. 


TO  CORRESPONDENTS. 

M.D. — We  have  done  as  you  requested. 

An  “  Investigator”  need  be  under  no 
such  fearful  apprehensions. 

“  A  Yorkshire  Farmer.”- — Guano. 

Y. — Not  that  we  are  aware  of. 

X.  Y.  Z.  will  receive  a  letter  by  the  2nd  inst. 

“A  Subscriber,”  Fulham. — No;  not  at 
present. 

“A  Water  Drinker.” — We  have  no  space 
for  such  trash. 

“  A  Manufacturer.” — One  guinea. 

M.  P.  S. — We  are  on  the  alert. 

“A  Physician  of  the  Old  School” 
adheres  to  a  very  good  principle. 

Those  Correspondents  who  are  not  answered 
in  the  present  Number,  will  be  attended  to 
in  our  next,  or  answered  by  post,  as  the 
case  may  be. 


Erratum  in  the  Present  Number. — 
In  H.’s  letter,  page  160,  column  2,  line 
16  from  bottom,  for  “  Fareham”  read 
“  Fincham.” 


Bright’s  Custard  Powder. — We  are 
gratified  in  being  able  to  add  our  testimonial 
to  The  already  published  long  list  in  favorof 
the  excellence  of  the  custard  powder  prepared 
by  Mr.  Bright,  of  farinaceous  celebrity.  It 
is  really  a  very  useful,  simple,  and  delicious 
compound,  and,  unlike  most  other  luxuries, 
the  ingredients  are  so  easy  of  digestion,  that 
the  most  delicate  invalid  may  use  it  in  per¬ 
fect  safety It  is  also  highly  nutritious. 
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SUMMARY  OF  METEOROLOGICAL  OBSERVATIONS  MADE  AT  OTLEY, 
YORKSHIRE,  IN  JANUARY  AND  FEBRUARY,  1844. 


BY  E.  THOMPSON. 


JANUARY, 

BAROMETER. 


Monthly  mean .  20*78 

Mean  at  9  a.m .  29' 78 

,,  3  p.m .  29-78 

,,  9  p.m .  29*77 

Maximum  on  15th .  30*25 

Minimum  on  6th .  28*94 

Range . 1’31 

THERMOMETER. 

Monthly  mean .  36° 

Mean  of  maxima . 40 

,,  minima .  33 

Maximum  on  5th .  50 

Minimum  on  3rd .  20 

Range .  30 

WIND. 

Days.  Days. 


Days.  Days. 


N. 

0 

S. 

1 

N.  E. 

0 

s.  w. 

5 

E. 

1 

w. 

18 

S.  E. 

1 

N.W. 

3 

FEBRUARY. 

BAROMETER. 


Monthly  mean .  29*40 

Mean  at  9  a.m .  29*39 

,,  3  p.m .  29*40 

,,  9  p.m .  29*41 

Maximum  on  16th  ..  30*01 
Minimum  on  26tb  . .  28*48 
Range  .  1*53 

THERMOMETER. 

Monthly  mean .  32° 

Mean  of  maxima  .  35 

,,  minima .  29 

Maximum  on  16th  ....  45 
Minimum  on  26th  ....  23 
Range .  25 

WIND. 

Days.  Days. 


Days.  Days. 


N. 

1 

s. 

1 

N.  E. 

1 

s.  w. 

2 

E. 

2 

w. 

9 

S.  E. 

0 

N.W. 

7 

RAIN. 

1*59  inches. 

WEATHER. 

Days.  Days. 

Clear .  5  Snow  .  . .  4 

Cloudy .  9  Frost . 11 

Overcast .  0  Mist .  1 

Showers .  9  Hurricane....  1 

GENERAL  REMARKS. 

The  temperature  of  this  month  has  been 
about  the  mean  for  a  number  of  years,  and 
the  weather  very  changeable. 

There  have  been  no  long-continued  storms. 
On  the  evening  of  the  29th  occurred  a  vio¬ 
lent  storm  of  wind  from  the  south-west, 
which  has  occasioned  some  damage  to  build¬ 
ings,  &c. 

Infantine  diseases  continue  to  prevail. 


RAIN. 

1*94  inches.  ' 


WEATHER. 


Clear. .  . . 

Days. 

....  4 

Frost . 

Days. 

19 

Cloudy  . . 

..  ..  4 

Hoar  frost . . 

..  0 

Overcast 

.. ..  1 

Mist  . 

..  0 

Showers 

....  3 

Hurricane  . . 

..  0 

Rain .... 

..  ..  8 

Lunar  halo. . 

..  1 

Snow  . . 

....  16 

Hail  . 

GENERAL  REMARKS. 

Very  severe  weather  has  prevailed  through¬ 
out  the  month.  There  have  been  two  heavy 
falls  of  snow,  which,  however,  did  not  re¬ 
main  on  the  ground  a  long  time.  On  the 
26th  the  barometer  fell  to  28*48.  Hooping 
cough,  catarrh,  and  febrile  diseases,  have 
been  extensively  prevalent. 


Not  a  Bene.  All  Communications,  Books  for  Review,  and  Substances  to  be  Analysed, 
must  be  addressed  “  To  the  Editors  of  the  Chemist,  310,  Strand,  London."  Communications 
must  be  prepaid ,  and  sent  before  the  15 th  of  each  month;  Books  for  Review  before  the  10 th. 


T  H  E  C  H  E  M  I  S  T 
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I.  CHEMISTRY. 


A  LECTURE,  INTRODUCTORY  TO 
A  COURSE  ON  CHEMISTRY,  IN 
THE  UNIVERSITY  OF  PENNSYL¬ 
VANIA* 

DELIVERED  NOV.  7,  1843,  BY  ROBERT 
HARE,  M.D.,  PROFESSOR  OF  CHEMISTRY. 

How  much  is  it  beyond  the  human  mind  to 
form  an  adequate  idea  of  the  universe,  in 
which  we  have  been  placed  by  the  fiat  of  our 
Creator  ?  Can  any  language  be  hyperbolical 
when  applied  to  that  of  which  both  the  extent 
and  the  endurance  are  necessarily  unlimited; 
and  of  whose  profound  and  intricate  laws 
the  utmost  efforts  of  human  reason  can  at¬ 
tain  only  an  inadequate  knowledge? 

What  an  infinitismal  is  man  and  all  his 
works  ;  nay,  even  the  planet  on  which  he 
resides,  when  compared  with  innumerable 
solar  systems,  probably  on  the  average  not 
inferior  in  importance  to  that  of  which  the 
earth  measures  less  than  one  millionth  part ! 
Yet  how  influential  upon  his  happiness  are 
those  portions  of  the  elementary  constituents 
of  this  universe,  which,  though  individually 
impalpable,  incessantly  act  upon  him  corpo¬ 
really  and  mentally  through  his  taste,  smell, 
feeling,  hearing,  or  sight  ?  What  pleasures 
or  pains,  w7hat  mirth  or  melancholy,  what 
hope  or  despair,  what  joy  or  sorrow,  what 
mental  and  bodily  disease,  do  they  not  di¬ 
rectly  or  indirectly  occasion  ;  either  by  act¬ 
ing  from  without,  or  by  modifying  his  phy¬ 
siological  constitution  ? 

As  respects  the  self-propagation  of  his 
species,  as  well  as  the  necessity  of  food  and 
respiration,  man  has  over  other  mammalia  no 
superiority.  What  mainly  distinguishes  him, 
is  a  capacity  to  acquire  and  avail  himself  of 
knowledge  and  skill. 

The  temporal  habitation  of  the  human  soul, 


*  Communicated  to  The  Chemist  by 
Dr.  Hare. 

N,  S.,  Vql.  II.— No.  XVIL,  May ,  1844. 


consisting  of  the  same  elements  as  the  inani¬ 
mate  portion  of  the  creation,  the  soul  is  im¬ 
pelled  to  obtain  a  knowledge  of  that  corpo¬ 
real  habitation,  and  of  those  surrounding 
bodies,  however  vast  or  minute,  on  which  it 
is  dependent  for  a  life  more  or  less  painful 
or  pleasing,  more  or  less  happy  or  miserable, 
according  to  the  knowledge  acquired  of  good 
and  evil. 

And  how  enormous  is  the  difference,  which 
the  acquisition  of  skill  and  knowledge  has 
made  in  the  wealth  and  power  of  mankind  ! 

What  a  revolution  did  chemistry  effect,  in 
the  relative  superiority  of  the  barbarian  and 
civilised  man,  by  the  discovery  of  gunpow¬ 
der  !  Compare  the  bow,  the  javelin,  cata- 
pulta,  balista,  or  battering-ram  of  the  ancients 
with  modern  fire-arms.  Would  not  one  ship 
of  the  line  be  an  over-match  for  those  hostile 
navies,  of  Carthage  and  Rome,  on  the  result 
of  whose  strife  the  establishment  of  an  im¬ 
mense  empire  to  endure  for  ages  depended  ? 
Doubtless  the  steam  frigate  Princeton,  with 
her  gallant  officers  and  crew,  and  Stockton’s 
gigantic  gun,  could  run  down  or  blow  into 
pieces  as  many  galleys  as  were  engaged  in 
the  celebrated  battle  of  Le panto,  on  the  fate 
of  which  possibly  hung  that  of  Christendom. 

In  its  influence  on  the  balance  of  national 
power,  the  expansive  force  of  steam  may 
rival  that  of  the  explosive  chemical  com¬ 
pound,  to  which  allusion  has  been  made. 
The  daring  population  of  the  extensive  val¬ 
leys  of  our  great  western  rivers,  having  ac¬ 
cess  only  to  a  few  unhealthy  sea  ports,  could 
never  have  become  competent  to  the  acqui¬ 
sition  of  a  maritime  power,  requiring  a  large 
number  of  sailors  ;  consequently,  there  never 
could  have  arisen  an  ability  to  secure  a  com¬ 
munication  with  the  Atlantic  in  opposition 
to  any  great  maritime  nation.  But  now  that 
steam  is  the  means  of  propulsion,  the  vast 
territory  to  which  I  have  alluded  may  become 
possessed  of  a  navy  of  steamers,  which  may 
not  only  secure  their  predominancy  on  the 
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gulf,  but  may  enable  them  to  contend  with 
success  for  ascendancy  in  any  part  ot  the 
ocean. 

But  to  proceed  with  other  points  of  viewr, 
in  which  knowledge  and  skill  have  added  to 
human  wealth  and  power,  let  us  compare  the 
spinning  wheel  or  hand  loom,  with  the  spin¬ 
ning  jenny  or  steam  loom  ;  the  work  done  by 
an  amanuensis  of  old,  with  that  accomplished 
by  a  modern  printer  ;  the  process  for  papy¬ 
rus  with  that  for  the  manufacture  of  paper ; 
the  mule,  pack  horse,  or  wagon,  with  the 
railway  car,  or  canal  boat;  the  nautical 
ability  of  an  ancient  Palinurus,  gazing  at  the 
stars,  heaving  the  lead,  or  scanning  a  coast 
which  he  wras  afraid  to  lo  e  sight  of, 
with  a  modern  navigator ;  who,  provided 
with  a  compass,  sextant,  chronometer,  and 
almanac,  enjoys  as  much  security,  while  lying 
to  in  the  middle  of  the  Atlantic,  as  when 
moored  in  a  harbor. 

Let  the  phenomena  of  Chemistry,  Elec¬ 
tricity,  Galvanism,  and  Electro-magnetism 
be  arrayed  before  us ;  with  the  telescope  of 
the  astronomer  and  the  microscope  of  the 
naturalist.  Let  a  due  consideration  be  given 
to  those  myriads  of  impalpable  animalcules 
of  which  the  number  is  as  much  too  large 
for  the  mind  to  conceive,  as  they  are  indi¬ 
vidually  too  small  for  unassisted  vision  to 
discover. 

Let  the  mind’s  eye  be  directed  to  that  nu¬ 
cleus  of  red  hot  lava  on  the  shell  of  which  we 
reside.  Let  us  endeavor  to  form  an  idea  of  the 
sun,  the  glorious  king  of  day  of  the  poet,  the 
Deity  of  the  Persian  and  the  Peruvian,  of  all 
idols  the  least  irrationally  made  the  object  of 
worship.  This  tremendous  fiery  globe,  the 
pivot  of  our  solar  system,  is  so  vast,  that 
were  its  centre  coincident  with  that  of  the 
earth,  its  surface  would  be  twice  as  far  from 
that  of  this  planet  as  the  orbit  of  the  moon  ; 
and  yet,  agreeably  to  the  lowest  estimate  of 
the  diameter  of  Arcturus  by  Herschel,  and 
latterly  by  Bessel,  its  size  is  thirteen  hun¬ 
dred  times  as  great  as  that  of  the  sun,  al¬ 
though  only  one-eleventh  of  the  size  of 
Sirius.  It  should  simultaneously  be  kept  in 
mind,  that  the  enormous  solar  mass,  to  which 
I  have  called  attention,  is  self-supported  by 
its  own  sluggishness  or  inertia,  and  sponta¬ 
neously  pours  forth  a  never  ceasing  torrent 
of  heat  and  light,  without  any  extraneous 
supply  of  fuel.  Mean-while  about  the  im¬ 
mense  solar  sphere  thus  constituted,  with  a 
velocity  four  hundred  times  as  great  as  that 
of  a  ball  shot  point  blank  from  a  cannon,  our 
little  planet  of  red  hot  lava,  encrusted  with 
earth,  revolves  annually,  while  diurnally  ro¬ 
tating  on  its  axis,  and  turning  with  the  moon, 
every  month,  about  a  common'  centre  of 
gravity  situated  at  the  distance  of  two  thou¬ 
sand  miles  from  the  terrestrial  surface. 


Lastly,  let  us  think  of  the  dimensions,  of 
the  distances,  the  motions  of  the  sun,  his 
planets,  and  the  stars  called  fixed,  errone¬ 
ously  ;  since,  as  Herschel  has  sublimely 
conceived,  in  order  to  generate  a  centripetal 
force  competent  to  counteract  the  gravita¬ 
tion,  which  would  cause  every  existing  body 
to  rush  towards  a  common  centre  of  gravity, 
the  whole  must  revolve  about  that  centre. 
May  it  not  be  at  once  a  pleasing  and  reason¬ 
able  idea,  that  from  the  central  space  about 
which  this  suggested  revolution  takes  place, 
the  Deity,  sublimely  enthroned,  commands  a 
panoramic  view  of  a  revolving  universe  ?  Is 
it  unreasonable  to  imagine,  that  one  of  the 
enjoyments  of  those  whose  virtues  may  en¬ 
title  them  to  eternal  happiness,  may  be  that 
of  a  humble  participation  in  this  celestial 
privilege  ? 

But  of  all  wonders,  the  greatest  is  how 
any  thing  came  to  exist ;  since,  if  ever  there 
was  nothing,  there  never  could  have  been 
any  thing.  If  nothing  ever  v'as,  nothing 
would  have  for  ever  endured.  Hence  the 
eternity  of  God  is  inevitable  ;  and,  as  respects 
the  age  of  the  universe,  it  is  now  admitted  by 
some  of  the  most  enlightened  among  the 
teachers  of  revealed  religion,  that  our  com¬ 
paratively  little  globe  has  undergone  changes 
requiring  an  inconceivable  time  for  their  ac¬ 
complishment.  In  truth,  next  to  the  ab¬ 
surdity  of  supposing  a  rational  universe 
without  a  reasoning  being  to  rule  over  it, 
were  that  of  supposing  such  a  being  without 
a  universe  to  control.  This  would  involve 
the  idea  of  the  endurance  of  the  Almighty 
for  an  infinite  antecedent  time,  without  ob¬ 
jects  of  attention  commensurate  with  his 
wisdom,  his  power,  and  goodness.  Under 
such  circumstances,  would  not  these  attri¬ 
butes  be  as  nugatory  as  if  they  were  annihi¬ 
lated  ? 

A  few  years  since,  many  of  the  more  incon¬ 
siderate  among  the  reading  portion  of  society 
were  carried  away  by  an  account  respecting 
certain  experimental  observations  made  by  an 
enthusiastic  electrician,  to  believe  in  the 
generation  of  certain  insects  through  the  in¬ 
fluence  of  the  voltaic  current.  It  struck  me  at 
first,  that,  as  nothing  less  than  the  miracu¬ 
lous  interposition  of  the  Deity  could  give 
rise  to  animal  life,  this  narrative  must  be  a 
jocular  fiction — like  the  statement  respecting 
certain  observations  of  Herschel,  in  aid  of 
wrhich  the  light  of  the  hydro-oxygen  blow  pipe 
flame  was  employed  to  co-operate  with  the 
solar  rays  in  illuminating  bodies,  on  the 
lunar  surface,  at  the  distance  of  more  than 
two  hundred  and  thirty  thousand  miles  ! 

It  was,  nevertheless,  true,  that  an  equi¬ 
vocal  description  had  been  given,  in  good 
earnest,  tending  to  create  the  idea  that  ani¬ 
mals  had  been  generated  by  a  voltaic  current 
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out  of  silicious  earth,  alkali,  and  acid.  It 
subsequently  appeared,  not  that  certain  spe¬ 
cies  of  acari  or  lice  had  been  created,  but 
that  they  had  been  stimulated  to  exhibit 
themselves  by  the  agents  and  apparatus  em¬ 
ployed.  According  to  my  apprehension,  it 
had  been  quite  as  practicable  to  repeat  the 
Mosaic  miracle,  of  bringing  water  from  a  rock 
by  the  blow  of  a  rod,  without  supernatural 
aid,  as  ro  create  sentient  organised  beings  by 
the  materials  and  apparatus  employed  by  the 
electrician.  Far  more  reasonable  were  it  to 
expect  the  formation  of  a  watch  by  subjecting 
the  ores  of  the  metals  requisite  for  its  con¬ 
struction  to  the  voltaic  process. 

Perhaps  human  genius  has  in  no  instance 
approached  more  nearly  to  the  production  of 
a  machine  having  the  attributes  of  an  animal, 
than  in  the  construction  of  the  locomotive 
steam  engine,  of  which  the  furnace  may  be 
considered  as  performing  the  office  of  a  sto¬ 
mach,  the  cylinder  and  pipes  that  of  the 
bowels,  while  the  shaft,  levers  and  wheels 
act  as  limbs  ;  but  still  the  will,  the  instinct, 
the  power  of  self-reproduction,  and  the  hea¬ 
ven-born  sense  of  existence,  are  deficient. 

In  fact,  human  efforts  have  never  attained 
the  point  of  making  a  self-moving  machine, 
or  perpetual  motion,  however  wrong-headed 
projectors  may  have  deceived  themselves  and 
others  with  false  expectations  of  success  in 
that  impracticable  project.  For,  although 
there  be  in  nature  incessant  movements,  like 
those  of  the  planets,  or  of  waves,  & c.,  and 
currents  which,  originating  from  calorific,  or 
electrical  changes,  move  or  flow  without  in¬ 
termission  from  age  to  age  :  such  sources  of 
motion  are  not  to  be  created  by  man. 

But  it  is  time  that  I  quit  this  lofty  specu¬ 
lative  region,  into  which  I  have  been  ram¬ 
bling,  and  descend  to  subjects  of  a  more 
practical  bearing  on  the  science  which  I  am 
to  teach. 

Less  than  a  century  ago,  four  simple  bodies, 
hydrogen,  oxygen,  carbon,  and  nitrogen,  now 
known  to  constitute  organic  substances,  with 
the  help,  comparatively,  of  a  minute  quantity 
of  inorganic  matter,  had  not  been  recognised 
as  elements ;  carbon  alone  having  been 
isolated  in  the  states  of  diamond  or  charcoal. 
In  the  last  mentioned  state,  carbon  must 
have  been  noticed  as  soon  as  fires  were  made, 
and  in  the  pure  state  of  the  diamond  was  the 
object  of  admiration  at  an  early  age.  Yet, 
less  than  fifty  years  since,  when  the  poet 
Gifford  wrote,  the  allegation  of  its  identity 
with  diamond  was  satirised.  A  similar  incre¬ 
dulity  simultaneously  existed  as  to  the  forma¬ 
tion  of  water  by  the  union  of  two  gases. 

The  property  which  oxygen  has  of  con¬ 
verting  hydrogen  into  water,  and  carbon  or 
charcoal  into  carbonic  acid  gas,  while  with 
nitrogen  it  does  not  unite,  excepting  under 


peculiar  circumstances,  has  of  late  been  made 
use  of  to  analyse  organic  substances  by  heat¬ 
ing  them  with  a  compound  capable  of  im¬ 
parting  oxygen  sufficient  to  saturate  their 
hydrogen  and  carbon.  The  process  being 
performed  in  a  tube  of  refractory  glass,  the 
aeriform  products  are  made  to  pass  succes¬ 
sively  through  other  tubes  and  bulbs  con¬ 
taining  solids  or  liquids,  of  which  the  one 
absorbs  the  carbonic  acid,  the  other  the  water. 
The  respective  quantities  of  these  products 
taken  up,  are  subsequently  ascertained  by 
weighing. 

This  process  was  originally  suggested  by 
Gay  Lussac  and  Thenard,  but  has  been  sim¬ 
plified  and  improved  by  Liebig. 

In  consequence  of  a  great  number  of  ana¬ 
lyses  thus  effected  by  the  chemist  last  men¬ 
tioned,  and  various  co-laborators,  the  organic 
branch  of  chemistry  has  been  so  extended 
and  modified,  both  as  respects  facts  and  hy¬ 
potheses,  that  it  now  occupies  as  large  a 
space  in  elementary  treatises,  as  all  the  rest 
of  the  science,  including  inorganic  chemistry, 
together  with  the  auxiliary  branches  of  stati- * 
cal,  voltaic,  and  magnetic  electricity.  Under 
these  circumstances  I  propose  to  occupy  a, 
part  of  the  time  allotted  to  this  Lecture  with 
some  remarks  suggested  by  some  of  Liebig’s 
physiological  speculations. 

In  these  I  conceive  he  has  in  various  in¬ 
stances  been  bold,  hasty,  inconsiderate,  and 
inaccurate,*  but  still  has  advanced  many 
ingenious  ideas  which  are  likely  to  be  highly 
serviceable  to  physiological  chemistry.  He 
has  quite  as  much  merit  in  holding  up  ideas, 
before  existing,  in  a  new  and  popular  form, 
as  in  suggesting  such  as  are  altogether  ori¬ 
ginal.  Yet  I  would  liken  him  to  a  military 
leader,  who,  after  marching  through  a  coun¬ 
try,  with  drums  beating  and  colors  flying, 
should  have  his  trumpets  loudly  sounded,  as 
if  a  complete  conquest  had  been  effected ; 
while  leaving  behind  him  many  fortresses,  of 
which  the  knowledge  had  prevented  more 
cautious  and  considerate  leaders  from  having 
previously  undertaken  the  same  expedition. 
Nevertheless,  by  these  means  the  philosopher 
of  Giessen  has  excited  a  degree  of  attention, 
in  the  great  mass  of  physicians  and  agricul¬ 
turists,  which  had  never  been  gained,  had  he 
neither  deluded  himself  nor  the  readers  of 
his  essays  with  the  prospect  of  an  elucidation 
of  the  mysteries  of  animal  and  vegetable  phy¬ 
siology,  which  it  is  beyond  tjre  present  state 
of  chemistry  to  afford.  Moreover,  the  popu- 


*  For  what  I  consider  as  a  palpable  in¬ 
stance  of  an  inversion  of  the  truth,  I  refer  to 
my  “  Pamphlet  on  the  salt  radical  theory  ” 
page  21.  Also  Silliman’s  Journal,  vol.  45, 
page  259,  Oct.  1843. 
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larity  which  he  lias  thus  gained,  may  lead 
others  to  follow  in  the  same  path,  who  may 
rectify  his  errors  and  remedy  some  of  his 
omissions  without  impairing  what  is  really 
true  in  his  doctrines. 

There  can  be  no  better  exemplification  of 
the  errors  to  which  Liebig  is  addicted,  than 
his  adoption  of  the  following  maxim  : — 

There  are  many  ways  to  the  highest  pin¬ 
nacle  of  a  mountain ,  but  those  only  can 
hope  to  reach  it  who  keep  the  summit  con¬ 
stantly  in  view.”  It  must  be  evident  to 
every  person  of  any  experience,  in  ascending 
mountains,  that  although  it  may  be  necessary 
to  keep  the  bearing  of  the  summit  in  mind , 
our  eyes  must  be  upon  the  path  ;  and  that, 
in  most  cases,  the  safest  and  easiest  mode  of 
access,  causes  the  summit  to  be  concealed 
for  a  time.  A  person  who  should  implicitly 
follow  Liebig’s  advice  would  probably  fall 
over  some  precipice,  or  tumble  into  some 
fissure  which  might  escape  notice  while  keep¬ 
ing  the  summit  of  the  mountain  constantly 
in  view.  Is  not  the  fallacious  rule  of  action 
«above  quoted  a  good  figurative  illustration  of 
a  theorist,  who,  keeping  his  mind  too  much 
upon  some  hypothetical  acme,  overlooks 
insurmountable  objections  which  a  close 
attention  to  facts  would  make  evident  ?  Has 
not  Liebig  exemplified  his  own  course  ? 

Some  of  the  excellent  practical  suggestions 
with  respect  to  agriculture,  which  are  to  be 
found  in  Liebig’s  work,  are  not  the  less 
worthy  of  being  tried  in  practice  because 
they  owe  their  origin  to  Sir  Humphry  Davy. 
I  allude  to  the  necessity  of  attending  to  the 
chemical  constitution  of  soils  and  manures, 
so  that  one  may  be  of  a  nature  to  correct  the 
defects  of  the  other.  All  that  Liebig  alleges 
of  the  reagency  of  gypsum,  of  ammonia, bone 
earth,  urine,  carbonic  acid,  and  of  the  alkalis, 
seems  to  me  well  worthy  of  attention,  though 
partially  inconsistent  with  the  experimental 
inferences  of  Dr.  Jackson,  a  distinguished 
American  chemist.* 


*  “  Doctor  Jackson  is  of  opinion  that  the 
ammoniacal  salts  act  in  a  different  way  from 
that  stated  by  Liebig— that  the  carbonate  of 
ammonia  acts  upon  the  organic  matters  of 
the  soil,  and  renders  the  organic  acids  neutral 
and  soluble — decomposes  and  renders  inert 
noxious  metallic  salts  and  other  compounds. 

“  Hr.  Jackson  objects  that  Liebig  has  not 
produced  any  instance  where  a  plant  has 
been  raised  by  a  solution  or  other  prepara¬ 
tion  of  ammonia  in  a  purely  si licious  or  other 
pure  earthy  soil.  This  question  is,  therefore, 
open  for  research,  and  experiments  have 
been  instituted  to  decide  it.  (That  ammonia, 
in  the  state  of  carbonate,  or  in  solution  in 
water,  has  a  great  effect  in  stimulating  plants, 


Ordinary  fires  being  supported  by  the 
union  of  atmospheric  oxygen  until  the  char¬ 
coal  and  the  hydrogen  of  fuel,  while  the 
respiration  of  animals  is  attended  by  a  union 
between  atmospheric  oxygen  and  the  carbon 
of  the  blood,  it  has  long  been  apparent  that 
a  large  consumption  of  oxygen  must  be  thus 
necessarily  occurring.  On  the  other  hand, 
the  observation  that  from  the  leaves  of  vege¬ 
tables,  exposed  in  water  to  the  solar  rays,  a 
copious  emission  of  oxygen  ensued,  and  the 
fact  that  carbon  was  found  largely  to  enter 
into  their  composition,  led  very  naturally  to 
the  inference  that  animals  inspire  oxygen, 
and  give  out  carbon,  while  vegetables  respiring 
the  gaseous  compound  formed  with  carbon 
by  oxygen,  called  carbonic  acid  gas,  emit 
oxygen,  retaining  the  carbon. 

Put  some  contradictory  observations  had 
caused  this  view  of  the  subject  to  be  repre¬ 
sented  as  incorrect ;  and  the  question  has 
always  been  undecided.  Liebig  has  with 
great  ability  taken  that  side  of  this  question, 
to  which  I  have  always  adhered. f  He  con¬ 
siders  that  the  carbon  in  vegetables  is  due  to 
the  absorption  of  carbonic  acid,  and  infers 
that  it  is  thus  that  the  enormous  consumption 
of  oxygen  by  fires  and  animal  respiration  is 
compensated.  He  showrs  by  calculation  that, 
agreeably  to  analysis,  there  are  three  thousand 
niillions  of  millions  of  pounds  of  carbon  in 
the  air,  in  the  state  of  carbonic  acid,  and 
infers  that  the  carbon  in  all  the  mineral  coal 
known  bears  but  a  small  proportion  to  that 
thus  existing  in  the  aeriform  state. 

It  is  known  that  inland  plants  yield  by  in¬ 
cineration,  potassa,  the  active- matter  of  com¬ 
mon  soap  ley.  Plants  on  the  borders  of  the 
ocean  yield  soda,  an  analogous  substance.  In 
various  species  of  grain,  certain  salts  are 
found  to  exist  always  in  a  certain  ratio. 
Now,  however  minute  are  the  proportions  of 
these  substances,  Liebig  correctly  avers,  as  I 
believe,  that  their  absence  incapacitates  a 
soil  for  the  successful  cultivation  of  the  kind 
of  plant  requiring  them. 

This  distinguished  chemist  concurs  with 
the  celebrated  Davy  in  representing  plants  as 
taking  up  all  soluble  matters  presented  to 
their  roots  in  a  sufficiently  diluted  state,  but 


has  long  been  known  to  gardeners;  but  they 
also  know  that  the  plant  so  treated  soon 
perishes.  Itwrould  seem  to  be  an  analogous 
case  to  that  of  plants  stimulated  by  chlorine, 
but  not  supplied  with  a  proportionally  in¬ 
creased  allowance  of  food.)" — Webster’s 
edition  of  Liebig’s  Organic  Chemistry,  p. 
411. 

f  This  side  of  the  question  has  been  expe¬ 
rimentally  supported  by  Professor  Daubeny, 
of  Oxford,  England. 
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appears  to  be  peculiar  in  the  opinion  that  it 
is  only  that  portion  of  carbon  which  is  in  the 
state  of  gaseous  carbonic  acid  which  forms 
their  food. 

According  to  Davy,  Berzelius,  and  others, 
vegetable  matter,  constituting  humus  orgeine, 
yields  certain  acids  which,  being  absorbed, 
are  the  means  of  nutrition.  But  both  Davy 
and  Liebig,  the  latter  especially,  consider 
that  carbonic  acid  is  imbibed  by  the  vegetable 
foliage,  the  carbon  being  assimilated  and  the 
oxygen  exhaled.  Of  course  water  is  all  im¬ 
portant,  and  appears  to  be  received  through 
the  leaves,  as  well  as  the  roots. 

Lignin,  which  constitutes  the  fibres  of 
wood,  hemp,  flax,  and  those  of  plants  in 
general,  also  sugars,  gum,  starch,  and  other 
analogous  vegetable  products,  consist  merely 
of  water  and  carbon.  Nitrogen  exists  in 
plants  in  comparatively  small  proportion  ; 
yet  its  presence  appears  to  be  of  primary 
importance,  since  it  has  a  sort  of  ubiquity  in 
the  organs  and  juices.  But  although  this 
element  forms  nearly  four-fifths  of  the  atmo¬ 
sphere,  it  seems  to  be  generally  conceded, 
and  is  by  Liebig  urged,  that  it  is  not  directly 
obtained  from  that  source  by  vegetation. 
According  to  this  philosopher,  a  previous 
conversion  into  ammonia,  bv  a  union  with 
hydrogen,  is  requisite ;  this  alkali,  and  the 
carbonic  acid  with  which  it  unites,  when  ex¬ 
posed  to  the  atmosphere,  being  mainly  the 
food  of  plants.  But  though  nitrogen  per¬ 
vades  vegetable  organisation,  it  abounds  in  a 
larger  proportion  in  that  of  animals  :  hence 
it  has  been  a  question  how  animals,  feeding 
on  vegetables  only ,  are  supplied  with  a  suffi¬ 
ciency  of  nitrogen.  It  naturally  occurred,  in 
the  case  of  vegetables,  that  they  might  derive 
it  from  the  atmosphere  during  respiration  ; 
but  experimental  investigation  has  shown 
that  there  is  no  absorption  of  nitrogen  during 
that  process  tending  to  justify  this  inference. 

Thus,  in  the  supply  of  nitrogen  to  the 
vegetable  and  animal  creation,  Nature,  from 
considerations  which  are  inscrutable  to  human 
reason,  prefers  an  indirect  and  precarious 
source  to  one  which  is  superabundant  and 
always  at  hand.  Nor  is  this  the  only  instance. 
Fishes,  which  swim  in  an  element  consisting 
of  eight  parts  in  nine  of  oxygen,  are  de¬ 
pendent  for  this  principle  on  the  contact  of 
their  gills  with  a  minute  portion  of  air 
absorbed  from  the  atmosphere. 

But  Liebig  alleges  that,  as  a  large  portion 
of  vegetable  diet  merely  serves  to  yield  the 
carbon  required  for  respiration,  there  is,  in 
the  residue,  a  due  proportion  of  nitrogen  to 
form  flesh  and  blood  ;  since  it  has  been 
shown  by  recent  analyses  that  in  beans, 
wheat,  and  other  grain,  there  are  substances 
capable  of  isolation,  which  are  identical  in 
composition  with  the  fibrous  matter  of  the 


blood  or  fibrin,  and  with  serum  or  white  of 
egg,  called  albumen,  also  wTith  milk  curd  or 
casein.  Thus  animals  find  ready  formed  in 
some  parts  of  vegetables,  if  not  in  all,  the 
ingredients  of  their  flesh  and  blood.  But 
some  of  the  most  abundant  articles  of  vege¬ 
table  food,  such  as  sugar,  starch,  gum,  fat, 
oil,  &c.,  being,  devoid  of  nitrogen,  cannot 
alone  contribute  to  the  formation  of  flesh. 
They  go,  says  Liebig,  to  support  the  fire  in 
the  lungs,  where  thirteen  ounces  and  a  half 
of  carbon  are,  on  an  average,  daily  consumed 
by  a  man,  causing  as  much  heat  as  would 
raise  three  hundred  and  seventy  pounds  of 
water  to  the  temperature  of  the  blood. 

It  is  alleged  by  the  same  author  that  all 
the  oxygen,  thus  combined  with  carbon,  is 
in  the  first  instance  taken  up  by  the  protoxide 
of  iron  in  the  venous  blood,  which,  being 
consequently  changed  in  color,  causes  the 
reddening  of  the  blood  ere  it  passes  into  the 
arteries.  To  this  it  has  been  objected  that 
the  quantity  of  iron  in  the  blood  is  inade¬ 
quate  to  take  up  a  sufficiency  of  oxygen ; 
and  it  appears  to  me  that  were  the  fact  to  be  * 
as  suggested,  the  heat  would  be  evolved  in 
the  lungs  where  the  absorption  of  oxygen 
takes  place,  not  in  the  capillaries  where  it  is 
transferred  to  carbon. 

Moreover,  I  am  of  opinion  that,  as  prot¬ 
oxide  of  iron  is  of  a  more  dingy  red  than 
arterial  blood,  it  would  be  incompetent  to 
color  this  liquid,  as  alleged,  unless  assisted 
by  some  other  agent,  such,  for  instance,  as 
sulpho-cyanhydric  acid,  which  has  been  here¬ 
tofore  represented  as  participating  in  the 
result. 

It  would  seem,  on  the  whole,  that  Liebig 
has,  in  this  respect,  contributed  more  to 
enforce  than  to  alter  the  opinions  offered  by 
me  on  this  subject  in  the  former  editions  of 
my  text  book.  Yet  I  have  always  thought 
that  a  machinery  so  complicated  as  that  em¬ 
ployed  in  the  process  of  respiration  could 
not  have  been  devised  merely  for  the  genera¬ 
tion  of  animal  heat  or  the  oxidisement  of 
carbon  in  the  tissues,  as  Liebig  seems  to 
believe.  It  has  struck  me  that  the  necessity 
of  atmospheric  oxygen  to  fishes  would  hardly 
be  ascribed  satisfactorily  to  the  ponderable 
matter  thus  received  through  their  gills,  or 
on  any  heat  which  it  may  produce.  I  have 
suspected  that  there  was  some  imponderable 
fluid,  supplied  to  the  nervous  system  by  the 
process  in  question,  to  which  the  classes  of 
animals,  enjoying  the  benefits  of  it  exten¬ 
sively,  are  indebted  for  the  superiority  which 
they  obviously  possess  over  animals  which 
do  not  enjoy  that  advantage  to  a  similar 
extent. 

One  of  the  greatest  services  rendered  by 
the  author,  whose  opinions  are  under  consi¬ 
deration,  is,  as  I  think,  in  directing  attention 
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to  the  different  offices  performed  by  two 
classes  of  vegetable  products  which  may  be 
distinguished  as  nitrogenised  and  as  devoid 
of  nitrogen.  All  the  various  species  of  sugar, 
starch,  gum  or  mucilage,  oil,  fat,  and  gela¬ 
tine,  are  represented  as  having  a  tendency 
rather  to  go  to  the  support  of  the  respiratory 
process,  or  to  produce  obesity  ;  while  the 
fibrin  and  albumen  of  flesh  and  blood  are  sus¬ 
tained  by  those  portions  of  animal  and  vege¬ 
table  food  which  contain  nitrogen  iu  nearly 
the  same  proportion  as  it  exists  in  them.  The 
greater  vigor  of  a  horse  when  fed  on  oats  or 
maize  is  in  this  way  explained,  by  the  greater 
proportion  of  matter  contained  in  such  grain, 
which  is  of  a  nature  to  compensate  the  wear 
of  the  muscles. 

Highly  worthy  of  consideration,  also,  are 
Liebig's  suggestions  respecting  the  services 
rendered  by  theine,  a  peculiarly  highly  nitro¬ 
genised  principle,  common  both  to  tea  and 
coffee.  Liebig  ingeniously  shows  that  this 
principle  requires  only  an  addition  of  water 
and  oxygen  in  order  to  convert  it  into  taurine, 
an  active  principle  of  the  bile.  The  extensive 
use  of  tea  and  coffee  by  civilised  nations  thus 
appears  to  have  been  the  result  of  a  sort  of 
instinctive  empirical  research,  leading  to  be¬ 
neficial  results,  which  physicians  were  here¬ 
tofore  unable  to  appreciate  or  explain.  In 
fact,  as  food,  coffee  and  tea  were  heretofore 
considered  as  almost  valueless ;  but  now  it 
appears  that  they  serve  to  furnish  nitrogen  in 
a  more  concentrated  form  to  those  whose 
indolent  habits  might  be  incompatible  with 
the  consumption  of  sufficient  quantity  of 
ordinary  nutriment  to  obtain  a  requisite 
quantity  of  that  element. 

There  is  nothing  which  seems  more  com¬ 
pletely  impenetrable  to  the  human  mind  than 
the  power  of  vitality.  Probably  in  no  instance 
is  this  power  better  exemplified  than  in  the 
changes  which,  by  means  of  the  vital  spa.  k, 
take  place  in  seeds  and  eggs.  In  the  latter, 
especially,  the  principle  of  life  seems  to  hold  • 
in  check  those  chemical  affinities  which,  so 
soon  as  it  is  extinct,  convert  into  a  putrid 
mass  that  which,  life  enduring,  would  be 
transformed  into  a  young  bird.  The  vital 
power  of  animal  and  vegetable  organisation 
not  only  counteracts  the  conflicting  affinities 
of  inorganic  atoms  :  it  also  endows  groups, 
constituted  of  little  else  than  three  or  four  of 
those  atoms,  with  powers  analogous  to  those 
inherent  in  simple  elementary  atoms,  and 
thus  extends  immeasurably  the  bounds  of 
useful  chemical  reaction. 

I  infer  that  the  organs  of  animals  and  ve¬ 
getables  have  two  modes  of  effecting  the 
object  for  which  they  were  created.  In  one 
mode,  in  which  chemical  reaction  would  fail 
to  accomplish  the  requisite  transformations, 
being  such  as  affect  masses  rather  than  their 


component  atoms,  the  organs  react  directly, 
in  a  mode  entirely  hidden  from  our  view. 
There  is,  as  Liebig  justly  alleges  of  such  phe¬ 
nomena,  an  invisible  cause.  In  the  other 
mode,  creating  such  chemical  compounds  as 
are  suitable  for  their  purposes,  it  may  more 
or  less  leave  to  these  the  issue. 

Liebig  asserts  that  “  we  shall  obtain  that 
which  is  obtainable  in  a  rational  inquiry  into 
nature,  if  we  separate  the  actions  belonging 
to  chemical  powers  from  those  which  are 
subordinate  to  other  influences;’’  but  the 
learned  author  does  not  show  us  how  wTe  may 
accomplish  this  separation  ;  and  probably  for 
the  best  possible  reason,  that,  great  as  are  un¬ 
doubtedly  his  skill  and  his  genius,  he  is  in¬ 
competent  to  effect  any  such  separation,  lie 
seems  to  forget  that  he  elsewhere  admits 
“  chemical  powers  to  be  subordinate  toother 
influences,  whether  of  life,  of  heat,  or  elec¬ 
tricity.”  To  me  it  seems,  that  to  separate 
the  action  of  these  powders  from  such  as  are 
subordinate  to  other  influences,  would  involve 
their  separation  from  themselves  ;  and  that 
it  were  inconsistent  to  suppose  that  chemical 
agents,  which  ax-e  created  by  the  vital  power, 
cannot  be  also  modified  by  it  so  long  as  it 
prevails. 

“  But,”  says  this  distinguished  author, 
“the  expression  vital  principle  must,  meau- 
while,.  be  considered  as  equivalent  to  the 
terms  *  specific’  and  ‘  dynamic’  in  medicine. 
Everything  in  specific  which  we  cannot  ex¬ 
plain ,  while,  by  the  epithet  dynamic ,  every¬ 
thing  is  explained  which  we  do  not  under¬ 
stand.’' 

This  disparaging  language,  as  respects  the 
power  of  life,  seems  to  me  not  quite  con¬ 
sistent  with  the  following  opinions  elsewhere 
stated  by  the  celebrated  author. 

“  Our  notion  of  life  involves  something 
more  than  mere  reproduction — namely,  the 
idea  of  an  active  power,  exercised  by  virtue 
of  a  definite  form  and  production,  and  gene¬ 
ration  in  a  definite  form.  By  chemical 
agency  we  can  elaborate  the  constituents  of 
muscular  fibre,  skin,  and  hair,  but  by  such 
means  are  enabled  to  create  no  organised 
tissue,  no  organic  cell.  The  production  of 
organs,  the  co-operation  of  a  system  of 
organs,  apd  their  power  not  only  to  produce 
their  component  parts  from  the  food  pre¬ 
sented  to  them,  but  to  regenerate  themselves, 
in  their  original  form  and  endowed  with  all 
their  properties,  are  characters  belougiug  ex¬ 
clusively  to  organic  life,  and  constitute  a 
form  of  reproduction  independent  of  chemical 
powers.  The  chemical  forces  are  subject  to 
the  invisible  cause  by  which  this  form  is 
produced,  and  of  the  existence  of  which  we 
are  made  aware  only  by  the  phenomena  which 
it  induces.  Its  laws  must  be  investigated 
just  as  we  investigate  those  of  other  powers 
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which  produce  motion  and  changes  in  matter. 
The  chemical  forces  are  subordinate  to  this 
cause  of  life,  just  as  they  are  to  electricity, 
heat,  and  mechanical  force.  Such  is  the 
influence,  and  no  other, exercised  by  the  vital 
principle  over  chemical  forces.” 

Thus  the  author,  notwithstanding  his  com 
temptuous  allusion  to  the  vital  principle,  and 
his  confounding  it  in  value  with  words  alleged 
by  him  to  be  insignificant,  in  the  passage  last 
quoted,  justly  ascribes  to  the  principle  in 
question  a  prodigious  efficacy. 

In  the  following  passage  Liebig’s  mode 
of  reasoning  is  exemplified: — “Is  it  truly 
vitality  which  generates  sugar  in  the  germ 
for  the  nutrition  of  young  plants,  or  which 
gives  to  the  stomach  the  power  to  dissolve 
and  prepare  for  assimilation  all  the  matter 
introduced  into  it  ?  A  decoction  of  malt 
possesses  as  little  power  to  reproduce  itself 
'as  the  stomach  of  a  dead  calf ;  both  are  un¬ 
questionably  destitute  of  life,  but  when  amy- 
lin  or  starch  is  introduced  into  a  decoction 
of  malt,  it  changes  first  into  a  gummy  like 
matter,  and  lastly  into  sugar.  Hard  boiled 
albumen  and  muscular  fibre  can  be  dissolved 
in  a  decoction  of  a  calf’s  stomach,  to  which 
a  few  drops  of  muriatic  acid  have  been  added 
precisely  as  in  the  stomach  itself.  The 
power,  therefore,  to  effect  transformation 
does  not  belong  to  the  vital  principle. 
Each  transformation  is  owing  to  a  dis¬ 
turbance  in  the  attraction  of  the  elements 
of  a  compound,  and  is,  consequently ,  a 
purely  chemical  process.” 

But  is  there  any  truth  in  the  allegation 
that  in  no  other  than  a  chemical  process, 
can  there  be  any  disturbance  in  the  attrac¬ 
tion  of  the  elements  of  a  compound  ?  Is  it 
by  a  chemical  action  that  an  electrical  cur¬ 
rent  subverts  chemical  affinities  ?  Is  it  by  a 
chemical  action  that  vitality  endows  chemi¬ 
cal  compounds  with  peculiar  attractive 
powers  ?  Has  not  Liebig  sanctioned  the 
opposite  idea  in  the  passages  which  I  have 
cited  ? 

I  conceive  that  plants  and  animals  con¬ 
sist,  in  the  first  place,  of  organs  and  whatever 
may  be  necessary  to  the  preservation  or 
efficacy  of  their  organs ;  secondly,  of  sub¬ 
stances  secreted  or  excreted  by  those  organs; 
and,  thirdly,  of  the  compounds  arising  from 
the  reaction  of  such  substances  with  each 
other,  or  with  extraneous  chemical  agents 
with  or  without  an  elevation  of  tempera¬ 
ture.  In  an  egg  we  have  an  organic  mass 
possessing  on  the  one  hand  the  wonderful 
vital  power  to  which  allusion  has  been 
made,  on  the  other  containing  albumen,  a 
substance  endowed  with  chemical  affinities 
for  certain  oxides  and  chlorides.  But  the 
power  which  albumen  has  of  contributing  to 
the  birth  of  the  chicken,  is  quite  distinct  from 


that  which,  after  the  vitality  of  the  egg  is 
destroyed,  renders  it  an  antidote  for  corro¬ 
sive  sublimate.*  Still  more  is  the  power  of 
the  yolk  to  constitute  a  living  being,  dis¬ 
tinct  from  that  by  which,  when  ignited  with 
potassa  and  iron,  it  may  give  rise  to  two  cy¬ 
anides,  as  in  the  well-known  cyano-ferrite  of 
potassium  or  ferro-prussiate  of  potassa. 

The  germination  of  barley,  by  means  of 
which  it  is  malted,  is  so  dependent  upon  the 
vital  principle,  that,  when  spontaneously 
heated  by  lying  in  large  masses  on  ship 
board  or  otherwise,  it  becomes  incapable  of 
the  process  above  mentioned.  Yet,  by 
this  vital  process,  a  chemical  change  is 
induced  in  the  organic  mass,  by  which  it  is 
more  or  less  transformed  into  a  sweet  solu¬ 
ble  matter,  called,  when  in  solution,  wort. 
This  change  is  effected  by  the  intermediate 
agency  of  diastase,  a  substance  elaborated 
from  malt.  Thus,  besides  the  greater  mys¬ 
tery  of  life,  we  have  the  lesser  mystery, 
of  the  changes  effected  by  the  “  action 
of  presence  or  catalysis,”  as  the  process  is 
designated  by  which  diastase,  or  sulphuric 
acid,  causes  starch  to  be  converted  into 
grape  sugar,  and  yeast  converts  sugar  into 
alcohol  and  carbonic  acid  f 

The  saccharine  matter  produced  by  dias¬ 
tase,  or  otherwise,  may,  by  nitric  acid,  be 
converted  into  oxalic  acid.  Thus  we  have 
four  states  in  which  new  organic  substances 
are  produced.  First,  the  vital  organ,  en¬ 
dowed  with  the  germ  of  a  living  plant ; 
secondly,  an  instrument  produced  by  that 
organ,  and  possessing  a  sort  of  magic  power 
of  inducing  chemical  changes  in  substances 
with  which  it  does  not  combine ;  thirdly,  a 
chemical  compound,  elaborated  by  this 
chemical  magic  ;  and  lastly,  a  product  re¬ 
sulting  from  the  reaction  of  the  chemical 
compound  with  an  inorganic  reagent. 

Among  the  greatest  wonders  of  organic 
chemistry,  is  the  acquisition  of  power,  by 
elements  otherwise  inert,  from  mere  group¬ 
ing.  The  hempen  cable,  of  which  a  given 
section  has  more  strength  than  an  equal 
weight  of  iron  forming  a  chain,  consists  of 
nothing  but  water  and  carbon,  into  which  it 
is  easily  resolved  by  the  application  of  heat. 
By  fire  we  may  fuse  or  oxidise  the  iron,  and 


*  I  am,  in  some  degree,  indebted  to 
Dr.  Kane  for  the  ideas  comprised  in  this 
paragraph. 

f  Under  the  head,  “  Lactic  or  Viscous 
Fermentation ,”  in  the  Compendium,  page 
600,  I  have  endeavored  to  show,  that,  by 
Liebig  and  his  disciples,  processes  are  re¬ 
ferred  to  catalysis  as  if  analogical,  which 
are  actually  quite  different.  See,  also,  page 
602,  paragraph  5,979. 
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thus  equally  deprive  its  particles ot  stiength  ; 
but,  on  collecting  the  resulting  fragments, 
metallurgic  skill  can  elaborate  another  chain, 
the  cohesive  power  of  the  metallic  particles 
having  been  subdued,  not  destroyed  ;  but 
uo  human  skill,  unaided  by  the  powers  of 
vegetable  life,  can  regenerate  another  cable 
from  water  and  carbon. 

Subjected  to  ultimate  analysis,  prussic 
acid,  which  is  so  fatal  to  animals,  con¬ 
sists  only  of  three  of  the  ingredients  of 
their  flesh  or  blood.  It  is  constituted  of 
nitrogen  one  of  the  elements  of  the  air 
which  animals  breathe,  of  hydrogen  one  of 
the  elements  of  the  water  which  they  drink, 
and  of  charcoal  which,  per  sc,  is  inert. 

By  a  proximate  analysis,  this  deletereous 
acid  is  found  to  consist  of  hydrogen  and  cy¬ 
anogen,  a  gaseous  body,  formed  of  one 
atom  of  nitrogen  and  two  of  carbon,  being, 


the  existence  of  some  potent  cause  of  elec¬ 
trical  phenomena,  there  can  be  no  doubt  ; 
and  whether  it  be  of  one  nature  or  another, 
certainly  it  plays  a  part  of  infinite  impor¬ 
tance  throughout  the  creation. 

We  may  have  under  our  eyes  two  little 
heaps  of  powder,  conveying  to  the  senses  no 
proof  that  there  is  any  difference  in  their 
composition,  or  any  potency  peculiar  to 
either.  One  of  these,  subjected  to  the 
blow  of  a  hammer,  will  explode  with  a  start¬ 
ling  report,  and  with  violence  sufficient  to 
indent  the  steel  ;  the  other  will  cause,  under 
like  circumstances,  no  similar  result ;  but  if 
swallowed  by  an  animal  will  be  productive 
of  death.  A  drop  of  prussic  acid  may  pro¬ 
duce  an  effect  no  less  fatal  by  falling  on  the 
tongue  of  a  dog,  constituted  of  the  same 
simple  ponderable  elements  as  the  acid. 
The  consequences  are  more  like  those  of 


therefore,  a  bicarburet.  of  nitrogen. 

Cyanogen  is  the  first  discovered  of  an  im¬ 
portant  class  of  bodies  now  called  compound 
radicals  by  the  school  of  Liebig.  These  I  | 
would  prefer  to  designate  as  compound 
elements ,  inasmuch  as  they  are  endowed  j 
with  all  the  attributes  of  simple  elements,  i 
Upon  the  idea  thus  exemplified,  the  exist¬ 
ence  in  organic  substances  of  various  other 
compound  radicals,  has  been  inferred ;  not 
only  when  capable  of  isolation,  like  cyanogen, 
but  also  where  they  are  known  only  in  a 
state  of  combination.  The  discovery  of  the 
existence  of  these  bodies  forms  a  new  era  in 
our  science. 

Liebig  designates  organic  chemistry  as 
“  the  chemistry  of  compound  radicals.” 
Nearly  twenty  primary ,  or  derivative  com¬ 
pound  organic  radicals  have  been  inferred 
to  exist,  of  which  nearly  an  equal  number 
are  severally  generators  of  acids  and  bases. 

By  Liebig  the  diversity  of  these  radicals, 
as  respects  properties,  is  to  be  ascribed  either 
to  the  proportions  by  weight,  in  which  the 
ultimate  elements  are  present,  or,  when  the 
proportions  of  these  are  equal,  to  the  mode 
in  which  they  are  grouped.  But  I  conceive, 
that  without  resorting  to  the  assistance  of 
causes  on  which  heat,  light,  electrical  reac¬ 
tion,  and  nervous  influence  are  dependent, 
the  proportions  or  the  grouping  of  their 
ponderable  elements  furnishes  no  adequate 
cause  of  the  wonderful  diversity  and  asto¬ 
nishing  activity  of  certain  organic  products. 

Agreeably  to  Faraday’s  inferences,  a  grain 
of  water,  or  a  grain  of  zinc,  contains  as 
much  electricity"  as  eight  hundred  thousand 
square  feet  of  well  charged  coated  glass  sur¬ 
face.  Admitting  that  these  inferences  are 
greatly  beyond  a  true  estimate,  with  such 
experimental  evide  nce  before  us,  is  it  reason¬ 
able  to  overlook  the  quality  of  matter  on 
which  its  electi ical  efficacy  is  founded?  Of 


lightning  than  such  as  would  result  from 
the  impression  made  by  a  poison,  agreeably 
to  the  idea  of  poisons  generally  entertained. 

We  have  innumerable  essential  oils,  spices, 
and  other  pungent  vegetable  productions, 
such  as  cinnamon,  pepper,  mustard,  and 
horse-radish,  which  have  upon  the  organ  of 
taste,  smell,,  or  feeling,  an  endless  variety  of 
effects.  Of  the  substances  thus  alluded  to, 
many  consist  of  nearly  an  equal  number  of 
atoms  of  carbon  and  hydrogen,  while  the 
rest  vary  only  in  having,  in  addition  to 
these  ingri  dients,  a  small  proportion  of 
oxygen.  It  is  quite  a  mystery  how,  by  the 
powers  of  vegetable  life,  these  ponderable 
atoms  are  made  to  acquire  such  various  qua¬ 
lities  ;  but,  as  in  the  case  of  the  fulminating 
pow'der,  1  have  ascribed  the  result  to  the 
agency  of  imponderable  matter,  so  in  the 
case  of  the  active  substances  engendered  by 
vitality,  I  should  make  a  similar  suggestion ; 
their  adventitious  chemical,  medicinal,  or 
poisonous  energy  being  due  to  the  associa¬ 
tion  of  imponderable  matter  with  groups  of 
ponderable  atoms. 

It  seems  to  me  rather  unreasonable  in 
Liebig  to  speak  so  boldl  yas  he  is  wont  re¬ 
specting  physiological  phenomena,  while 
making  no  effort  to  explain  the  part  per¬ 
formed  by  electricity  in  regard  to  them.  Is 
there  not  reason  to  suppose  that  he  has  been 
so  much  occupied  by  the  analytical  depart¬ 
ment,  that  he  is  not  sufficiently  aware  of 
the  difficulty  of  doing  justice  to  the  electro¬ 
chemical  department  of  physiology  ? 

The  power  of  producing  all  the  pheno¬ 
mena  of  voltaic  electricity,  which  the  gym- 
notous  elcctricus  has  been  fully  shown  to 
possess,  can  leave  no  dou^t  respecting  the 
capacity  of  the  animal  organisation  to  ge¬ 
nerate  electricity.  It  will  be  admitted 
that  the  animal  nerves  have  functions  to 
perforin  of  the  highest  importance  to  ani- 
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mals ;  and  of  all  known  agents  is  there  any 
which  can  be  conceived  to  be  the  medium  of 
their  efficacy,  excepting  the  electric  fluid,  or 
that  cause  of  electrical  phenomena  which  is 
usually  thus  designated. 

So  long  as  there  is  so  much  evidence  of 
the  potentiality  of  electro-chemical  reactions, 
whatever  may  be  their  cause,  and  so  long  as 
we  remain  ignorant  of  the  manner  in  which 
vital,  electrical,  and  chemical  forces  are  asso¬ 
ciated,  is  it  not  premature  to  expect  any 
satisfactory  explanation  of  the  processes 
of  life  ? 

I  will  for  the  present  take  leave  of  chemi¬ 
cal  physiology,  in  order  to  turn  to  another 
topic,  which  forms  a  highly  appropriate 
theme  to  conclude  with  on  this  occasion. 

It  is  to  be  regretted  that  the  rapid  pro¬ 
gress  of  chemistry  has  rendered  it  less 
popular  with  many  whose  indolence  or  occu¬ 
pations  have  prevented  them  from  keeping 
pace  with  it.  For  the  very  reason  that  its 
claims  to  consideration  have  augmented, 
their  disposition  to  bestow  on  it  merited 
attention  has  diminished. 

Where  the  attainment  of  knowledge  is 
inconvenient,  it  is  natural  that  the  value  of 
it  should  be  questioned,  as  it  is  easier  to 
adopt  and  circulate  the  opinion,  that  any 
species  of  information  is  unnecessary,  than 
to  acquire  it.  But  is  it  not  self-evident, 
that  the  more  knowledge  a  physician  pos¬ 
sesses  of  the  nature  of  his  remedies,  the  less 
is  he  liable  to  be  disappointed  by  the  igno¬ 
rance  or  carelessness  of  those  who  vend  or 
prepare  them ;  and,  consequently,  to  be 
misled  as  to  the  influence  of  his  prescrip¬ 
tions  ?  And  how  otherwise  could  that 
class  of  citizens  who  are  to  represent  their 
country  in  the  physical  department  of 
science,  bear  a  comparison  with  the  same 
class  in  Europe,  where  chemistry  is  sedu¬ 
lously  studied  ?  While  we  exult  when  we 
compare  our  soldiers  and  seamen  with 
Europeans,  shall  we  blush  at  the  compa¬ 
rative  ignorance  of  our  physicians  ? 

Among  the  branches  of  medical  science, 
which  have  been  made  necessary  to  a  medi¬ 
cal  degree,  the  practice  of  medicine,  surgery, 
and  midwifery  are  evidently  those  which  are 
most  necessary  to  the  healing  art ;  but  it  is 
no  less  evident  that,  by  reading  and  attend¬ 
ing  the  practice  of  a  skilful  instructor,  much 
progress  may  be  made  in  these  sciences,  in¬ 
dependently  of  the  assistance  of  lectures. 
Familiarity  with  them  must  of  necessity 
grow,  as  practice  is  extended.  These  obser¬ 
vations  are  not  applicable  in  the  case  of 
chemistry  and  anatomy,  of  which,  if  the 
student  acquire  no  knowledge  while  at  the 
University,  there  is  generally  little  opportu¬ 
nity  or  leisure  for  its  attainment  afterwards. 

Neither  anatomy  nor  chemistry  can  be 


well  learned  without  the  aid  of  dissections  or 
experimental  illustrations,  which  can  but 
very  imperfectly  accompany  instruction, 
where  a  large  concourse  of  students  does 
not  stimulate  and  justify  the  requisite  exer¬ 
tion  and  expenditure. 

Since  among  all  other  enlightened  nations 
of  the  present  age,  a  knowledge  of  chemistry 
is  deemed  essential  to  a  physician,  it  cannot 
be  otherwise  regarded  among  the  people  of 
the  United  .States.  Patriotism  forbids  that 
medical  education  shall,  in  our  country,  re¬ 
trocede  during  an  epoch  signalised  in  the 
whole  world  by  its  advancement. 

Assuming,  therefore,  that  chemistry  must 
be  acquired  by  those  who  aspire  to  the 
honors  and  emoluments  of  the  medical  pro¬ 
fession,  excepting  anatomy,  it  appears  to 
me  more  necessary  to  be  taught  in  our 
University  than  any  other  branch  of  medi¬ 
cal  science.  If  less  frequently  and  imperi¬ 
ously  forced  upon  attention  during  medical 
practice,  there  is  the  more  reason  for  insist¬ 
ing  upon  attention  to  it  in  our  lectures, 
since,  if  not  thus  taught,  the  deficiency  is 
less  likely  to  be  remedied  by  subsequent 
study  or  experience. 

To  conclude,  it  should  always  be  kept  in 
view  that  nothing  is  much  valued  which  is 
easily  attained ;  and  that  in  proportion  as 
the  qualifications  requisite  to  a  medical 
degree  are  difficult  in  the  acquisition,  and 
elevated  in  their  nature,  so  will  be  the  stand¬ 
ing  and  emoluments  of  those  on  whom  it 
may  be  bestowed. 

As  agreeably  to  the  authority  of  Euclid, 
to  which  I  have  often  appealed,  in  common 
with  my  distinguished  colleague,  Doctor 
Chapman ,  there  is  no  royal  way  of  becoming 
a  mathematician,  so  is  there  no  easy  mode 
of  attaining  the  rank  of  a  skilful,  learned, 
and  eminent  physician.  Fame  can  only 
exist  at  heights  inacessible  to  ignorance,  in¬ 
dolence,  and  imbecility.  The  paths  which 
lead  to  her  abode  are  rugged,  steep,  and  cir¬ 
cuitous.  All  who  seek  that  pinnacle,  by  the 
highways  of  sloth  and  pleasure,  will  inevit¬ 
ably  find  themselves  lost  in  the  shades  of 
ignoble  obscurity. 


ON  THE  MEANS  OF  ASCERTAIN¬ 
ING  THE  ADULTERATION  OF 
POTASSA  BY  SODA,  AND  DE¬ 
TERMINING,  IN  A  SIMPLE  MAN¬ 
NER,  THE  PROPORTION  OF  THE 
LATTER* 

BY  E.  F.  ANTHON,  OF  WEISGRUN. 

The  following  prize  question,  proposed 
among  other  subjects  by  the  Societe  cle 

*  Repertorium fur  die  Pharmacic , 
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Pharmacie,  of  Paris,  “  to  give  an  easy  and 
commercial  process  for  detecting  the  pre¬ 
sence  and  proportion  of  soda  in  the  potassa 
of  commerce,"  induced  me  to  undertake  this 
work. 

In  order  to  find  a  process  of  this  nature, 
proper  for  determining  the  proportion  of 
soda  in  potassa,  adulterated  by  this  alkali, 
and  of  giving  a  satisfactory  result,  with  re¬ 
spect  to  celerity  and  accuracy,  even  in  the 
hands  of  persons  unacquainted  with  che¬ 
mistry,  it  was  necessary  to  submit  to  a 
more  attentive  examination  the  processes 
hitherto  employed  for  separating  the  salts  of 
soda  from  those  of  potassa. 

A  process  ordinarily  employed  in  analysis, 
and  which  presents  also  the  necessary  ac¬ 
curacy,  is  that  of  Berzelius  :  it  consists  in 
converting  the  two  alkalis  into  metallic 
chlorides,  evaporating  to  dryness,  and  heating 
in  a  platinum  crucible  to  the  commence¬ 
ment  of  redness,  and  then  weighing.  The 
saline  mass  thus  obtained  should  be  mixed 
with  3-| times  its  weight  of  crystallised  chloride 
of  platinum  and  sodium,  which  may  also  be 
replaced  by  a  solution  of  chloride  of  pla¬ 
tinum,  to  which  a  small  quantity  of  chloride 
of  sodium  has  been  added.  It  must  after¬ 
wards  be  dissolved  in  very  little  wrater, 
evaporated  almost  to  dryness  at  a  very  gentle 
heat,  and  then  treated  by  alcohol  of  GO  per 
cent.  The  chloride  of  sodium  is  dissolved 
in  it  as  well  as  the  chloride  of  platinum  and 
sodium  added  in  excess,  and  the  chloride  of 
platinum  and  potassium  forms  an  insoluble 
residue,  which  must  be  washed  on  a  filter 
with  alcohol.  The  chloride  of  platinum  and 
potassium,  after  having  been  washed,  is 
maintained  at  a  very  gentle  heat,  until  several 
weighings  show  that  it  loses  no  more  in 
weight.  The  quantity  of  chloride  of  platinum 
and  potassium  obtained,  serves  for  calculat¬ 
ing  that  of  the  potassa  or  chloride  of  potas¬ 
sium.  One  part  of  chloride  of  platinum  and 
potassium  corresponds  to  0- 19334  of  potassa, 
or  0’30565  of  chloride  of  potassium.  Fi¬ 
nally,  the  quantity  of  chloride  of  sodium  is 
found  by  subtracting  the  quantity  of 
chloride  of  potassium  found  from  the  total 
weight  of  the  two  metallic  chlorides,  and  the 
quantity  of  soda  is  then  deduced  by  calcula¬ 
tion.  One  part  of  chloride  of  sodium  cor¬ 
responds  to  G‘53289  of  soda. 

This  process  is  not  at  all  applicable  to  the 
object  in  question  :  in  the  first  place,  on  ac¬ 
count  of  its  expense  ;  and  in  the  next  place, 
because  it  requires  an  experienced  chemist  ; 
and  also  because  almost  all  kinds  of  potassa 
contain  chloride  of  potassium  or  chloride  of 
sodium,  or  else  both  chlorides  at  once,  and 
a  more  or  less  inaccurate  result  must  then 
be  obtained,  according  to  the  proportion  of 
the  two  metallic  chlorides  contained  in  po¬ 


tassa,  if  care  have  not  been  taken  previously 
to  ascertain  their  quantity,  that  they  may  not 
be  reckoned  in  the  second  instance. 

I  have  said  sufficient  to  show  that  this 
process  of  separation,  however  valuable  it 
may  be,  is  not  very  applicable  to  the  object 
in  question. 

Another  process  of  separating  potassa 
from  soda  has  been  indicated  by  Serullas. 
It  is  based  on  the  property  of  perchloric  acid, 
of  giving  with  potassa  a  compound  very 
sparingly  soluble  in  water  and  insoluble  in 
alcohol,  and  with  soda  on  the  contrary — a 
compound  very  soluble  in  water,  as  well  as 
in  the  strongest  alcohol.  The  operation  is 
ordinarily  performed  by  adding  an  excess  of 
perchloric  acid  to  the  solution  containing  the 
j  salts  of  potassa  and  soda,  and  cautiously 
j  evaporating  the  mixture,  almost  to  dryness. 
Tire  mass  obtained  is  then  treated  by  alco¬ 
hol,  which  dissolves  the  perchlorate  of  soda, 
with  the  acid  which  was  previously  com¬ 
bined  with  the  two  alkalis,  in  the  ca^j  when 
the  perchloric  acid  is  not  driven  off  under 
the  form  of  gas,  and  leaves,  on  the  contrary, 
the  perchlorate  of  potassa.  The  two  per¬ 
chlorates  are  then  cautiously  calcined,  and 
they  are  converted,  with  a  disengagement  of 
oxygen,  into  chloride  of  potassium  and 
chloride  of  sodium,  which  serve  for  calcu¬ 
lating  the  quantities  of  potassa  and  soda. 

Although  this  second  process  is  not  so  ex¬ 
pensive  as  the  preceding,  the  other  objections 
apply  to  it  ;  for  not  only  does  it  require  too 
much  chemical  skill,  but  it  likewise  gives  an 
inaccurate  result,  since  the  potassa  of  the 
chloride  of  potassium,  and  sulphate  of  po¬ 
tassa  contained  in  the  potassa,  is  found  in 
the  result,  and  because  it  is  necessary,  con¬ 
sequently,  previously  to  make  an  accurate 
determination  of  the  impurities  accidentally 
or  purposely  mixed  with  the  potassa. 

All  the  reagents  which  are  now  employed 
for  detecting  potassa  and  separating  it  from 
spda,  such  as  the  tartaric,  hydrofluosilicic, 
and  carbazotic  acids  and  sulphate  of  alumina, 
are,  more  or  less,  liable  to  the  objection  of 
indicating  not  only  the  alkali  combined  with 
the  carbonate  acid,  but  also  that  combined 
with  the  sulphuric  and  hydrochloric  acids, 
&c.,  and  not  being  able,  consequently,  to 
give  an  accurate  result  without  a  previous 
and  minute  determination  of  the  accidental 
mixtures  of  potassa. 

It  should,  therefore,  rather  be  possible  to 
find,  in  the  capacity  of  saturation  of  potassa 
and  soda,  a  means  of  solving  the  question  ; 
for,  by  comparing  the  capacity  of  satura¬ 
tion  of  potassa  with  that  of  soda,  we  find  a 
very  considerable  difference.  •  Thus,  for  ex¬ 
ample,  100  grains  of  dry  simple  carbonate  of 
potassa  require  for  their  neutralisation  1,000 
grains  of  pure  dilute  sulphuric  acid  (for  al- 
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kalimetry),  which  contains  nearly  8|-  per 
cent,  of  anhydrous  acid,  whilst  100  grains  of 
anhydrous  carbonate  of  soda  require  nearly 
15  per  cent,  of  the  same  acid  for  their  neu¬ 
tralisation. 

It  would,  therefore,  be  sufficient  to  es¬ 
tablish,  by  eaculation,  a  Table  in  the  follow¬ 
ing  form  for  each  hundredth,  in  order  to  be 
able,  only  after  the  employment  of  an 
alkalimetric  test  acid,  to  obtain  immediately 
the  indication  in  hundredths  of  the  propor¬ 
tion  of  soda  contained  in  potassa. 


anhydrous  car¬ 

Contains  the  follow¬ 

bonate  of  potassa, 

ing  numbers  of 

lOOgrains  of  which 

hundredths  of  an¬ 

require,  for  their 

hydrous  carbonate 

neutralisation,  the 

of  soda  : — 

following  quanti¬ 
ties  of  dilute  sul¬ 
phuric  acid  (of  the 
specific  gravity  of 
1-0687), 

1000 

0 

1025-1 

5 

1051 

10 

1102 

20 

1127| 

25 

1255 

50 

1382 

75 

1510 

100 

Although  such  a  Table  may  serve  for  de¬ 
termining  with  sufficient  accuracy  for  the 
object  in  question,  and  very  promptly,  the 
proportion  of  soda  which  might  be  found  in 
a  pure  carbonate  of  potassa,  it  is  not,  how¬ 
ever,  applicable  to  testing  the  various  kinds 
of  potassa  of  commerce,  especially  because 
all,  even  without  being  adulterated,  contain 
different  accidental  mixtures,  such  as  chlo¬ 
ride  of  sodium,  chloride  of  potassium,  sul¬ 
phate  of  potassa,  silica,  &c.,  and  because, 
so  long  as  we  are  unacquainted  with  the 
quantity  of  all  these  substances  united,  and 
have  not  subtracted  them  from  the  weight 
of  the  dry  potassa,  the  preceding  Table  can¬ 
not  be  made  use  of  with  clearness  ;  for, 
admitting  that  a  potassa  contains,  for  ex¬ 
ample,  80  per  cent,  of  carbonate  of  potassa, 
6*7  per  cent,  of  accidental  impurities,  and 
13-3  per  cent,  of  anhydrous  carbonate  of 
soda,  this  potassa  should,  according  to  this 
Table,  be  regarded  as  pure  and  dry  carbonate 
of  potassa,  for  the  13*3  of  anhydrous  soda 
found  in  it  would  require  for  their  neutralisa¬ 
tion  nearly  as  much  alkalimetric  test-acid  as 
20  of  pure  and  dry  carbonate  of  potassa. 

But  even  when  it  is  wished  summarily  to 
determine  previously  the  quantity  of  acci¬ 
dental  impurities  of  potassa,  to  subtract 
them  from  100  grains  of  potassa,  and  to 
reduce  to  100  the  number  obtained  after  the 
neutralisation,  an  accurate  result  cannot  be 


arrived  at,  because  we  rarely  find  in  com¬ 
merce  a  potassa  which  contains  only  simple 
carbonate  of  potassa,  without  any  mixture  of 
free  caustic  potassa,  or,  which  is  most  com¬ 
mon,  of  sesquicarbonate  of  potassa,  and  in 
both  these  cases  the  numbers  indicated  in 
the  Table  would  be  inaccurate  ;  for  if  a  pure 
potassa,  submitted  to  examination,  contained 
free  caustic  potassa,  we  should,  from  the 
employment  of  the  test-acid,  maintain,  ac¬ 
cording  to  the  foregoing  Table,  that  this 
potassa  contained  soda,  whilst  at  another 
time  we  should  declare  to  be  free  from 
adulteration  a  potassa  containing  much  ses¬ 
quicarbonate  of  potassa,  and  which  would 
not  be  mixed  with  too  great  a  quantity  of 
soda.  It  is  evident,  therefore,  that  this 
Table  would  be  applicable  only  after  having 
first  not  only  removed  from  the  potassa  sub¬ 
mitted  to  examination  all  the  foreign  mix¬ 
tures,  wfith  the  exception  of  soda,  but  also 
after  having  transformed  into  simple  carbon¬ 
ate  the  alkali  obtained,  if  this  were  potassa 
alone,  or  mixed  with  soda  ;  but,  as  this 
operation  would  be  too  difficult,  and  would 
require  too  much  chemical  skill,  this  mode 
of  testing,  to  ascertain  the  proportion  of  soda 
contained  in  potassa,  cannot  be  admitted,  at 
least  as  an  ordinary  process. 

The  same  observation  is  applicable  to  the 
case  in  which  it  is  desired  to  calculate  the 
proportion  of  soda  contained  in  a  potassa  by 
the  increase  of  weight  which  takes  place 
when  moistened  potassa  is  exposed  to  an  at¬ 
mosphere  of  carbonic  acid,  until  there  is  no 
further  augmentation  of  weight,  or  by  the 
loss  of  weight  produced  by  the  expulsion  of 
carbonic  acid  by  potassa  by  a  more  energetic 
acid  ;  indeed,  these  two  processes  could  be 
used  only  for  operating  on  mixtures  of  pure 
simple  carbonate  of  potassa  with  anhydrous 
simple  carbonate  of  soda. 

All  these  considerations  show  the  dif¬ 
ficulties  which  the  solution  of  the  problem 
entails. 

I  then  asked  myself  whether  it  would  not 
be  possible  to  effect  a  separation  by  convert¬ 
ing  the  alkaline  carbonates  of  the  potassa  to 
be  examined  into  bicarbonates,  and  then 
separating,  by  means  of  a  solution  of  bicar¬ 
bonate  of  soda,  completely  saturated  at  the 
ordinary  temperature,  the  bicarbonate  of  soda 
formed  from  the  bicarbonate  of  potassa ;  for, 
on  one  hand,  a  saturated  solution  of  a  salt 
cannot  naturally  dissolve  more  of  the  same 
salt  at  the  same  temperature,  whilst,  on  the 
other  hand,  itmight  be  expected  that  the  so¬ 
lution  of  bicarbonate  of  soda  would  dissolve 
not  only  the  bicarbonate  of  potassa,  but  also 
the  accidental  impurities  of  the  potassa,  such 
as  the  chloride  of  potassium,  the  chloride  of 
sodium,  the  sulphate  of  potassa,  &c.,  and 
would  leave  only  the  bicarbonate  of  soda 
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rising  from  the  simple  carbonate  ot  soda  con¬ 
tained  in  t  he  potassa,  and  which  would  enable 
the  quantity  of  this  carbonate  to  be  readily 
calculated. 

In  order  to  ascertain  whether  this  idea  was 
practically  executable,  I  wished  first  to  con¬ 
vince  myself  of  the  solubility  of  sulphate  of 
potassa,  chloride  of  potassium,  and  chloride 
of  sodium  (the  ordinary  impurities  of  po¬ 
tassa),  as  well  as  of  bicarbonate  of  po¬ 
tassa  in  a  solution  of  bicarbonate  of  soda:  1 
weighed  with  this  object  four  times  1,000 
grains  of  a  solution  completely  saturated  at 
54*5°  F.  of  carbonate  of  soda,  and  I  added  to 
them  these  four  salts  by  grains,  until  they 
were  no  longer  dissolved.  When  the  last 
grain  added  remained  at  the  bottom  of  the 
vessel  without  being  dissolved,  after  the  liquor 
had  been  carefully  stirred,  and  at  a  tempera¬ 
ture  of  54*5°  F.,  I  found  that  there  w7as  dis¬ 
solved  in  100  parts  of  the  solution  of  bicar¬ 
bonate  of  soda — 

Bicarbonate  of  potassa. . .  245  grains  . 

Sulphate  of  potassa . 180  ,, 

Chloride  of  potassium. .  . .  285  ,, 

,,  sodium .  75  ,, 


of  an  excess  of  carbonate  acid  a  crystalline 
precipitate  of  bicarbonate  of  soda,  which, 
collected  on  a  filter  and  pressed  between 
folds  of  blotting  paper,  weighed,  while  damp, 
19  grains;  its  wxight  was  14 '6  grains  after 
it  had  been  completely  dried  at  the  ordinary 
temperature. 

A  filtered  solution  of  80  grains  of  potassa 
and  20  grains  of  anhydrous’  carbonate  of 
soda,  treated  in  the  same  manner,  gave  22*7 
grains  of  bicarbonate  of  soda,  pressed  and 
still  moist,  and  16*9  grains  of  the  same  salt 
dry.  A  solution  of  70  grains  of  potassa  and 
30  grains  of  anhydrous  carbonate  of  soda, 
gave  44*1  of  humid  bicarbonate  of  soda,  and 
3b' 7  of  the  same  salt  dry. 

A  solution  of  GO  grains  of  potassa  and  40 
grains  of  anhydrous  carbonate  of  soda  gave, 
by  the  same  process,  59' 1  of  humid  bicar¬ 
bonate  of  soda,  and  49*7  of  the  same  salt  dry. 

Finally,  a  solution  of  50  grains  of  potassa 
and  50  grains  of  anhydrous  carbonate  of 
soda,  gave  72'2  of  humid  bicarbonate  of 
soda,  and  58 '6  of  the  same  salt  dry. 

If  we  examine  this  result  a  little  nearer, 
we  shall  find  that  the  quantities  of  bicar¬ 
bonate  of  soda  obtained  are  too  small. 


After  having  determined  these  proportions,  I 
endeavored  to  convert  into  bicarbonates,  by 
carbonic  acid,  mixtures,  expressly  prepared, 
of  soda  moistened  with  a  solution  of  bicar¬ 
bonate  of  soda ;  but  I  found  that  not  only 
was  this  object  slowly  attained,  but  that  it 
could  be  only  incompletely  fulfilled  in  a  sim¬ 
ple  manner.  I  could  not  saturate  with  car¬ 
bonic  acid  a  complete  solution  of  these  two 
mixtures  in  water,  because  it  is  neces¬ 
sary  to  drive  off  all  the  w’ater  of  the  solution 
in  order  to  be  able  to  separate  from  each 
other,  by  a  concentrated  solution  of  bicar¬ 
bonate  of  soda,  the  crystallised  salts  obtained. 
I  therefore  tried,  in  order  to  avoid  this  in¬ 
convenience,  to  dissolve  in  a  solution  of 
bicarbonate  of  soda,  saturated  cold,  new  mix¬ 
tures,  (of  100  grains)  expressly  prepared, 
of  soda  and  potassa  :  this  operation  likewise 
succeeded  well,  and  nothing  remained  undis¬ 
solved  except  the  silica. 

I  then  passed,  for  three  days,  a  continued 
current  of  carbonic  acid  into  these  solutions 
thus  prepared,  of  mixtures  of  potassa  and 
soda,  to  which  I  also  joined  a  simple  solution 
of  potassa  in  the  concentrated  solution  of 
bicarbonate  of  soda. 

The  solution,  which  contained  only  po¬ 
tassa,  presented,  even  at  the  end  of  several 
days’  saturation  by  carbonic  acid,  no  se¬ 
paration  of  bicarbonate  of  potassa  or  soda, 
and  the  liquor  had  not  undergone  (at  least 
in  appearance)  the  slightest  change: 

A  solution  which  contained  a  mixture  of 
90  grains  of  potassa  and  10  grains  of  anhy¬ 
drous  carbonate  of  soda,  gave  by  a  current 


For  the  following 

Should  give  the  fol¬ 

quantities  of  sim¬ 

lowing  quantities 

ple  carbonate  of 

of  crystallised  bi¬ 

soda- 

carbonate  : — 

10 

17*5 

20 

35 

30 

52'5 

40 

700 

50 

'  87'5 

But  they  gave  only — 

Deficiency  : 

14-6 

2'9 

24-9 

101 

36*7 

15-8 

49'7 

20-3 

58'5 

29-0 

This  too  small  produce  is  also  increased  by 
the  impossibility  of  driving  off  all  the  liquid 
by  means  of  the  simple  pressure  of  the  bi¬ 
carbonate  of  soda  separated  and  collected 
on  a  filter,  and  it  indeed  suffered  an  increase 
of  weight  proportionate  to  the  fixed  princi¬ 
ples  contained  in  the  quantity  of  the  liquid 
which  was  not  separated  by  pressure.  More¬ 
over,  this  difference  would  be  insignificant, 
and  it  would  be  easy  to  calculate  it  by  the 
weight  of  the  bicarbonate  of  soda  obtained  in 
the  humid  and  dry  states,  according  to  the 
known  proportions  of  the  concentrated  solu¬ 
tion  of  bicarbonate  of  soda,  if  there  were  not 
other  obstacles.  If,  now,  we  seek  for  the  reason 
why  too  little,  bicarbonate  of  soda  was  obtained, 
we  find  it  in  the  extreme  difficulty  of  con¬ 
verting  into  bicarbonates,  by  a  current  of 
carbonic  acid,  a  mixture  of  soda  and  potassa 
dissolved  in  a  solution  of  bicarbonate  of 
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soda  ;  for,  at  the  end  of  three  days’  passing 
of  carbonic  acid  into  a  solution  of  potassa, 
mixed  with  only  a  very  small  quantity  of 
soda,  the  liquor  had  always  an  alkaline  re¬ 
action,  proves  that  all  the  alkaline  carbonate 
bad  not  been  converted  into  bicarbonate : 
this  circumstance  renders  this  process,  also, 
insufficient  for  the  sure  and  prompt  deter¬ 
mination  of  the  quantity  of  soda  contained 
in  the  potassa,  although  it  may  always  be 
used  for  an  approximative  determination,  as 
the  foregoing  investigations  manifestly  show. 

Moreover,  as  potassa  (simple  carbonate) 
cannot  take  water  of  crystallisation,  whilst 
anhydrous  soda  (this  is  the  state  in  whichit  is 
found  in  the  potassa  which  it  serves  to  adul¬ 
terate),  on  the  contrary,  absorbs  a  very  con¬ 
siderable  quantity  of  it,  in  order  to  form 
crystals,  it  was  natural  to  hope  to  determine, 
approximatively  at  least,  the  quantity  of  soda 
which  might  be  found  in  the  potassa,  by  esti¬ 
mating  the  proportion  of  water  necessary  for 
reducing  a  given  quantity''  of  potassa  to  a 
state  of  pappy  mass  ;  so  that,  even  after  a 
long  time,  it  will  not  solidify  any  more  ;  for 
it  might  be  foreseen  that  there  should  be  so 
much  the  more  soda  in  the  potassa,  as  more 
water  is  required  to  reduce  the  potassa  to  this 
state. 

In  order  to  carry  out  this  idea  practically, 

I  prepared  the  following  mixtures  of  pure 
simple  carbonate  of  potassa,  and  anhydrous 
simple  carbonate  of  soda  : — 

1.  90  gr.  potassa  and  10  gr.  anhydrous  soda. 

2.  80  ,,  20  ,, 

3.  70  ,,  30 

4.  GO  ,,  40  ,, 

5.  50  ,,  50  ,, 

G.  40  „  GO  „ 

7.  30  „  70 

8.  20  „  80  ,, 

9.  10  „  90 

I  then  added  water  by  drops  to  these  nine 
mixtures,  until  the  state  of  each  of  them  was 
such  that  they  became  no  harder,  and  until 
they  were  slightly  pasty,  and  susceptible  of 
being  kneaded.  Notwithstanding  the  facility 
with  which  this  point  was  attained,  by  an 
unfortunate  circumstance  this  operation  re¬ 
quired  a  very  long  time  proportionally,  for 
this  object  was  seldom  effected  in  less  than 
forty-eight  hours.  It  is  scarcely  necessary 
to  observe  that,  during  this  time,  I  prevented 
as  much  as  possible  the  access  of  atmospheric 
air  by  covering  the  vessel,  in  order  not  to 
have  false  results,  by  the  loss  of  water  evapo¬ 
rating  during  that  time.  It  was  necessary 
also  to  take  care  not  to  leave  the  moistened 
mixtures  too  long  without  looking  at  them, 
because  otherwise  it  often  happens  that  the 
mixture  hardens  to  such  a  degree  that  it  is 
very  troublesome  to  divide  it  properly. 


After  the  moistened  mixtures  had  ceased 
to  become  harder,  when  in  a  homogeneous 
state,  and  capable  of  being  gently  kneaded, 

I  determined  the  quantity  of  water  neces¬ 
sary  for  each  mixture  separately,  and  I 
found  that  the  following  quantities  had  been 
added: —  Grains  of  Water. 

To  the  first  mixture  17 

,,  second  ....  40 

,,  third .  57 

,,  fourth  ....  G8 

,,  fifth .  80 

,,  sixth .  95 

,,  seventh....  107 

,,  eighth  ....  118 

,,  ninth......  130 

It  is  evident  that  the  result  answered,  and 
that  the  property  of  soda,  of  being  able  to 
absorb  a  very  great  quantity  of  water  of 
crystallisation — a  property  which  potassa 
does  not  possess — presents  to  us  a  means  of 
determining,  in  an  extremely  simple  manner, 
although  only  approximatively,  the  propor¬ 
tion  of  soda  contained  in  potassa. 

With  respect  to  the  accuracy  of  this  pro¬ 
cess,  it  doubtless  still  leaves  much  to  be 
desired  ;  for  I  am  convinced,  from  a  great 
number  of  investigations,  that  it  may  yet 
give  rise  to  an  error  of  two  or  three  per  cent., 
even  when  we  have  become  familiarised  with 
its  execution  by  considerable  practice,  and 
that  it  is  a  pure  chance  if  the  error  remains 
less  than  a  hundredth.  Moreover,  the  im¬ 
purities  which  are  ordinarily  found  in  potassa 
do  not  interfere  much  with  its  accuracy ; 
these  are  ordinarily  substances,  such,  for  ex¬ 
ample,  as  the  sulphate  of  potassa,  chloride  of 
sodium,  chloride  of  potassium,  silica,  &c., 
which  do  not  take  up  water  of  crystallisation, 
and  the  quantity  of  water  necessary  merely 
to  moisten  these  ordinary  impurities  of  po¬ 
tassa  is  so  small,  that  it  is  not  necessary  to 
take  account  of  it. 

Moreover,  it  is  necessary,  in  the  examina¬ 
tion  of  a  sample  of  potassa  by  this  process, 
to  commence  by  freeing  it  from  the  water 
which  it  contains,  by  putting  it  in  an  oven, 
or  any  other  warm  place — or,  better  still,  to 
heat  it  to  redness,  in  order  to  convert  into 
simple  carbonates  the  sesquicarbonates  which 
it  may  contain. 

Although,  according  to  these  considera¬ 
tions,  this  process  cannot  be  sufficient  for 
the  chemist,  and  should  never  be  adopted  as 
a  basis  in  important  cases,  it  may,  however, 
very  well  serve  the  purpose  of  persons  unac¬ 
quainted  with  chemistry,  (ordinary  mer¬ 
chants  and  manufacturers,)  on  account  of  its 
great  facility  of  execution. 

Moreover,  the  circumstance  already  men¬ 
tioned — that,  on  the  one  hand,  this  process 
cannot  pretend  to  accuracy,  and  that,  on  the 
other  hand,  it  requires  a  long  time  for  its 
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execution,  (which  appears  to  be  an  inconve¬ 
nience  for  ordinary  use,  which  requires  the 
utmost  speed,)— this  circumstance,  I  say,  in¬ 
duced  me  to  pursue  this  subject  still  further, 
and  with  this  view  I  had  recourse  to  tartaric 
acid. 

I  expected  to  find,  in  the  property  which 
bitartrate  of  potassa  possesses,  of  dissolving 
only  with  considerable  difficulty  in  wTater, 
the  most  convenient  means  for  founding  a 
process  of  testing  potassa  on  the  employment 
of  this  acid  ;  for  it  must  be  foreseen,  that  if 
to  a  sample  of  potassa,  containing  soda,  be 
added  the  proportion  of  tartaric  acid  pre¬ 
cisely  necessary  for  converting  the  two  alka¬ 
lis  into  bicarbonates,  the  bitartrate  of  soda, 
in  presence  of  a  sufficient  quantity  of  the 
solvent,  should  remain  in  solution  on  account 
of  its  greater  solubility,  and  the  bitartrate  of 
potassa  should  be  precipitated,  under  the 
form  of  a  crystalline  powder,  either  in  greater 
part  or  entirely,  wrhen  all  the  liquors  em¬ 
ployed  have  been  previously  saturated  with 
bitartrate  of  potassa  at  the  ordinary  tempe¬ 
rature  :  this  deposit  might  then  easily  be 
measured. 

In  order  to  make  a  trial  of  this  theoretical 
supposition,  it  was  necessary  first  to  solve 
the  following  question — “  How  much  bi- 
tartrate  of  soda  is  dissolved  in  a  solution  of 
bitartrate  of  potassa,  at  the  ordinary  tem¬ 
perature  ?'y 

t  :  In  order  to  solve  this  question,  I  put  into 
240  grains  of  a  solution  of  bitartrate  of  po¬ 
tassa,  completely  saturated  at  the  ordinary 
temperature,  crystallised  bitartrate  of  soda, 
until  the  last  portion  added  remained  undis¬ 
solved,  after  the  mixture  had  been  well 
stirred — 13'G  grains  of  bitartrate  of  soda 
were  dissolved.  Consequently,  100  parts  of 
concentrated  solution  of  bitartrate  of  potassa 
dissolve  5'G  parts  of  bitartrate  of  soda,  or, 
to  dissolve  1  part  of  the  latter  salt,  17  8 
parts  of  the  saturated  solution  of  the  bitar¬ 
trate  of  potassa  are  required.  If,  therefore, 
100  grains,  for  example,  of  anhydrous  car¬ 
bonate  of  soda  be  converted  into  358 '1  of 
bitartrate  of  soda,  by  the  necessary  quantity 
of  tartaric  acid,  G,394  grains  of  solution  of 
bitartrate  of  potassa,  completely  saturated, 
at  the  ordinary  temperature,  are  required  for 
holding  in  solution  the  bitartrate  of  soda 
formed. 

This  circumstance  should  furnish  one  of 
the  bases  for  the  process  to  be  followed  ;  for 
the  other,  it  was  necessary  to  find  the  space 
which  would  be  occupied  by  the  quantity  of 
bitartrate  of  potassa  which  might  be  formed 
by  100  grains  of  perfectly  pure  simple  car¬ 
bonate  of  potassa. 

Tn  order  to  solve  this  question,  after  some 
preliminary  investigations,  of  which  it  is 
useless  to  speak,  I  took  a  glass  tube,  of  as 


equal  a  diameter  as  possible,  and  of  equal 
thickness  throughout — about  three  feet  in 
length,  and  five  hnes  in  diameter — and  I 
closed  it  at  one  of  its  extremities. 

I  then  put  into  this  tube  a  solution  of 
bitartrate  of  potassa  which  had  been  prepared 
in  the  following  manner  : — 1  poured  into  a 
small  glass  matrass,  capable  of  being  corked, 
on  one-fourth  of  the  quantity  of  bitartrate  of 
potassa,  which  100  grains  of  pure  carbonate 
of  potassa  can  furnish,  that  is  to  say,  on 
G8*2  grains  about  two  ounces  and  a  quarter 
of  solution  of  bitartrate  of  potassa  saturated 
at  the  ordinary  temperature ;  I  well  corked 
it,  and  heated  it  cautiously,  in  order  to  effect 
the  complete  solution  of  the  bitartrate  of 
potassa. 

The  warm  and  perfectly  clear  solution 
was  then  promptly  poured  into  the  above- 
mentioned  tube  ;  the  matrass  was  washed 
with  a  smaller  quantity  of  solution  of  bitar¬ 
trate  of  potassa,  saturated  cold:  I  well 
corked  and  agitated,  until  the  temperature 
of  the  tube  and  its  contents  was  completely 
reduced  to  that  of  the  surrounding  atmo¬ 
sphere,  or  rather  to  that  of  the  solution  of 
bitartrate  of  potassa,  at  the  commencement 
of  the  experiment.  I  plunged  the  tube 
several  times  into  cold  water,  in  order  to 
accelerate  cooling. 

The.  crystalline  powder  thus  separated, 
whose  quantity,  as  may  readily  be  con¬ 
ceived,  should  correspond  to  25  grains  of 
potassa,  was  collected  in  the  smallest  possi¬ 
ble  space  by  striking  the  tube  several  times 
on  a  hard  body,  and  when  new  blows  did 
not  heap  it  up,  I  made  a  mark  w'ith  a  file  on 
the  tube  at  the  level  obtained  by  the  crystal¬ 
line  powder  of  bitartrate  of  potassa.  The 
space  below  the  mark  was  then  divided  into 
25  equal  parts  ;  then  I  continued  to  gradu¬ 
ate  the  tube  towards  the  upper  part,  until  I 
had  marked  100  parts,  and  I  added  the  num¬ 
bers,  ascending  from  6  to  5,  from  the  lower 
part  towards  the  upper.  I  afterwards  broke 
the  tube  at  about  two  inches  above  the  place 
marking  100,  and  I  united  with  the  lamp 
the  acute  angles. 

This  tube,  thus  prepared,  was  tried  in 
several  ways,  until  I  was  perfectly  convinced 
that  each  part  exactly  answered  to  one  grain 
of  pure  carbonate  of  potassa. 

This  tube  then  served  as  a  standard  in¬ 
strument  for  testing  a  suspected  sample  of 
lotassa  :  for  this  purpose,  wre  proceed  in 
;he  manner  1  am  about  to  describe. 

Two  portions,  of  100  grains  each,  of  the 
potassa  to  be  examined,  are  weighed  out. 
The  first  100  grains  are  tested  by  the  ordi¬ 
nary  process  of  alkalimetry  ;  the  quantity  of 
test-acid  employed  in  the  Table,  No.  I.,  is 
ascertained,  and  the  corresponding  quantity 
of  carbonate  of  potassa  is  noted ;  then  the 
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second  100  grains  are  dissolved  in  8  or  10 
times  their  weight  of  the  solution  of  bitar¬ 
trate  of  potassa,  completely  saturated  at 
the  ordinary  temperature,  and  of  which  a 
very  large  quantity  should  always  be  kept  in 
reserve.  The  solution  is  filtered  in  a  flask 
capable  of  containing  about  one  pound  of 
water,  and  the  filter  is  washed  with  the 
saturated  solution  of  bitartrate  of  potassa. 
Then  a  quantity  of  tartaric  acid,  in  fine  pow¬ 
der,  is  added,  equal  to  that  indicated  by  the 
adjoined  Table,  (No.  II.,)  that  is  to  say,  the 
quantity  necessary  to  convert  into  bitartrate 
all  the  alkali  which  is  found  in  the  potassa 
(potassa  or  soda,  or  both  at  once,  carbonated 
or  caustic).  This  done,  a  sufficient  quan¬ 
tity  of  the  same  solution  of  bitartrate  of  po¬ 
tassa  at  a  known  temperature  is  poured  into 
the  flask,  so  that  its  whole  quantity  may 
amount  to  about  6,400  grains.  A  slight 
excess  or  deficiency  is  generally  without  in¬ 
convenience.  In  order  not  to  be  obliged  to 
weigh  every  time,  the  height  obtained  by 
the  liquor  may  be  marked  with  a  file. 

The  flask  is  then  corked,  put  in  a  warm 
place,  and  carefully  stirred.  It  is  not  at  all 
necessary  that  the  bitartrate  of  potassa  ready 
formed  should  then  be  completely  dis¬ 
solved,  because  it  does  not  prevent  the  alkali 
from  being  converted  into  bitartrate,  and 
changed  into  a  fine  crystalline  powder ;  but 
in  order  that  afterwards  the  precipitation  of 
the  powder  of  bitartrate  of  potassa  may  take 
place  in  a  very  uniform  manner,  and  allow 
of  as  concordant  a  measuring  as  possible,  it 
is  better  to  heat  and  agitate  the  corked 
flask  until  the  solution  is  complete ;  but,  as 
I  have  already  said,  this  care  may  be  very 
well  neglected,  without  fear  of  committing 
any  essential  error.  The  heated  and  still 
corked  flask  must  be  cooled  as  speedily  as 
possible,  by  plunging  it  into  water,  or  snow 
in  winter,  and  stirring  it  briskly.  It  is  as 
well,  then,  in  order  to  obtain  a  crystalline 
powder  of  a  very  equal  grain,  to  reduce 
the  temperature  of  the  flask  and  its  contents 
below  that  of  the  surrounding  atmosphere  ; 
but,  in  that  case,  it  is  necessary  to  restore 
their  temperature  to  the  same  degree  as  that 
of  the  solution  of  bitartrate  of  potassa,  satu¬ 
rated  cold,  before  the  experiment :  this  is 
easily  done.  The  cork  of  the  flask  is  then 
replaced  by  another,  in  which  is  securely 
fixed  the  open  extremity  of  the  measuring 
tube.  However,  it  is  necessary  that  neither 
the  tube  nor  the  cork  descend  into  the  neck 
of  the  flask  more  than  is  necessary,  for  the 
cork  to  be  hermetically  adapted  to  the  sides 
of  the  neck,  in  order  that,  when  the  flask  is 
inverted,  it  may  not  deposit  crystalline  pow¬ 
der  between  the  cork  and  neck  of  the  flask. 
The  flask  is  then  inverted,  and,  by  shaking 
it,  all  the  powder  ©f  bitartrate  of  potassa  is 


made  to  fall  into  the  tube  ;  then  the  flask  is 
withdrawn  ;  it  is  then  no  longer  necessary 
to  take  account  of  its  contents  for  the  test, 
(and  the  tube  is  struck  on  a  solid  body  until 
the  crystalline  powder  is  collected  into  the 
smallest  possible  space,)  and  we  may  then, 
without  any  other  operation,  read  on  the 
scale  the  number  of  hundredths  of  pure  car¬ 
bonate  of  potassa  contained  in  the  potassa 
examined. 

After  having  ascertained,  in  the  manner 
described,  the  quantity  of  pure  carbonate  of 
potassa  which  is  found  in  the  potassa  ex¬ 
amined,  we  seek  for  the  difference  which 
exists  between  the  parts  of  the  test-acid  em¬ 
ployed  in  the  alkalimeter,  and  the  hundredths 
of  carbonate  of  potassa  found  in  the  mea¬ 
suring  tube,  and  this  number  sought  in  the 
Table  (No.  III.)  then  indicates,  without  any 
other  calculation,  the  proportion  of  hun¬ 
dredths  of  soda  with  which  the  potassa  ex¬ 
amined  was  adulterated. 

Let  us  suppose,  for  example,  that  100 
grains  of  a  sample  of  potassa  had  employed 
for  their  neutralisation  60  degrees  of  test- 
acid,  the  quantity  of  carbonate  of  potassa 
which  corresponds  to  them  must  be  sought 
for  in  the  Table,  No.  I.  The  number  in 
question  is  87*5.  Now,  if  100  grains  of 
the  same  potassa  gave  likewise  8 7 '5  of 
crystalline  powder  in  the  measuring  tube, 
there  would  be  no  difference  between  the 
two  numbers  found,  and  it  must  be  con¬ 
cluded  that  the  potassa  in  question  wras  not 
adulterated  with  soda. 

If,  in  another  experiment,  the  quantity 
of  carbonate  of  potassa  found  by  the  alka¬ 
limeter  was  52,  and  if  my  measuring  tube 
indicated  only  32,  it  would  be  necessary  to 
subtract  this  latter  number  (which  repre¬ 
sents  the  hundredths  of  pure  carbonate  of  po¬ 
tassa  really  contained  in  the  potassa)  from 
the  first,  namely,  52,  and  to  seek  the  differ¬ 
ence  (20  in  this  case)  in  Table  III.,  in  order  to 
find  the  number  of  hundredths  of  soda  with 
which  the  potassa  examined  is  adulterated  : 
this  would  be  22 '5  hundredths  in  the  pre¬ 
sent  case.  The  25*5  hundredths  which  are 
still  wanting  should  then  be  attributed  to 
the  ordinary  and  accidental  impurities  of 
potassa. 

If  a  saline  mass,  sold  for  potassa,  gave  by 
the  alkalimeter  80  degrees,  and  if  there 
were  not  formed,  on  the  contrary,  any  crys¬ 
talline  powder  in  the  measuring  tube,  the 
salt  in  question  would  be  only  carbonate  of 
soda,  with  10  per  cent,  of  other  impurities  ; 
for  the  number  found  of  alkalimetrical 
degrees  would  immediately  indicate  the  differ¬ 
ence  sought  for,  since,  in  the  latter  case, 
there  would  be  nothing  to  be  subtracted. 

We  may  here  remark,  in  conclusion,  that 
this  process,  which  has  fully  satisfied  me, 
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may  also  be  simplified  by  using  an  alkali- 
meter  with  a  solution  of  tartaric  acid,  satu¬ 
rated  with  bitartrate  of  potassa,  instead  of 
test-acid,  and  dividing  the  alkalimeter  in  such 
a  manner,  that  each  degree  shall  answer  to 
one  grain  of  pure  carbonate  of  potassa  ;  for, 
in  this  case,  it  is  sufficient  to  neutralise  the 
100  grains  of  potassa  submitted  to  examina¬ 


tion,  to  note  the  quantity  of  test-acid  em¬ 
ployed  ;  to  add,  also,  an  equal  quantity  of 
test-acid,  as  has  been  indicated  above,  and 
the  difference  between  the  carbonate  of  po¬ 
tassa,  indicated  by  the  alkalimeter  and  in  the 
tube,  will  give,  by  aid  of  Table  III.,  the 
measure  of  the  adulteration. 


TABLE  I. 


Answer  to  the  fol¬ 
lowing  quantities 
of  Carbonate  of 
Potassa. 

The  following  de¬ 
grees  of  the  Al¬ 
kalimeter  : — 

Answer  to  the  fol¬ 
lowing  quantities 
of  Carbonate  of 
Potassa. 

1.45 

46 

67-08 

2-91 

47 

68-54 

4-37 

48 

70-00 

5.83 

49 

71*45 

7-39 

50 

72-91 

8-74 

51 

74-37 

10-20 

52 

75-83 

11-66 

53 

77-29 

1312 

54 

78-75 

14-58 

55 

80-20 

1604 

56 

81-66 

17-50 

57 

83-12 

18-95 

58 

84-58 

20-41 

59 

86-04 

21-87 

60 

87-50 

23-33 

61 

88-95 

24-79 

62 

90-41 

26-24 

63 

91-87 

27-70 

64 

93-33 

29-16 

65 

94-79 

30-G2 

66 

96-25 

32-08 

67 

97  70 

33  54 

68 

99-16 

35-00 

69 

100-62 

36-45 

70 

102-08 

37-91 

71 

103-54 

39-37 

72 

105-00 

40-83 

73 

106-45 

42-29 

74 

107-91 

43-75 

75 

109-37 

45  20 

76 

110-83 

46-66 

77 

112-29 

48-12 

78  .  .. 

113-75 

49-58 

79 

115-20 

5104 

80 

116-66 

52-50 

81 

11812 

53-95 

82 

119-58 

55-41 

83 

121-04 

5687 

84 

122-50 

58-33 

85 

123-95 

59-79 

86 

125-41 

61 '25 

87 

i26  87 

62-70 

88 

128-33 

6416 

89 

129-79 

1  65-62  I' 

The  following 
grees  of  the  Al¬ 
kalimeter  : — 


1 

2 

3 

4 

5 
G 

i 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 
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TABLE  II. 


To  a  Potassa  which 
marks  the  follow¬ 
ing  degrees  of  the 
Alkalimeter — 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 


Must  be  added  the 
following  quantity 
of  tartaric  acid: — 


3*19 

6*39 

9*59 

12-78 

15-98 

19-18 

22-38 

25-57 

28-77 

31-97 

35-17 

38-36 

41-56 

44-76 

47-96 

51-15 

54-35 

57"55 

60-75 

63-94 

67-44 

70-34 

73-53 

7673 

79-93 

83-13 

86-32 

89-52 

92-72 

95-92 

99-11 

102-31 

105-51 

108-71 

111-90 

11510 

118-30 

121-50 

124-69 

127-89 

131-09 

134-28 

137-48 

140-68 

143-38 


To  a  Potassa  which 
marks  the  follow¬ 


ing  degrees  of  the 
Alkalimeter — 


47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 

87 

88 
89 


Must  be  added  the 
following  quantity 
of  tartaric  acid  : — 

147  07 
150-27 
153-47 
150-67 
159-86 
163-06 
166-26 
169-46 
172-65 
175-85 
179-05 
182-25 
185-44 
188-64 
191-84 
195-03 
198-23 
201-43 
204-63 
207-83 
211-02 
214-22 
217-42 
220-61 
223-81 
227-01 
230-21 
233-40 
236-60 
239-80 
243-00 
246-19 
249-39 
252-59 
255-79 
258-98 
262-18 
265-38 
268-57 
271-77 
274-97 
278-17 
281-36 
284-56 
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P 


ffer 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1G 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2G 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 
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TABLE  III. 


The  Potassa  tested  is 
adulterated  bythefol- 
lowing  quantities  of 
Soda  in  hundredths. 

If  the  difference  is — 

The  Potassa  tested  is 
adulterated  by  the  fol¬ 
lowing  quantities  of 
Soda  in  hundredths. 

1125 

46 

51-75 

2-25 

47 

52-87 

3-37 

48 

54 

4.50 

49 

55*12 

5G 

50 

56*25 

6  •  7  5 

51 

57-37 

7-87 

52 

58'5 

9 

53 

59-62 

1012 

54 

60-75 

ii‘25 

55 

61-87 

12-375 

56 

63 

13*50 

57 

6412 

14-62 

58 

65-25 

15-75 

59 

66-37 

16-87 

60 

67  5 

18 

61 

68-62 

1912 

62 

69-75 

20-25 

63 

70-87 

21-37 

•  64 

72 

22-50 

65 

7312 

23-62 

GO 

74-25 

24-75 

67 

75-37 

25-87 

68 

76-50 

27 

69 

-  77-62 

28-125 

70 

78-75 

29-25 

71 

79-87 

30-37 

72 

81 

31-5 

73 

82-12 

32-62 

74 

83-25 

33-75 

75 

84-37 

34-87 

70 

85-50 

36-0 

f"  tm 

4  4 

86-62 

37-125 

78 

87-75 

38-25 

79 

88-87 

39-37 

80 

90 

40-50 

81 

9112 

41-62 

82 

92-25 

42-75 

83 

93-37 

43-87 

•84 

94-50 

45-12 

85 

95-62 

46-12 

8G 

96-75 

47-25 

87 

97-87 

48-37 

88 

99 

49-50 

89 

101-12 

50-62 
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REPORT  ON  A  MEMOIR  OF  M. 
JACQUELAIN,  RELATIVE  TO  THE 
PRODUCTS  OF  THE  RECIPROCAL 
ACTION  OF  ANHYDROUS  SUL- 
PHURIC  ACID  AND  AMMONIA .* 

BY  M.  DUMAS. 

The  Academy  having  charged  MM.  Pe- 
louze,  Regnault,  and  myself  with  the  ex¬ 
amination  of  a  memoir  by  M.  Jacquelain, 
concerning  the  products  of  the  reciprocal 
action  of  anhydrous  sulphuric  acid  and  am¬ 
monia,  we  now  make  our  report. 

M.  Jacquelain ’s  investigations  relate  to  a 
class  of  phenomena  to  which  Davy  called  the 
attention  of  chemists,  and  more  recently 
submitted  by  H.  Rose  to  an  experimental 
examination,  which  furnish  results  of  great 
interest. 

Davy  showed  that  the  oxacids  combine 
purely  and  simply  with  the  oxygenous  bases, 
so  "that  KO  and  SO3  give  KO,  SO3.  He 
also  showed,  that  the  hydrobases  are  united 
in  the  same  way  quite  simply  with  the  hydra  - 
c-ids,  in  such  a  manner  that  NH3  and  HCh 
give  hydrochlorate  of  ammonia  NH3  HCh. 
Doubtless  these  formulae  may  be  read  in 
different  manners  ;  but  they  represent,  in  all 
hypotheses,  all  the  elements  of  the  acid  and 
all  those  of  the  base,  which  in  fact  exist 
entire  in  the  salts  formed  by  these  two  kinds 
of  reactions.  But,  if  an  hydracid  be  put  in 
contact  with  an  oxygenous  base,  quite  dif¬ 
ferent  results  are  obtained — water  and  a 
metallic  binary  compound  are  formed  and 
separate  :  KO  and  HCh  give  KCh  and  HO. 

Finally,  if  oxygenous  acids  are  made  to 
react  on  hydrogenous  bases,  we  almost  al¬ 
ways  cause  an  elimination  of  water  and  a 
formation  of  a  compound  which  is  not  a  salt. 
In  general,  since  the  discovery  of  oxamide, 
we  have  been  disposed  to  regard  the  pro¬ 
ducts  resulting  [from  these  reactions -as  ana¬ 
logous  compounds,  and  to  determine  their 
formulae  in  the  same  manner. 

As  regards  sulphuric  acid  and  ammonia, 
the  investigations  of  M.  Regnault  have 
proved  the  existence  of  sulphamide,  N3  H4 
SO2,  analogous  to  oxamide  N3H4  CO2. 

Indeed,  H.  Rose,  in  causing  ammonia  to 
react  on  sulphuric  acid,  did  not  form  sul¬ 
phamide,  but  more  complicated  products, 
and  of  a  difficult  theory. 

M.  Jacquelain  has  just  taken  this  ques¬ 
tion  in  hand,  and  he  has  made  an  im¬ 
portant  step  in  it,  by  the  discovery  of  a 
well  crystallised  body,  resulting  from  the 
direct  action  of  anhydrous  sulphuric  acid 
ou  ammonia,  and  by  that  of  a  barytic  com¬ 
pound,  to  which  this  body  gives  rise. 

According  to  his  analyses,  the  crystallised 


body  contains  4  SO2  +  3  N2H6,  and  the  ba¬ 
rytic  combination  which  is  derived  from  it, 
3  SO3 +9  BaO  +  N2H(!. 

Certainly  these  are  unforeseen  formulae, 
and  demand  profound  study,  in  order  to  be 
interpreted.  The  first  memoir  of  M.  Jacque¬ 
lain  has  for  its  object  the  accurate  analysis 
of  these  bodies.  We  should  encourage  him 
to  pursue  this  examination,  with  a  view  to 
the  interpretation  of  the  formulae  which  he 
has  found,  and  which  requires  an  attentive 
comparison  of  their  reactions. 


ON  THE  LAWS  WHICH  GOVERN 
THE  ELECTRO-CHEMICAL  DE¬ 
COMPOSITION  OF  BODIES.* 

BY  M.  EDMUND  BECQ,UEREL. 

The  object  which  I  have  proposed  to  my¬ 
self,  in  the  work  which  I  have  the  honor  of 
submitting  to  the  Academy,  is  to  make  known 
the  laws  which  govern  the  electro -chemical 
decomposition  of  bodies. 

Faraday  had  laid  it  down  as  a  principle, 
that  when  the  same  current  was  made  to 
traverse  several  metallic  solutions,  such  as 
those  of  nitrate  of  copper,  lead,  silver,  &c., 
equivalent  quantities  of  the  metal  are  de¬ 
posited  at  the  negative  pole  in  each  solution. 
But  this  law  is  true  in  only  very  few  cases, 
when  its  salt  is  formed  of  one  equivalent  of 
oxide  and  one  equivalent  of  acid,  and  does 
not  account  for  the  effects  observed  in  the 
decomposition  of  a  very  great  number  of 
combinations. 

I  will  mention,  as  an  example,  the  hypo- 
nitrites  of  lead,  which  give,  at  the  negative 
pole,  twice  and  three  times  and  a  half  as 
much  lead  as  the  nitrate,  with  the  same 
current. 

I  have  examined  the  decomposing  action 
of  electricity  on  series  of  well  analysed  bo¬ 
dies  :  thus  I  have  successively  submitted  to 
experiment  all  the  metallic  chlorides,  the 
oxides  and  oxygenised  water,  the  acetates  and 
hyponitrites  of  lead,  &c. 

All  the  results  which  I  have  obtained, 
have  led  me  to  the  following  conclusions  : — 
When  a  binary  or  ternary  compound  is 
submitted  to  the  decomposing  action  of 
electricity,  the  decomposition  always  takes 
place  in  definite  proportions,  so  that,  for 
one  equivalent  of  electricity  employed,  an 
equivalent  of  the  electro -negative  element, 
or  at  least  of  the  compound  which  acts  the 
part  of  an  acid  in  the  combination,  is  car¬ 
ried  to  the  positive  pole,  and  the  correspond¬ 
ing  quantity  of  the  electro* positive  element, 
or  that  which  acts  as  base,  is  carried  to  the 
negative  pole. 
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The  law  may  be  set  forth  as  follows  : — 

One  equivalent  of  a  combination  formed 
by  the  union  of  an  equivalent  of  acid,  and 
a  corresponding  quantity  of  base,  always  re¬ 
quires  an  equivalent  of  electricity  in  order  to 
be  electro-chemically  decomposed. 

I  have  called  equivalent  of  electricity 
ihe  quantity  of  electricity  necessary  for  de¬ 
composing  an  equivalent  of  water. 

These  laws  relate  only  to  the  direct  effect 
of  the  current,  and  not  to  the  secondary  ef¬ 
fects  ;  for  there  exist  certain  salts,  such  as 
the  acetates  of  lead,  which  are  decomposed 
only  by  the  reductive  action  of  the  hydrogen 
arising  from  the  decomposition  of  water,  and 
which  always  give  an  equivalent  of  metal 
at  the  negative  pole. 

If  an  equivalent  of  electricity  be  required 
for  decomposing  an  equivalent  of  any  com¬ 
bination  whatever,  it  may  be  admitted  that 
if  the  two  elements — electro-positive  and 
electro-negative — which  form  the  combina¬ 
tion,  are  separated  and  re-combined,  they 
disengage  exactly  an  equivalent  of  electri¬ 
city.  Hence,  with  regard  to  law  enunciated 
above,  the  following  conclusions  are  deduced, 
which  are  very  important  in  molecular  che¬ 
mistry  : — 

1.  When  an  equivalent  of  a  body,  either 
simple  or  compound,  is  combined  with  one 
or  more  equivalents  of  another  body,  if  the 
first  acts  the  part  of  an  acid  in  the  combina¬ 
tion,  the  disengagement  of  electricity  which 
results  from  their  chemical  action  is  such 
that  it  always  produces  an  equivalent  of 
electricity. 

2.  If  an  equivalent  of  a  body,  such  as 
oxygen,  is  already  combined  with  another 
which  acts  the  part  of  a  base,  and  if  the 
composition  again  unites  with  an  equi¬ 
valent  of  the  first  body,  that  is  to  say  with 
oxygen,  in  order  to  form  a  deuto-salt,  there 
is  again  disengaged,  in  this  second  action, 
an  equivalent  of  electricity.  Thus  the  quan¬ 
tity  of  electricity  disengaged  depends  only  on 
the  body  which  acts  the  part  of  acid  in  the 
combination. 

In  my  memoir,  inorganic  substances  alone 
have  been  alluded  to,  because  organic  sub¬ 
stances  are,  for  the  most  part,  non-con¬ 
ductors  of  electricity,  and  because,  when 
they  do  conduct,  the  secondary  effects  so 
disguise  the  direct  effect,  that  it  is  very 
difficult  to  recognise  the  definite  action  of 
electricity. 

The  principles  which  I  have  laid  down  re¬ 
present  well  all  the  results  obtained  as 
regards  the  direct  effects,  so  that  there  ex¬ 
ists  a  constant  relation  between  the  chemical 
theory  of  equivalents  and  the  decompositions 
by  electricity:  it  was  very  important  to  es¬ 
tablish  them,  for  they  should  serve  as  a  start¬ 
ing  point  for  every  electro-chemical  theory 


EXTRACT  OF  THE  REPORT  OF  THE 
FIRST  CLASS  OF  THE  ROYAL  IN¬ 
STITUTE  OF  THE  NETHERLANDS, 
ON  THE  NUTRITIVE  QUALITIES 
OF  GELATINE:  PRESENTED  TO 
HIS  EXCELLENCY  THE  MINISTER 
OF  THE  INTERIOR.* 

Your  Excellency  having  invited  the  Insti¬ 
tute,  in  your  letter  dated  June  28,  1842, 

I  to  present  to  you  a  report  on  the  question, — 

;  Can  gelatine  be  regarded  as  an  useful  and 
agreeable  aliment  for  man  ? — the  first  class 
charged  its  members,  MM.  Vrolik,  S. Swart, 
and  J.  G.  S.  Van  Breda,  with  furnishing  it 
with  facts  which  might  enable  it  to  comply 
with  your  Excellency’s  desire.  In  giving 
the  summary  of  their  labors,  the  class  has 
the  honor  of  fulfilling  the  task  which  was 
imposed  upon  it. 

It  is  known  that  the  results  obtained  by 
the  members  named  by  the  Academy  of 
Sciences  of  Paris  were  so  unfavorable  to  the 
nutritive  qualities  of  gelatine,  that  it  was 
justly  concluded  that,  taken  separately,  it  is 
not  nutritious.  But  these  savants  did  not 
decide  whether,  by  adding  it  to  other  ali¬ 
mentary  substances,  the  nutritive  power  of 
the  latter  is  not  increased  by  affording  a 
good  vehicle  to  the  elements  of  which  they 
I  are  composed.  Professor  Bergsma,  whose 
memoir  appears  to  have  given  rise  to  the 
!  letter  of  your  Excellency,  considered  that 
gelatine  really  has  this  property,  and  the 
first  class  of  the  Institute  has  been  called 
upon  to  verify  the  basis  on  which  this 
j  favorable  opinion  is  founded.  It  has  con¬ 
ceived  that  positive  facts  alone  could  solve 
j  this  question,  and,  consequently,  it  au- 
1  thorised  the  Commissioners  to  make,  at  the 
expense  of  the  Institute,  all  the  experiments 
which  might  serve  for  elucidating  this  still 
doubtful  point.  The  summary  of  their 
label's  will  demonstrate  to  your  Excellency 
.that  they  have  not  thought  it  necessary  to 
repeat  all  the  experiments  made  with  so 
much  care  by  the  French  Academicians.  It 
is  sufficiently  proved  by  these  experiments, 
and  by  those  previously  made  by  M.  Ma- 
gendie,  that  neither  the  non-nitrogenous 
I  organic  principles,  nor  those  which  contain 
nitrogen,  Can  furnish  a  good  aliment  if  taken 
singly,  without  being  mixed  with  other  sub¬ 
stances.  It  is  much  more  interesting  to  de¬ 
termine  whether  gelatine,  which  is  a  nitro¬ 
genous  organic  principle,  although  incapable 
of  itself  of  affording  nourishment  to  man, 
may,  mixed  with  other  aliments,  increase 
their  nutritive  power,  and  thence  become  an 
useful  and  desirable  addition  to  them.  The 


*  Com  pies  Rendus,  No.  11,  March  11. 
1814. 


CHEMISTRY. 


213 


Academy  of  Sciences  of  Paris  left  this  ques¬ 
tion  undecided,  after  having  been  occupied 
with  these  investigations  for  ten  years  ;  con¬ 
sequently,  the  Institute  of  the  Netherlands  is 
charged  with  the  honorable  task  of  solving 
it  as  far  as  possible.  After  a  few  prelimi¬ 
nary  preparations,  the  Commissioners  made, 
from  the  9th  of  Dec.,  1842,  to  the  15th  of 
June,  1843,  a  series  of  experiments  which 
appear  not  uninteresting. 

Gelatine  extracted  from  bones  was  used, 
according  to  the  manner  proposed  by  M. 
Bergsma,  by  means  of  an  apparatus,  the 
model  of  which  was  given  by  M.  Darcet, 
and  which  M.  Bergsma  has  been  kind 
enough  to  lend  to  the  Class.  The  bones 
had  already  been  used  in  culinary  operations, 
and,  consequently,  were  quite  free  from  soft 
parts.  Broken  in  small  fragments,  they 
were  exposed  for  several  days,  and  each  day 
for  seven  or  eight  hours,  to  the  action  of 
steam.  Care  was  taken,  as  often  as  the 
bones  had  been  subjected  to  the  steam  for 
two  hours,  or  two  hours  and  a  half,  to  col¬ 
lect  the  gelatinous  water,  and  to  evaporate  it, 
in  a  tin  vessel,  to  the  consistence  required 
for  it  to  coagulate,  by  cooling,  into  the 
form  of  a  jelly. 

When  the  experiments  required  a  greater 
quantity  of  gelatine  than  could  be  furnished 
by  the  apparatus,  a  tinned  Papin's  digester 
was  used,  capable  of  sustaining  a  slight 
pressure  of  steam.  The  latter  furnished, 
when  heat  was  properly  applied,  a  gelatine 
which  did  not  differ  in  appearance  from  that 
produced  by  the  apparatus,  provided  that 
care  were  taken  not  to  exhaust  the  bones  too 
much,  and  that  the  inorganic  matter  were 
not  mixed  with  the  gelatine 

The  apparent  characters  of  gelatine  pro¬ 
duced  in  these  two  ways  are: — 1st,  an  in¬ 
sipid  taste,  which,  even  when  the  gelatine  is 
still  quite  fresh,  is  not  very  agreeable,  and  is 
not  much  improved  by  the  addition  of  salt  : 
2nd,  an  analogous  odor,  not  very  strong, 
augmenting  during  the  evaporation  of  the 
gelatinous  water,  and  which  cannot  but  be 


regarded  as  disagreeable  :  3rd,  a  semi-pel- 
lucid  consistence,  with  a  strong  tendency  to 
putrefy.  The  evaporation  of  a  small’  quan¬ 
tity,  of  20  grains,  for  example,  enabled 
the  proportion  of  dry  and  solid  gelatinous 
substance  to  be  appreciated.  This  was  done 
either  by  the  sand-bath  or  by  the  heat  of  a 
stove.  As  the  results  of  these  two  modes  of 
acting  were  the  same,  the  stove  alone  was 
afterwards  used.  The  proportion  of  dry 
gelatine  was,  during  the  first  weeks,  about 
sometimes  more,  sometimes  less.  Af- 
terwards,  a  little  more  consistence  was  given 
to  the  gelatine,  so  that  the  proportion  of  the 
solid  substance  varied  from  to  ; 
and  so  that  — jij  might  be  taken  as  an 
average. 

Dogs  were  fed  with  this  gelatine,  which 
was  given  to  them  pure  and  fresh,  in  a  well- 
lighted  and  aired  enclosure,  which  was  kept 
locked,  and  which  the  directors  of  the  Zoolo¬ 
gical  Garden  of  Amsterdam  had  placed  at 
the  disposal  of  the  Class.  Care  was  taken  to 
allow  none  but  the  gentlemen  constituting 
the  commission  and  the  keeper  to  have 
access  to  the  dogs.  In  the  first  place,  as  a 
means  of  comparison,  an  experiment  was 
made  with  three  dogs,  one  of  which  received 
0*250  of  gelatine  of  bones,  the  second  0*125 
of  ordinary  rye  bread,  and  the  third  0*3  25  of 
bread,  with  0T25  of  bone  gelatine.  The 
subjoined  Table  will  give  a  better  idea  of  all 
these  details,  and  will  show  that,  after  a 
week,  the  dog  which  had  been  at  first  fed 
with  0*250  of  gelatine,  and,  after  its  volun¬ 
tary  fast  of  two  days,  with  0*125  of  gelatine 
ancl  0*125  of  bread,  had  lost  0*75  of  its 
weight ;  that  the  second  dog,  to  which  0*125 
of  bread  had  been  given,  had  lost  1  kil.  ; 
and  that  the  third  dog,  which,  from  the  com¬ 
mencement,  had  been  fed  with  0*125  of 
bread  with  0*125  of  gelatine,  had  also  lost 
0*75.  This  result  proves,  that  the  dogs  to 
which  0*125  of  bread  with  gelatine  had  been 
given,  lost  almost  as  much  weight  as  that 
which  had  been  fed  with  0*125  of  bread. 


FIRST  DOG. 


Dates. 

Nourishment. 

Weight. 

Observations. 

1842. 
Dec.  9.. . 
10... 
11... 

......  6*75 

He  has  left  his  gelatine  of  the  preceding 

12... 

day. 

He  has  not  touched  the  gelatine. 

13... 

, .  Bread. .  0*125  . .  . 

0*125  of  bread  was  added  to  the 

14. 

J  Gelatine  0*125  \ 
f  Bread..  0*125/ 

.  6*00  . .  - 

gelatine. 

f  He  ate  the  bread  and  left  the  gelatine, 
l  the  quantity  of  which  was  undiminished. 

15.. . 

16.. . 

* 
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SLCOND  non. 


Dates.  Nourishment.  Weight. 

1842. 

Dec.  9 

to  1  6.  . .  Bread..  0*125  .  9*25 

,,  ..  Idem.  . .  8‘25 

THIRD  DOG. 

Dec.  9 

to  16.  ..  Gelatine  0*125  .  8*00 

„  ..  Bread,.  0*125  .  7*25 


But  as  this  diminution  in  weight  might  be  j  dog  retained  its  weight,  and  that  the  others 
attributed  to  too  great  parsimony  in  the  dis-  |  had  each  lost  0*50. 

tribution  of  gelatine,  the  Commissioners  Thus,  it  is  proved  that  the  third  dog,  to 
resolved  to  repeat  the  same  experiment  which  had  been  given  lirst  0*187,  and  then 
with  0*187  instead  of  0*125  as  the  daily  0*250  of  gelatine,  in  the  whole  0*125,  lost 
ration.  quite  as  much  of  its  weight  as  the  second 

Consequently,  the  first  dog  received  0*125  j  dog,  whose  ration  consisted  of  only  0*125  of 
of  bread,  with  0*187  of  gelatine.  bread.  It  seemed,  therefore,  that  the  ad- 

The  second  dog,  0*125  of  bread.  j  dition  of  this  gelatine  had  not  augmented 

The  third  dog,  0*125  of  bread,  with  0*187  the  nourishing  faculty  of  rye  bread.  But 
of  gelatine.  But  after  two  days,  it  w  as  as  it  was  possible  that  this  result  might  be 
judged  that  this  quantity  of  gelatine  should  modified  by  a  large  employment  of  gelatine, 
be  raised  to  0*250.  the  same  experiment  was  continued. 

The  result,  after  eight  days,  w’&s,  the  first  j  The  result  is  found  in  the  following  Table  : 


Dates. 

Nourishment. 
/Bread..  0*1 25  "1 

Weight. 

_  5*50 

1st  Dog  . . . .  < 

f  December  24  .... 

L  )»  31.... 

\  Gelatine  0*250  J 
Idem. 

2nd  Dog  . . . .  - 

f  December  24  .... 

[  „  31  .... 

Bread..  0*125 
Idem. 

.  7*75 

.  7-75 

J  Bread..  0*125  *1 

3rd  Dog . 

f  December  24  .... 

1  „  31  ..  .. 

t  Gelatine  0*250  J 
Idem. 

Consequently,  the  dogs  which  had  received 
0*250  of  gelatine  with  0*125  of  bread,  showred 
each,  after  8  days,  a  diminution  of  weight, 
whilst  the  weight  of  the  dog  to  which  only 


0*125  of  bread  had  been  given,  had  under¬ 
gone  no  change.  Being  struck  with  this  un¬ 
expected  result,  the  Commissioners  continued 
the  same  experiment  for  8  days  longer  : — 


Dates. 


1st 


Dog . .  . . 


i  December  31 
(  January  7 


2nd 


Dog  ....  | 


December  31 
January  7  . 


•  •  •  • 


3rd  Dog 


r  December  21 
l  January  7 


Nourishments 
Bread..  0*1251 
Gelatine  0*250  / 
Idem. 

Bread..  0*125 
Idem. 

Bread..  0*125) 
Gelatine  0*250 ) 
Idem. 


Weight. 

5*50 

7*75 

6*75 

6*50 

6*00 


Then  the  dogs  gradually  diminished  in  weight,  nearly  all  in  the  same  proportion,  in  the 
ratio  of  their  primitive  weight,  as  the  subjoined  Table  shows  : — 


Primitive  weight. . 

1st  Dog. 
6*75 

2nd  Dog. 
9*25' 

3rd  Dog. 
8*00 

1 

fist  week 

0*75 

1*00 

0*75 

Diminution  of 

1  2nd  ,,  . 

0*00 

0*50 

•  0*50 

weight. 

1  3rd  ,, 

0*50 

0*00 

0*25 

1 

[4th  ,, 

0*50 

1*00 

0*50 

Consequently,  in  four  weeks 

1*75 

2  50 

2*00 

Relative  diminution  . 

0*259 

0*270 

0*250 
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The  general  aspect  of  the  dogs  indicated 
that  they  did  not  receive  sufficient  nourish¬ 
ment.  It  was,  consecpiently,  necessary  to 
re-establish  their  strength,  and  the  ordinary 
ration  of  the  dogs  of  the  Zoological  Gardens 
was  distributed  to  them  for  §  days,  consist¬ 
ing  of  a  mixture  of  greaves,  bran,  and  boiled 
potato-parings.  Experience  showed  that 


Dates. 


January  13 

1st  Dog . 

„  14  to  20 

„  20. 

f  January  13. 

2nd  Dog  . . . .  « 

„  13  to  20 

20. 

January  13 

3rd  Dog. ..... 

,,  14  to  20 

“  20 

This  remarkable  result  teaches  us  that,  in 
this  week,  each  dog  lost  1  kilogramme  of 
its  weight ;  that  the  daily  addition,  first  of 
0*375,  and  then  of  0*500  of  gelatine,  pro¬ 
duced  no  difference  ;  and  that,  consequently, 


the  dogs  throve  very  well  on  this  nourish¬ 
ment.  After  a  week,  each  dog  had  gained  1 
kilogramme  in  weight.  Then  they  returned 
to  the  gelatine,  increasing  the  quantity,  how¬ 
ever,  giving  on  the  first  day  0*375,  and  the 
following  days  500.  After  a  week  the 
result  was  : — 


Nourishment.  Weight, 

f  Bread..  0*125  \ 

(  Gelatine  0*375  J  a '  11  *  *  * 

5  Bread..  0*125  i 
|  Gelatine  0*500 

Idem.  ...... 

Bread..  0*125  . . 

Idem.  ...... 

Idem.  ...... 

i  Bread. .  0*1251 
t  Gelatine  0*375  )*'”** 

Bread..  0*125  | 

Gelatine  0*500  j . . 

Idem.  ...... 

this  diminution  occurred  as  well  with  those 
which  had  bread  and  gelatine,  as  with  that 
one  which  had  been  fed  with  0*125  of 
bread. 

( To  he  concluded  in  our  next.'} 


6*75 

5*50 

7*75 

*  J 

6*75 

7*00 

u 

6*00 


II.  CHEMICAL  MANUFACTURES  AND  AGRICULTURAL 
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THE  OPERATION  OF  EXCISE  RE¬ 
STRICTIONS  UPON  THE  PRO¬ 
GRESS  OF  CHEMICAL  SCIENCE, 
AS  APPLIED  TO  THE  ARTS  AND 
MANUFACTURES  OF  THIS  COUN¬ 
TRY. 

LETTER  IV. 

To  the  Editors  of  The  Chemist. 
Gentlemen,— 

The  past  and  present  states  of  calico  printing 
offer  most  striking  evidence  of  the  injurious 
operation  of  the  Excise  laws  upon  a  trade 
requiring,  perhaps  more  than  any  other,  a 
perfect  knowledge  of  chemistry. 

Every  one,  when  speaking  of  the  Excise 
laws,  acknowledges  their  oppressive  cha¬ 
racter.  They  are  considered  generally  as  had 
fiscal  regulations,  required  for  the  purposes 
of  the  Revenue  ;  but  I  wish  to  impress  on  the 
minds  of  your  readers,  not  so  much  the  im¬ 
policy  of  these  laws  politically  or  commer¬ 
cially,  as  their  unscientific  character,  and  the 
deep  injury  they  inflict  on  all  those  who  look 
to  the  pursuit  of  chemistry  as  a  profession.  I 


have  shown  the  progress  of  the  manufacture 
of  candles  since  the  repeal  of  the  duty — an 
advance  dependent  entirely  on  the  application 
of  practical  and  theoretical  chemical  know¬ 
ledge  to  the  treatment  of  tallow  ;  and  all 
interested  in  the  trade  are  aware  that  no  one 
can  now  enter  into  the  manufacture  of 
stearine  candles  without  having  had  a  chemical 
education,  or  employing  a  superintendent 
who  has. 

Now,  the  perfection  of  calico  printing 
depends — first,  on  the  mechanical  skill  with 
which  the  pattern  is  impressed  on  the  cloth  ; 
and,  secondly  and  mainly,  on  the  manufac¬ 
ture  of  the  colors,  and  the  preparation  of  the 
cloth  to  receive  them. 

To  succeed  in  these  operations,  great 
chemical  knowledge  and  experience  is  re¬ 
quired.  No  “  rule  of  thumb”  will  do  here. 

The  infinite  variety  of  tints  and  colors — 
the  mode  of  alternately  printing  and  dis¬ 
charging  portions  of  them — require  great 
study  thoroughly  to  understand.  And  how 
vast  has  been  the  improvement  in  design,  in 
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color,  in  the  neatness  ot  execution,  since  the 
repeal  of  the  duty,  when  the  manufacturer  was 
relieved  from  the  surveillance  of  the  excise¬ 
man  !  These  improvements  have  enabled  us 
to  overcome,  or  very  nearly  so,  the  advantages 
which  it  was  supposed  the  clear  atmosphere 
and  brilliant  sun  of  the  south  of  Europe  con¬ 
ferred  upon  our  foreign  rivals.  By  them,  our 
trade  has  enormously  increased — the  employ¬ 
ment  of  thousands  has  resulted  therefrom,  and 
a  number  of  plodding  manufacturers,  whose 
energies  were  cowed  whilst  they  were  watched 
and  annoyed  by  the  Excise,  have  become 
remarkable  for  their  enterprise  and  intelli¬ 
gence,  and  each  now  reaps  the  reward  arising 
from  the  application  of  knowledge,  gained  by 
close  attention  to  his  business  and  the  study  of 
the  wonderful  phenomena  which  chemistry 
has  exposed  to  his  view  ;  and  why,  let  us  ask, 
should  not  the  manufacture  of  colored  glass, 
in  imitation  of  the  beautiful  and  now  un¬ 
fortunately  rare  German  glass,  advance  in 
the  same  degree  ? 

Circumstances  have  just  occurred,  in  con¬ 
nexion  with  calico-printing  and  the  Excise 
law's,  too  pertinent  to  my  subject  to  be 
omitted. 

All  your  readers  are  aware  that  alkalis 
and  ammonia  are  extensively  used  in  the 
various  pi’oeesses  of  dyeing  and  printing. 
Large  quantities  of  soap  are  also  used  by 
printers  in  the  preparation  of  their  cloths. 
This  soap  could  only  be  obtained  in  a  given 
state  :  the  Excise  laws  require  that  it  should 
be  made  and  sold  under  given  regulations. 
If  any  thing  but  the  usual  soap-making 
materials  are  mixed  with  it,  the  manufac¬ 
turer  is  charged  w  ith  an  extra  duty  of  20  per 
cent. :  it  must  be  sold  in  bars,  and  solid  ; 
liquid  soap  cannot  be  legally  sold. 

Now,  it  appears  that  it  is  necessary  to  the 
production  of  certain  colors,  that  the  soap 
used  in  the  preparation  of  the  cloth  should 
contain  sometimes  an  excessive  and  sometimes 
a  small  quantity  of  alkali,  and  that  ammonia 
should  be  occasionally  incorporated  with  it ; 
but  no  such  articles  could  be  supplied  by  the 
licensed  soap-maker.  The  printers,  therefore, 
were  in  \he  dilemma  of  either  losing  the  sale 
of  certain  cloths,  or  finding  a  new  source  of 
supply  for  their  soap.  It  is  clear  soap  of 
any  kind  can  be  made  in  the  boilers  of  a 
print-work,  but  to  do  so  would  expose  the 
plant-machineryto  seizure  for  Excise  duties. 
The  print  manufacturers  could  not  enter 
themselves  as  soap-makers,  for  then  they 
must  make  the  soap  according  to  law,  with 
the  same  restrictions  as  the  soap-makers. 

The  object  to  be  attained,  however,  was  of 
too  great  importance  to  be  frustrated  by  the 
Excise  laws,  and,  after  much  discussion,  the 
printers  have  been  allowed,  by  a  Treasury 
order,  to  manufacture  their  saponaceous  com¬ 


pounds  free  of  duty,  and  free  from  the  vexa¬ 
tious  annoyances  of  Excise  interference.  So 
that  the  soap-maker,  who  pays  for  his  license 
to  make  soap,  is  strictly  surveyed  and  ham¬ 
pered  by  all  sorts  of  vexatious  regulations — is 
obliged  to  look  on  and  see  those  who  were  his 
best  customers  make,  in  imperfect  apparatus, 
that  which  he  could  profitably  supply,  were 
he  but  allowed  to  do  so. 

We  appeal  confidenlly  to  your  readers,  and 
ask — Can  the  injustice  and  absurdity  of  fiscal 
legislation  go  further  ? 

Soap-makers  must  make  soap  according  to 
law ;  but  calico  printers,  their  best  cus¬ 
tomers,  whom  the  law  protects,  cannot  use 
it  when  so  made. 

To  remedy  an  evil,  great  injustice  is  per¬ 
petrated  ;  to  encourage  one  trade,  another  is 
to  be  injured  ;  to  maintain  the  Excise  law 
and  its  patronage,  improvements  are  to  be 
checked,  science  discouraged,  trade  deprived 
of  its  legitimate  profits,  and  the  intelligent 
and  industrious  manufacturer  baulked  by 
constant  collision  with  fraudulent  traders  on 
the  one  hand,  and  the  restraint  which  the 
presence  of  strangers  on  his  premises — 
especially  such  strangers  as  excisemen — in¬ 
evitably  imposes  upon  him. 

Whilst,  therefore,  chemistry  is  working 
wonders  wherever  its  application  is  unre¬ 
strained,  it  produces  no  results  in  the  manu¬ 
factures  under  the  Excise — glass,  paper,  and 
soap  ;  these  remain  as  they  were  of  old — no 
new  apparatus  or  processes.  Need  more  be 
said  on  the  subject  ?  Let  your  readers,  so 
deeply  interested  in  the  removal  of  these  fiscal 
regulations,  exert  themselves,  whenever  op¬ 
portunities  occur,  to  promote  their  aboli¬ 
tion  ;  and  at  all  times  let  them  enforce  on 
the  minds  of  those  who  have  the  power  to 
remove  them,  the  absolute  necessity  of  ex- 
punging  these  laws — relics  of  the  worst  period 
of  our  commercial  history — from  the  statute 
book. 

Thanking  you,  Gentlemen,  for  ihe  space 
'you  have  allowed  me, 

I  am,  your  obedient  servant, 

H. 


ON  THE  COLORATION  OF  METALS. 

BY  M.  BECQUERKL.* 

SECOND  MEMOIR. 
Preliminaries. 

Since  the  (wo  communications  which  I  have 
had  the  honor  of  making  to  the  Academy, 
touching  the  coloration  of  metals  by  means 
of  successive  deposits  of  peroxide  of  lead, 

*  Comptes  Rendus,  No.  6.  February  5, 
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operated  by  the  aid  of  voltaic  electricity,  I 
have  multiplied  the  experiments,  with  the 
view  of  arriving  at  the  causes  of  the  effects 
produced,  and  of  finding  the  most  simple 
and,  at  the  same  time,  most  practical  pro¬ 
cesses,  by  means  of  which  uniform  and 
durable  tints  may  be  obtained  on  objects  of 
various  forms  of  any  metal,  in  order  that 
industry  may,  without  difficulty,  be  devoted 
to  this  new  art.  The  results  at  which  I  have 
arrived,  and  which  are  given  in  the  memoir, 
which  I  now  have  the  honor  of  presenting  to 
the  Academy,  attain  (at  least  I  hope  so)  the 
object  which  I  have  proposed  ;  for  I  have 
not  omitted  any  of  the  practical  details  cal¬ 
culated  to  enlighten  industry,  and  to  enable 
it  to  ensure  the  success  of  its  operations. 

The  phenomenon  of  electro -chemical  co¬ 
loration,  produced  on  metallic  surfaces,  is  the 
same  as  that  of  the  fine  layers  covering  the 
surfaces  of  certain  bodies,  and  showing  by 
their  transparency  these  same  surfaces  with 
colors  whose  nature  and  brilliancy  depend 
on  the  nature  and  thickness  of  the  deposited 
layers,  of  the  color  of  the  body,  and  which 
often  present  to  our  eyes  the  brilliant  pheno¬ 
menon  of  colored  rings. 

Nobili  was  the  first  who  made  known  the 
production  of  colored  rings,  on  plates  of 
metal,  by  means  of  deposits  produced  by 
voltaic  electricity — phenomena  analogous  to 
those  formerly  obtained  by  Priestley  with  suc¬ 
cessive  discharges  from  electrical  batteries. 
The  English  philosopher  observed  that,  by 
transmitting  these  discharges  several  times, 
from  a  metallic  point,  on  a  plate  of  metal, 
several  series  of  colored  rings  were  formed 
on  the  latter,  which  were  the  same,  whatever 
was  the  direction  of  the  discharge,  that  is  to 
say,  the  positive  electricity,  set  out  from  the 
point,  or  from  the  layer  :  it  must  be  con¬ 
cluded  that  the  coloration  depended  on  a 
cause  acting  equally  on  both  sides.  The  ex¬ 
periments  having  at  first  been  made  on  cop¬ 
per  and  steel — metals  which  color  in  cooling, 
after  having  been  exposed  to  the  action  of  a 
heat  as  strong  as  that  which  is  disengaged 
during  the  discharge, — it  might  be  thought 
that  such  was  the  cause  of  the  production  of 
the  colored  rings  ;  but,  as  they  were  after¬ 
wards  likewise  obtained  on  platinum  and 
gold,  it  was  necessary  to  admit  the  transport 
of  the  same  matter  from  the  point,  which  in 
being  deposited  on  the  plate,  in  layers  so 
much  the  finer,  as  they  were  at  a  greater  dis¬ 
tance  from  the  central  point,  gave  rise  to 
colored  rings — a  conjecture  which  has  been 
changed  into  certainty  since  the  experiments 
of  Fusinieri  on  the  transmission  of  the  matter 
through  metallic  substances,  by  the  effect  of 
discharges,  whatever  was  the  direction  of 
these  latter. 

Id  order  to  form  a  very  clear  idea  of  the 


phenomena  first  described  by  Priestley,  and 
afterwards  studied,  with  great  developments, 
by  Nobili,  who  made  use  of  voltaic  electricity, 
and  to  compare  them  with  those  treated  of  in 
this  memoir,  I  will  detail  the  principal  results 
obtained  by  these  two  philosophers. 

When  the  metallic  plate  is  submitted  to 
the  action  of  several  discharges  from  an 
electrical  battery,  by  means  of  a  point  like¬ 
wise  of  metal,  the  color  of  the  plate,  at  a 
considerable  distance  round  the  central  spot, 
is  changed,  and  the  entire  space  is  covered 
with  a  certain  number  of  concentric  rings, 
each  of  which  presents  the  beautiful  colors 
of  the  spectrum.  The  nearer  the  point  is 
to  the  plate,  the  sooner  do  the  colors  ap¬ 
pear,  and  the  more  fixed  are  they  ;  if  the 
distance  is  exceedingly  small,  the  colors 
appear  at  the  first  discharge,  but  they  are 
then  confused. 

The  number  of  rings  increases  in  pro¬ 
portion  to  the  fineness  of  the  point ;  the 
more  blunt  it  is,  the  broader  and  less 
numerous  are  the  rings.  On  a  steel  plate, 
for  a  given  distance,  the  colors  are  not 
immediately  manifested  around  the  central 
spot :  a  dark  red  zone  is  first  observed,  then, 
after  four  or  five  discharges,  by  looking 
obliquely  at  the  surface,  a  circular  space, 
either  slightly  shaded,  or  tinged  with  an  ex¬ 
tremely  faint  red  color,  is  observed,  which  is 
gradually  filled  with  rings  of  all  colors,  and 
whose  borders  become  brownish  if  the  dis¬ 
charges  are  continued  beyond  the  first  annu¬ 
lar  space,  which  was  originally  defined  by  a 
slight  shade,  and  which  is  the  first  tint  of  the 
paler  colors  which  are  developed  round  the 
brownish  red  of  which  the  interior  surface  is 
composed.  The  most  decided  tints  are  first 
developed  round  the  central  spot,  and  recede 
in  proportion  as  the  explosions  are  multi¬ 
plied,  in  order  to  give  place  to  new  colors 
after  thirty  or  forty  discharges.  There  are 
three  very  distinct  rings.  By  continuing,  the 
colored  circles  become  less  beautiful  and  less 
clear,  because  the  red  predominates,  and 
more  or  less  tarnishes  the  other  colors. 

The  deposited  rings  adhere  so  firmly,  that 
a  feather,  or  even  the  moistened  finger,  does 
not  alter  them  at  all ;  nevertheless,  they  may 
be  removed  with  the  nail.  The  interior  rings 
present  the  greatest  resistance :  however,  they 
cannot  resist  slight  rubbing. 

When  the  discharges  are  too  energetic, 
and  when  steel  is  operated  on,  the  surface  is 
corroded,  and  erosions  result  which  impair  the 
clearness  of  the  effects  produced.  These 
erosions  do  not  take  place  on  polished  silver, 
tin,  and  bronze.  Colored  rings,  as  well  as 
the  above-described  accompanying  effects, 
are  produced  on  gold,  silver,  copper,  bronze, 
iron,  lead  and  tin,  and  always,  whatever  may 
be  the  direction  of  the  current. 
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In  order  to  obtain  colored  rings  by  mean  s 
of  voltaic  electricity,  it  is  necessary,  as  Nobili 
first  did,  to  concentrate  the  current,  pro¬ 
ceeding  from  one  of  the  poles  of  the  battery 
in  a  platinum  wire,  only  the  point  of  which 
dips  into  the  liquid  to  be  decomposed,  whilst 
the  other  pole  is  connected  with  a  metallic 
plate  contained  in  the  same  liquid.  This 
plate  is  placed  perpendicularly  to  the  direc¬ 
tion  of  the  wTire,  and  at  about  one  millimetre 
from  the  point.  The  effects  produced  de¬ 
pend  on  the  nature  of  the  metallic  plate,  on 
its  positive  or  negative  state,  and  on  the  na¬ 
ture  of  the  solution.  They  are  easily  obtained 
in  a  few  seconds  vritli  a  battery  of  the  ordi¬ 
nary  form. 

Nobili,  by  experimenting  on  a  great  num¬ 
ber  of  solutions,  with  a  platinum  wire  and 
plates  of  platinum,  gold,  silver,  tin,  bismuth, 
copper,  brass,  &c.,  obtained  the  various  re¬ 
sults,  the  chief  of  which  I  now  detail. 

SOLUTION  OF  SULPHATE  OF  COPPER. 

Positive  plate  of  silver. — Four  or  five 
concentric  circles,  alternately  light  and  dark. 

Negative  plate  of  silver. — Three  small 
concentric  circles  :  the  largest  and  the  small¬ 
est  of  a  deep  red,  the  intermediate  circle  of 
a  lighter  tint. 

Positive  plate  of  brass. — Slight  traces  of 
fine  concentric  circles  of  the  color  of  brass, 
some  lighter,  others  darker,  and  thus  alter¬ 
nating  with  each  other. 

Negative  plate  of  brass. — Circles  of  two 
shades  of  metallic  copper,  alternating  as  on 
the  silver. 

SOLUTION  OF  SULPHATE  OF  ZINC. 

Positive  plate  of  silver. — A  dark  spot  in 
the  centre,  a  light  yellow  circle,  then  a  circle 
of  a  light  blue,  and,  finally,  a  beautiful  zone 
verging  on  yellowT. 

Positive  plate  of  brass. — Five  small  cir¬ 
cles  arising  from  metallic  copper  liberated 
by  the  action  of  the  current,  and  presenting 
two  alternate  tints,  one  light,  the  other  dull. 

SOLUTION  OF  SULPHATE  OF  MANGANESE. 

Positive  plate  of  silver . — Five  concentric 
circles,  alternately  light  and  deep,  the  fifth 
more  distinct  than  the  others,  and  surrounded 
by  a  halo  of  a  pale  yellowr,  which  merges  into 
a  violet  tint.  These  circles  are  analogous  to 
those  obtained  with  sulphate  of  copper. 
SOLUTION  OF  ACETATE  OF  LEAD. 

Positive  plates  of  gold  and  platinum. — 
Concentric  iris,  composed  of  rings,  emana¬ 
ting  one  from  another,  and  propagating  in 
the  manner  of  waves. 

Positive  plate  of  silver. — A  less  distinct 
iris  than  on  gold  and  platinum. 

SOLUTION  OF  ACETATE  OF  COPPER. 

Positive  plates  of  platinum ,  gold ,  and 
silver. — Nothing  remarkable. 


The  same  plates  negative. — "With  silvtr, 
for  example,  frequently  four  concentric  cir¬ 
cles,  which,  exposed  to  the  air,  take  the  fol¬ 
lowing  tints  : — Deep  blue  in  the  centre,  then 
yellowish  red,  lighter  blue  and  yellowish  red, 
presenting  a  different  shade  from  the  second 
tint. 

SOLUTION  OF  ACETATE  OF  POTASS  A. 

Positive  plate  of  silver. — A  circle  within 
three  others,  of  one  centimetre  in  diameter, 
surrounded  with  a  very  brilliant  silver  belt,  to 
which  succeeds  a  faint  halo  of  various  colors. 

Analogous  results  were  obtained  by  Nobili 
with  many  other  solutions,  and  especially 
from  liquids  extracted  from  organic  bodies, 
such  as  the  juices  of  carrot,  onion,  parsley, 
horse-radish,  cabbage,  leaves  of  celery,  and 
beet-root.  The  effects  obtained  with  these 
liquids  are  so  curious,  that  I  will  quote  some 
of  them. 

JUICE  OF  CARROT. 

Positive  plate  of  silver. — Dark  centre 
surrounded  by  two  circles,  one  yellowish, 
the  other  greenish,  then  various  zones  of  a 
deep  color. 

JUICE  OF  HORSE-RADISH. 

Positive  silver, — At  the  centre  a  dark 
point,  surrounded  by  a  small  white  circle  ; 
a  greenish  zone,  terminated  by  a  blue  circle  ; 
then  one  or  twro  circles  of  a  fine  golden 
yellow;  and,  finally,  some  very  faint  colored 
rings. 

JUICE  OF  BEET-ROOT. 

* 

Positive  silver. — At  the  centre,  a  red  point 
surrounded  by  four  circles,  the  first  yellow, 
the  second  blue,  the  third  red,  and  the 
fourth  green;  further  on,  two  or  three 
beautifully  .colored  rings. 

Nobili  has  drawn  from  his  experiments 
the  following  conclusions  : — 

-  I.  There  exists  a  difference  between  the 
mode  of  action  of  the  two  poles ,  with  respect 
to  the  faculty  which  they  possess  of  being 
covered  with  matters,  the  positive  pole, 
being  far  superior  to  the  negative  pole 
especially  with  respect  to  organic  matter. 

II.  In  general,  the  effect  of  the  negative 
pole  is  increased  by  operating  with  a  more 
intense  current,  or  else  by  adding  to  the 
metallic  salts  a  salt  with  an  alkaline  base. 

The  same  philosopher  thought  that  the 
effects  of  coloration  which  he  obtained  might 
be  due  to  the  deposits  of  fine  films  ;  but  he 
has  given  no  account  of  the  nature  of  these 
deposits.  For  example,  in  relating  what 
occurs  with  the  mixture  of  the  two  acetates 
of  copper  and  lead,  he  adds  ( Annates  de 
Chimie  et  dc  Physique ,  2nd  Series,  tom. 
xxxiv.,  p.  287)  :  — 
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“  But  if  the  colored  rings  arise,  as  might 
be  the  case,  from  some  one  of  the  electro¬ 
negative  substances  of  the  solution  deposited 
in  fine  films  on  the  surface  of  these  two 
metals,  why  should  not  this  occur  writh  other 
metals  ?  This,  perhaps,  is  a  question  worthy 
of  exercising  the  sagacity  of  chemists. ” 

Such  are  the  results  obtained,  on  one 
hand  by  Priestley,  and  on  the  other  hand 
by  Nobili,  in  their  experiments  on  the 
production  of  colored  rings  by  means  of 
electricity,  and  which  I  have  thought  it 
right  to  relate,  in  order  to  make  known  the 
state  of  the  question  concerning  the  colora¬ 
tion,  when  I  took  it  up  in  a  different  point  of 
view  from  these  philosophers.  I  will  re¬ 
turn  to  these  results  after  having  explained 
those  which  form  the  subject  of  this  memoir. 

In  order  to  color  metals  according  to  tho 
method  indicated  in  my  first  memoir,  and 
described  in  greater  detail  in  the  Elements 
(V Electro -chimie,  which  I  have  lately  pub¬ 
lished,  I  employ  an  alkaline  solution  of  lead, 
in  which  the  oxide  acts  the  part  of  the 
electro -negative  element.  I  will  recapitu¬ 
late,  in  a  few  words,  the  mode  of  experi¬ 
menting  : — The  solution  is  put  into  a  glass 
vessel,  containing  a  porous  tube  filled  with 
nitric  acid ;  the  object  to  be  colored  is 
immersed  in  the  solution,  and  a  platinum 
plate  in  the  acid  ;  the  object  is  to  be  put  in- 
connection  of  the  positive  pole  of  a  de¬ 
composing  apparatus  composed  of  several 
elements,  and  the  plate  of  platinum  with 
the  negative  pole ;  the  porous  tube  and 
the  nitric  acid  may  be  dispensed  with,  and 
this  is  an  easier  plan,  and  the  plate  of  plati¬ 
num  may  be  steeped  in  the  alkaline  solution. 
As  soon  as  the  communication  is  established, 
the  surface  of  the  object  is  covered  with  suc¬ 
cessive  fine  layers  of  peroxide  of  lead,  which 
produce  effects  of  coloration.  The  ad¬ 
herence  of  these  layers  is  as  great  as  that  of 
gold  or  copper  in  gilding,  because  the  pro¬ 
toxide  of  lead,  which  passes  to  the  state  of 
peroxide,  by  the  action  of  the  oxygen  of  the 
water,  and  the  gold,  are  respectively  set  at 
liberty  at  the  pole,  which  agrees  with  the 
part  which  each  of  these  bodies  performs  in 
the  solution.  The  deposit  of  peroxide  may, 
therefore,  be  effected  as  regularly  on  the 
positive  surface  as  that  of  gold  on  the  nega¬ 
tive  surface,  when  all  the  conditions  which 
will  be  given  in  this  memoir  are  fulfilled. 
I  will  commence  with  the  solution  of  plum- 
bate  of  potassa. 

COMPOSITION  OF  TlIE  LIOTJOH. 

The  alkaline  solution  should  be  com¬ 
pletely  saturated  with  oxide  of  lead,  without 
which  the  deposited  films  of  peroxide  will  be 
dissolved  in  the  alkali,  as  soon  as  the  current 
ceases  to  circulate,  or  even  when  there  is 


only  a  relaxation  in  its  chemical  action.  It 
is,  therefore,  necessary,  when  it  has  been 
used,  to  boil  it  occasionally,  with  an  excess 
of  litharge,  in  a  flask,  and,  as  much  as  pos¬ 
sible,  out  of  contact  with  the  air,  in  order  to 
prevent  the  potassa  from  absorbing  carbonic 
acid.  When  it  has  been  used  for  a  long 
time,  and  contains,  consequently,  carbonate 
of  potassa,  it  must  be  boiled  with  caustic 
lime,  the  carbonate  of  lime  formed  must  be 
allowed  to  deposit,  and  filtered  if  necessary, 
or  else  the  clear  portion  of  the  solution  may 
be  decanted  into  a  vessel  of  convenient  form. 
This  solution  should  mark  from  24°  to  25ft 
Beaume  ;  for  experiment  has  proved  that 
this  density  is  most  convenient  for  obtain¬ 
ing  the  best  effects.  When  not  being  used, 
it  is  put  into  a  flask,  and  carefully  corked. 

The  temperature  of  the  liquor  should  be 
that  of  the  surrounding  atmosphere  ;  that  is 
to  say,  from  54°  to  60°  F. 

The  success  of  the  operation  depends  on 
the  good  composition  of  the  liquor,  on  its 
density,  on  its  temperature,  and,  moreover, 
as  we  shall  show  further  on,  on  the  intensity 
of  the  current,  and  on  the  perfect  cleaning  of 
the  objects.  This  operation  is  as  essential 
for  the  coloration  of  metals  as  for  the  electro¬ 
chemical  gilding  by  immersion.  The  pre¬ 
sence  of  fatty  matters  and  other  noncon¬ 
ducting  substances  on  metallic  surfaces, 
renders  this  perfect  cleaning  necessary. 

PREPARATION  OF  THE  SURFACES. 

I  have  already  said  that  the  layers  of 
peroxide  of  lead,  being  transparent,  show 
the  surface  of  the  objects ;  consequently, 
as  is  the  surface  of  these  objects  so  is  their 
appearance,  or,  rather,  so  is  the  brilliancy 
of  the  colors.  Consequently,  it  is  necessary, 
previously,  to  give  them  the  proper  state — 
that  is  to  say,  the  burnish  or  the  dead,  ac¬ 
cording  as  brilliant  or  dead  colors  are  re¬ 
quired.  Suppose  we  operate  on  polished 
plates  of  gold,  gilded  copper,  or  platinum, 
we  commence  by  rubbing  them  with  a  soft 
brush  and  slightly  alkalised  water,  and  wash 
in  a  large  quantity  of  water.  When  the 
adherence  of  foreign  matters  is  too  power¬ 
ful  for  them  to  be  removed  by  this  means, 
the  plates  are  rubbed  with  a  brush  covered 
with  English  rouge,  then  with  a  brush  and 
alkalised  water,  and  washed  in  a  large 
quantity  of  water.  It  is  then  seen,  that  the 
pieces  which  were  inactive  at  first  are  easily 
covered  with  richer  colors.  These  various 
preparations  are  especially  necessary  when, 
after  having  removed  the  colors,  the  pieces 
are  again  experimented  on  ;  for  there  often 
remain  deposits  which  destroy  the  lustre  of 
the  colors,  or  even  prevent  all  further  de¬ 
position.  The  pieces  being  prepared,  it  is 
necessary  to  avoid  touching  them  with  the 
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lingers,  for  their  mark  is  indicated  by  the 
absence  of  the  deposit,  or  simply  a  deposit 
of  bad  effect.  The  greatest  precaution  must 
therefore  be  taken  to  attach  the  conducting 
wires  ;  it  is  also  necessary  to  hold  the  objects 
with  a  cloth  which  has  not  touched  any 
organic  matter  capable  of  adhering  to  the 
surfaces.  On  a  good  preparation,  I  repeat, 
depends  the.  success  of  the  operation. 

It  is  necessary  to  act  differently  with  cop¬ 
per,  iron,  and  oxidisable  metals,  which,  on 
account  of  their  oxidation,  are  not  always 
adapted  for  receiving  such  beautiful  and 
varied  colors  as  gold,  gilt  copper,  and 
platinum. 

With  regard  to  copper  objects,  they  must 
be  made  to  undergo  a  first  cleaning,  by  heat¬ 
ing  the  pieces  to  redness,  and  immediately 
plunging  them  into  dilute  sulphuric  acid, 
marking  12°  of  the  areometer,  whose  tem¬ 
perature  is  140°  to  176°F.  Pickling  is  then 
commenced  by  steeping  them  first  in  nitric 
acid,  then  in  a  mixture  of  nitric  and  sul¬ 
phuric  acids,  in  the  proportion  of  three  parts 
of  the  former  to  one  of  the  latter,  with  a 
little  common  salt.  Soot  must  be  avoided, 
as  it  might  deposit  fatty  matters.  It  is 
washed  with  a  great  quantity  of  water  and 
immediately  plunged  into  the  alkaline  bath, 
without  being  dried  by  sawdust — an  opera¬ 
tion  which  would  not  be  without  inconve 
nience,  on  account  of  the  foreign  bodies 
which  would  be  deposited  on  the  surfaces. 
The  articles,  after  being  cleaned,  may  indeed 
remain  a  short  time  in  the  water,  out  of  the 
influence  of  the  air,  but,  nevertheless,  they 
must  not  be  left  too  long,  for  fear  of  altera 
tion. 

When  the  copper  has  been  cleaned  with 
what  is  called  the  scratch-brush,  very 
satisfactory  effects  of  coloration  are  ob¬ 
tained,  but  which  do  not,  however,  ap¬ 
proach  those  which  the  burnish  and  polish 
give,  especially'  the  former,  which  gives  a 
vigor  of  tone  not  to  be  obtained  with  pick¬ 
ling  ;  but,  iu  this  case,  the  very  operation 
of  polishing  or  burnishing  leaves  on  the  sur¬ 
faces  foreign  bodies  from  which  they  must 
be  freed,  by  washing  as  above,  not  with  a 
brush  and  an  aqueous  solution  of  potassa, 
but  with  a  very  fine  cloth  steeped  in  alcohol 
holding  in  solution  a  small  quantity  of  po¬ 
tassa,  then  washed  in  a  large  quantity  of 
water.  When  the  articles  of  copper  and 
brass,  especially  the  latter,  are  of  but  small 
dimensions  (about  two  or  three  centimetres 
in  surface),  the  coloration  follows  the  same 
phases  as  on  gilt  surfaces  of  small  or  large 
extent  ;  but  when  the  dimensions  are  con¬ 
siderable,  the  surface  remains  brilliant  for  a 
longer  or  shorter  time,  and  seems  to  be  in 
a  passive  state,  like  that  of  iron  which  has 
been  steeped  in  concentrated  nitric  acid ;  in 


this  case,  there  is  no  effect  of  coloration. 
Whence,  then,  arises  this  passive  state  of 
brass,  put  in  connextion  with  the  positive 
pole  of  a  voltaic  apparatus  ?  Is  it  due  either 
to  the  formation  of  an  oxide  of  copper, 
which  is  opposed,  consequently,  to  that  of 
the  anhydrous  peroxide,  or  to  the  simple 
decomposition  of  the  plumbate  of  potassa  ? 
These  are  questions  which  it  is  our  duty  to 
point  out  in  speaking  of  the  state  of  the 
surfaces,  but  which  can  be  investigated  only 
when  I  speak  of  coloration.  There  is  a 
certain  sign  by  which  we  are  enabled  easily 
to  ascertain  that  the  deposit  will  not  be  pro¬ 
duced,  that  is  to  say.  when  much  lead  is 
deposited  on  the  negative  electrode,  and 
which  is  easily  explained — the  protoxide  of 
lead,  notbeingperoxidised,  must  be  reduced  ; 
so  that,  a  few  moments  after  the  immersion, 
we  may  sec  whether  or  not  coloration  will 
take  place. 

With  respect  to  the  preparation  of  iron  or 
steel,  when  the  plate  has  been  polished,  the 
surface  is  rubbed  writh  alkalised  water,  and 
washed  in  a  large  quantity  of  water. 

PROCESS  OF  COLORATION. 

When  a  saturated  solution  of  protoxide  of 
lead  in  potassa,  of  the  degree  of  density  in¬ 
dicated,  is  submitted  to  the  action  of  an 
apparatus  composed  of  a  few  pairs,  taking 
for  the  negative  electrode  a  wire  or  plate  of 
platinum,  and  for  the  positive  electrode  a 
plate  of  gold  or  platinum,  there  is  immedi¬ 
ately  deposited  on  the  latter,  a  layer  of 
anhydrous  peroxide  of  lead,  which  gradually 
increases  in  thickness,  producing  successively 
all  the  effects  of  color  which  the  colored 
rings  or  fine  films  present.  As  soon  as  the 
coloration  is  terminated,  the  colored  plate 
must  be  withdrawn  from  the  solution  of  lead, 
and  washed  in  a  large  quantity  of  water,  in 
order  to  remove  all  the  potassa,  which  would 
immediately  re-act  on  the  peroxide  and  con¬ 
cert  it  into  protoxide,  which  it  would  dis¬ 
solve.  The  coloration  ordinarily  commences 
at  the  edges  of  the  plates  at  the  parts  far¬ 
thest  from  the  points  of  detachment,  where, 
consequently,  the  chemical  action  of  the  cur¬ 
rent  is  strongest.  It  is  for  this  reason  that,  with¬ 
out  previous  precautions,  it  is  impossible  to 
obtain  uniform  colors.  The  layers  of  perox¬ 
ide  of  lead  adhere  so  strongly,  that  they  bear 
burnishing  with  leather  and  English  rouge, 
and  not  burnishing  with  bloodstone  or  a  steel  or 
horn  burnisher,  because  this  operation  can  be 
applied  only  to  malleable  substances,  the 
particles  of  which  give  way  under  the  bur¬ 
nisher — a  property  which  peroxide  of  lead 
does  not  possess,  this  substance  being  de¬ 
tached  from  the  surface  on  which  it  is  depo- 
posited,  when  the  action  of  the  burnisher  is 
sufficiently  strong.  Besides,  the  adherence 
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of  the  peroxide  is  so  much  the  firmer  as  the 
metals,  at  least  their  oxides,  are  more  in¬ 
clined  to  form  combinations  with  this  com¬ 
pound.  This  adherence  is  sometimes  so 
powerful,  that  the  deposit  for  a  long  time 
resists  the  action  of  dilute  acids.  Peroxide 
of  lead  not  being  a  conductor  of  electricity, 
it  results  that  the  thickness  of  the  colored 
film  is  extremely  limited.  Before  detailing 
the  different  processes  which  we  have  adopted 
for  obtaining  all  the  desired  effects  of  color, 
I  must  point  out  the  order  which  the  colora¬ 
tion  follows,  in  order  that  we  may  be  able 
easily  to  analyse  all  these  effects. 

ON  THE  DIFFERENT  ORDERS  OF  COLORA¬ 
TION. 

The  coloration  obtained  on  metallic  sur¬ 
faces,  by  the  deposition  of  successive  layers 
of  peroxide  of  lead,  is  due,  as  I  have  said,  to 
the  phenomenon  of  thin  films,  which  show, 
by  their  transparence,  when  there  is  no  oxi¬ 
dation,  the  metallic  surface  on  which  they 
are  deposited.  If  this  surface  is  colored,  the 
colors  depending  on  the  thickness  of  the 
films,  combine  with  that  which  is  pro¬ 
per  to  it ;  whence  result  effects  which, 
although  altering  the  colors  of  the  colored 
rings,  do  not  change  the  succession  of  the 
different  orders,  which  are  no  longer  com¬ 
posed  of  simple  colors.  With  gold,  for  ex¬ 
ample,  it  is  impossible  to  obtain  blue,  since 
its  yellow  color,  mixing  with  the  blue,  gives 
a  blueish-green — very  beautiful,  it  is  true, 
but  which  is  not  the  blue  of  the  colored 
rings.  With  platinum  we  obtain  blue — ultra- 
marine  blue — the  most  beautiful  blue  which 
can  be  obtained.  I  will  now  point  out  how 
the  colors,  due  to  the  deposit  of  successive 
layers  of  peroxide  of  lead,  succeed  one  ano¬ 
ther  on  a  plate  of  gold. 

FIRST  ORDER. 

First  order  of  the  colors  of  Newton’s 
colored  rings  : — 

Black,  very  pale  blue,  vivid  white,  orange 
yellow,  red. 

First  order  of  the  colors  of  the  films  of 
peroxide  of  lead  :  — 

Slight  deposit,  whose  color  is  so  fugitive 
that  it  cannot  be  characterised  ;  orange,  deep 
orange,  pearl  grey  verging  on  greenish, 
golden  yellow,  light  red,  beautiful  prismatic 
red. 

SECOND  ORDER. 

Second  order  of  the  colors  of  Newton’s 
colored  rings  : — 

Dull  purple,  purple,  bright  grass  green, 
bright  yellow,  rose  lake. 

Second  order  of  the  colors  of  the  layers  of 
peroxide  of  lead  : — 

Red  verging  on  violet,  blueish  green,  fine 

green,  yellow,  red. 


THIRD  ORDER. 

Third  order  of  Newton  : — - 

Blue  purple,  bright  grass  green,  brilliant 
yellow,  rose  lake. 

Third  order  of  the  films  of  peroxide  of 
lead  : — 

Wine  violet,  deep  green,  green  verging  on 
red.  The  colors  beyond  take  more  and  more 
a  deep  aspect,  and,  finally,  become  jet- 
black. 

By  comparing  Jthe  colors  of  Newton’s  co¬ 
lored  rings,  with'those  of  the  layers  of  perox¬ 
ide  of  lead,  belonging  to  the  same  order, 
very  manifest  relations  are  seen,  since,  with 
a  few  exceptions,  the  only  difference  is  in 
the  tints  ;  the  order  of  colors  succeeds  very 
well. 

On  copper,  the  same  orders  of  colors  are 
observed,  with  the  exception  that  they  are 
not  mixed  with  yellow,  but,  indeed,  with  a 
reddish  tint,  which  gives  intensity  to  them. 

On  perfectly  polished  silver,  a  greenish 
yellow  color,  partially  due  to  the  oxidation 
of  the  silver,  is  first  observed,  then  yellow, 
red,  blue  and  green,  and,  afterwards,  other 
colors,  which  become  more  and  more  deep. 

On  platinum,  all  the  foregoing  colors  take 
more  and  more  a  blue  tint ;  also,  those  which 
are  blue  or  bluish-green,  give  the  finest 
blue — the  brilliant  blue  of  ultramarine. 

On  iron,  and  especially  on  steel,  the  dif¬ 
ferent  orders  of  colors  are  thrown  with  con¬ 
siderable  intensity,  but,  in  general,  they  are 
colored  by  the  grey  color  of  the  metal ;  I 
have  experimented  on  the  metals  void  of 
color,  and  on  those  which  present  deep  co¬ 
lors.  I  will  examine,  in  another  memoir, 
the  effects  obtained  on  nickel,  cobalt,  &c. 

(To  he  concluded  in  our  next.) 


ON  POTATOE  OIL  AND  THE  PURI¬ 
FICATION  OF  BRANDY. 

BY  PROFESSOR  DOBEREINER. 

It  is  known  that  the  brandy  of  potatoes,  in¬ 
fected  with  the  disagreeable  taste  to  which 
the  name  of  fusel  has  been  given,  is  much 
ameliorated,  with  respect  to  both  taste  and 
odor,  when  mixed  with  one-tenth  part  of  its 
bulk  of  vinegar  and  a  little  sulphuric  acid, 
and  distilled  after  several  days. 

It  was  formerly,  and  still  is,  believed,  that 
by  this  process  a  little  acetic  ether  (acetate 
of  oxide  ofethule)  is  formed,  and  that  this 
is  the  cause  of  the  improvement  of  the 
brandy.  This  is  an  error,  for  very  little  or 
no  acetic  ether  is  formed,  but,  indeed,  ace¬ 
tate  of  oxide  of  amylol,  which  has  so  agree¬ 
able  a  taste  and  odor  of  fruit,  that  it  may  be 
employed  for  perfuming  apartments  and  for 
the  preparation  of  ratafias  of  fruits  ?  The 
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readiness  with  which  oxide  of  amylol  com¬ 
bines  with  acetic  acid,  is  infinitely  more  con¬ 
siderable  than  that  which  oxide  of  ethule 
exerts,  and  does  not  require,  like  the  lattei , 
the  aid  of  a  mineral  acid. 

The  action  of  chloride  of  lime  on  the 
brandy  of  fusel,  which  I  discovered  more  than 
36  years  ago,  has  no  other  origin,  since  the 
hydrated  oxide  of  amylol  or  potatoe  oil,  is 
metamorphosed  by  the  salt,  and  thus  con¬ 
verted  into  an  ethereal  substance  of  an  agree¬ 
able  taste. 

Perfectly  calcined  wood  and  animal  char¬ 
coals  separate  the  potatoe  oil  completely, 
in  brandy  which  contains  it,  only  when  the 
liquid  has  been  previously  diluted  with  wa¬ 
ter,  by  means  of  which,  the  force  with  which 
the  alcohol  contains  this  oil  in  solution  is 
diminished.  In  rather  concentrated  brandy, 
or  alcohol,  this  oil  cannot  be  separated  by 
any  kind  of  charcoal. 

The  most  simple  mode  of  removing  the 
fusel  from  brandy,  consists  in  rectifying  it  in 
Pistor’s  disinfecting  apparatus.  The  oil  of 
fusel  is  thus  collected,  as  a  secondary  pro¬ 
duct,  in  such  large  quantities  that  it  may  be 
used  for  the  purposes  of  illumination,  on 
account  of  its  brilliant  fiame,  or  for  other 
uses  in  the  arts.  I  received  some  time  ago 
several  quarts  of  this  oil,  from  an  establish¬ 
ment  for  the  disinfection  of  brandy  at  Mag¬ 
deburg,  and  1  have  been  enabled  to  study 
its  properties,  principally  with  relation  to 
the  purification  of  the  brandy  of  potatoes  ; 
the  results  which  I  obtained  are  those  above 
alluded  to,  and  I  have  also  completely  con¬ 
vinced  myself  of  the  correctness  of  the 
opinions  of  MM.  Cahours  and  Dumas,  who 
regard  the  fusel  of  potatoe  brandy  as  ana¬ 
logous  to  alcohol  anil  pyroxylic  spirit. 

I  will  call  this  oil,  on  account  of  this 
analogy,  amylol,  and  will  only  remark  that 
it  acts  with  finely  divided  platinum  in  *he 
same  manner  as  spirit  of  wine  and  pyroxylic 
spirit  :  thus,  when  it  is  put  in  contact  with 
these  liquids,  in  presence  of  atmospheric  air 
or  oxygen,  it  absorbs  four  atoms  of  this  gas, 
and  forms  one  atom  of  valerianic  acid  and 
three  atoms  of  water. 

In  a  German  vinegar  manufactory,  I  re¬ 
marked,  some  time  ago,  a  very  evident  odor 
of  valerianic  acid,  and  I  verysoon  discovered 
that,  for  the  preparation  of  vinegar,  potatoe 
brandy  which  had  not  been  disinfected,  was 
used.  It  would  certainly  be  interesting  to 
ascertain  whether  in  the  vinegar,  mother 
liquors,  there  is  not  alcohol  alone,  but,  also, 
potatoe  oil  or  amylol,  which  might  be  oxy- 
genised,  and  whether  we  might  not  find,  in 
commerce,  vinegars  made  from  alcohol  con¬ 
taining  valerianic  acid.  It  appears  probable 
that  pyroxylic  spirit, diluted  with  much  water, 
might  be  oxidised  in  these  apparatus  and 


converted  into  formic  acid  ;  it  is  an  experi¬ 
ment  which  I  recommend  to  those  who  are  in 
a  position  to  make  it. 


EXPERIMENTS  ON  THE  FATTEN¬ 
ING  OF  GEESE* 


BY  M.  J.  PKRSOZ. 


I  procured  ten  geese  of  the  same  age  and 
of  equal  strength.  They  were  kept  without 
food  for  about  twelve  hours,  and  weighed  at 
that  time,  in  order  to  establish  their  respec¬ 
tive  weights.  One  of. them,  No.  10,  was 
immediately  bled  ;  and  I  determined — 


1.  The  weight  of  the  olood  equal  to 

2.  That  of  the  fat  surrounding  the 

intestines . 

3.  That  of  the  fat  found  in  the' 

subcutaneous  tissue  and  the  S- 
other  parts  of  the  body . 

4.  And,  finally,  the  weight  of  the  liver 


kil. 

0-157 

0100 

0-210 

0-0GI 


By  means  of  these  data,  I  calculated  the 
respective  weight  of  each  of  these  parts  in 
the  nine  remaining  geese  at  the  time  when 
they  were  first  submitted  to  nourishment  by 
maize.  The  numbers  resulting  from  this 
calculation  are  given  in  one  of  the  Tables  an¬ 
nexed  to  my  memoir  (Table  C.),  opposite  to 
the  weight  of  these  same  parts  given  by  ex¬ 
periment. 

The  quantities  of  maize  consumed  by  these 
nine  geese  are  expressed  in  Table  A.  It 
w-ill  not  be  observed  without  surprise  that 
one  of  them,  No.  2,  ate  as  much  as  G50 
grammes  per  day,  which  formed  nearly  one- 
fifth  of  its  weight. 

In  order  to  be  able  to  estimate  the  quan¬ 
tity  of  fat  formed  in  them,  I  weighed  them 
all  at  stated  periods  :  these  weights  were 
taken  immediately  before  the  evening  meal, 
which  was  given  twelve  hours  after  that  of 
the  morning,  and,  in  order  to  arrive  as  near 
as  possible  at  the  exact  cypher  of  the  in¬ 
crease,  I  subtracted  from  each  of  the  weights 
theweight  of  half  of  the  last  meal.  Thus,  for 
example,  the  goose  No.  1  was  weighed  on  the 
4th  of  December,  in  the  evening  ;  its  real 
weight  was  4  kil.  -055  ;  but,  as  it  had  eaten 
in  the  morning  217  grammes  of  maize,  I 
adopted  the  cypher  4 kil.  *055 — 108  =  3  kil. 
*947.  By  acting  thus,  it  appeared  to  me  that 
I  entered,  as  much  as  possible,  into  the  con¬ 
ditions  in  which  the  geese  were  found  when 
they  were  weighed  for  the  first  time. 

We  see  in  Table  B.  the  interval  at  which 
the  different  mixtures  were  made  (7  days), 
and  the  increase  which  each  goose  experi¬ 
enced  during  each  period.  In  column  a  of  this 
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same  Table  are  given  the  numbers  represent¬ 
ing  the  mean  of  increase  for  each  day  ;  in 
column  e  is  found  the  quantity  of  maize  con¬ 
sumed  by  each  goose.  The  cypher  of  the 
increase  of  the  geese,  multiplied  by  100, 
having  been  divided  by  the  quantity  of  maize 
employed,  the  relation  existing  between  the 
quantity  of  maize  consumed  and  the  increase 
of  the  geese  may  be  established  in/. 

In  the  10  first  columns,  aa,  bb ,  cctdd,  ee, 
of  the  Table  C.,  we  set  forth  the  calculated 
quantities  of  blood,  of  liver,  and  of  fat, 
which  we  suppose  to  exist  in  geese  not  fat¬ 
tened,  with  the  corresponding  quantities  of 
blood,  liver  and  fat  found  in  geese  after  being 
fattened.  In  column  f  are  found  the  num¬ 
bers  representing  the  quantity  of  fat  which 
was  formed  during  the  alimentation.  These 
numbers  were  established  by  subtracting, 
from  the  whole  of  the  fat  collected,  the 
quantity  considered  to  exist,  already  formed, 
in  the  lean  geese.  In  column  g  is  repre¬ 
sented  the  total  augmentation  of  each  of  the 
geese,  in  order  that  the  cypher  of  this  aug¬ 
mentation  may  be  compared  with  that  which 
expresses  the  quantity  of  fat  extracted  from 
each  of  them  (see  column  e).  In  column 
h,  figure  the  quantities  of  maize  consumed 
by  each  goose  ;  in  column  i,  the  quantity  of 
fat  which  this  maize  represents ;  finally,  in 
column  k,  are  found  the  numbers  represent¬ 
ing  the  difference  which  exists  between  quan¬ 
tities  of  fat  which  w*ere  formed  by  nourish¬ 
ment  with  maize  (column/),  and  the  quantity 
of  fat  found  in  the  maize,  admitting,  which 
really  cannot  be,  that  this  latter  is  entirely 
used  by  the  goose. 

By  glancing  at  Table  A.  it  is  evident  that 
the  geese  did  not  bear  the  regimen  of  ali¬ 
mentation  above  described  during  the  same 
number  of  days  ;  that  some  were  obliged  to 
be  killed  at  the  end  of  the  19th  day,  whilst 
others  could  be  gavees  until  the  24th.  In 
this  country,  all  those  who  are  occupied 
with  the  fattening  of  geese  agree  in  stating, 
that  a  goose  cannot  be  fattened  with  profit 
if  it  is  necessary  to  kill  it  before  18,  or  after 
24  days’  fattening. 

From  columns  a  and  b  of  Table  B.  it  is 
evident  that  all  the  geese  increased  in  weight ; 
but  that  this  increase  was  slight  in  the  geese 
Nos.  1  and  5,  both  of  which,  in  consequence 
of  an  unfortunate  influence,  lost  considerably 
in  weight  in  the  space  of  two  days. 


The  goose  No.  1  weighed,  on  the  I  . 

14th  of  Dec . i  1 

And  on  the  16th  it  weighed  only ....  3*755 
Difference  or  loss .  0*595 


The  goose  No.  5  weighed,  on  the)  . 

18th  of  Dec . i 

And  on  the  20th  it  weighed  only. ...  4*016 
Difference  or  loss. ...... .  0*442 


On  the  24th  of  December,  the  woman 
who  was  charged  with  the  care  of  my  geese 
informed  me  that  No.  1  must  be  bled  im¬ 
mediately  ;  because,  said  she,  if  the  gavees  be 
continued,  not  only  would  the  food  not 
profit  it,  but  also  the  animal  would  lose  in 
weight.  Being  curious  to  verify  this  asser¬ 
tion,  I  continued  to  treat  it  as  above,  and  I 
saw  with  the  greatest  surprise,  that  on  the 
second  day  it  had  lost,  as  I  said  above, 
0*595  kil. 

During  this  period,  which  I  will  call  the 
period  of  disaggregation,  the  excrements  of 
this  goose  Were  lactescent,  and  contained,  as 
I  found  afterwards,  much  more  fat  than 
those  of  the  other  geese.  It  was  from  this 
liquid  and  milky  characteristic  that  the 
woman  had  judged  it  necessary  to  kill  the 
goose  No.  1. 

This  phenomenon  of  disaggregation  ap¬ 
peared  to  me  so  interesting,  that  I  made 
arrangements  for  studying  it  in  all  its 
details  on  the  goose  No.  5,  but  the  latter 
stuffed. 

I  did  not  fail,  at  the  first  opportunity,  to 
examine  this  fact,  which  appeared  to  me 
worthy  of  attention. 

I  should  mention,  that  the  augmentations 
which  correspond  to  the  last  two  or  three 
days  of  alimentation  are  not  strictly  accurate, 
and  that,  for  the  most  part,  they  should  be 
regarded  as  too  high,  owing  to  the  bad  di¬ 
gestion  caused  by  the  diseased  state  of  the 
animal  at  the  latter  state  of  the  fattening. 
Thus,  in  the  digestive  apparatus  of  certain 
geese,  we  found  from  230  to  250  grammes 
as  well  of  maize  as  of  pultaceous  matters, 
whilst  in  the  intestines  of  the  goose  No.  10, 
killed  before  the  fattening,  there  were  only 
55  grammes  of  excrementitial  matters.  By 
neglecting,  therefore,  these  latter  augmenta¬ 
tions,  and  taking  account  only  of  those  after 
from  14  to  20  days’  alimentation  by  maize, 
it  is  seen  that  the  augmentation,  calculated 
with  respect  to  the  nourishment  consumed, 
was  always  on  the  decrease,  with  two  or 
three  exceptions. 

The  numbers  expressed  in  colums  a  and  a' 
of  the  Table  C.  establish,  except  for  the 
geese  Nos.  1  and  5,  that  the  weight  of  the 
blood  wras  almost  doubled  in  all.  In  the 
blood  which  was  extracted  from  the  geese 
fattened  by  maize,  considerable  changes  were 
found.  It  was  entirely  red  throughout,  and 
at  other  times  it  is  of  a  pink  white,  which  is 
most  commonly  the  case,  and  at  other  times 
it  is  white,  and  has  the  appearance  of  cream. 
In  the  second  case,  it  is  separated  into  two 
substances  :  the  one,  red,  is  deposited  under 
the  form  of  clots;  the  other,  more  liquid, 
has  physical  properties  which  render  it  com¬ 
parable  to  milk.  This  serous  part  contains 
only  traces  of  albumen,  for,  when  heated,  or 
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treated  by  nitric  acid,  it  gives  only  a  slight  j 
coagulum. 

Blood  extracted  from  fattened  geese  dif¬ 
fers  also  from  that  of  lean  geese,  in  the 
quantity  of  fat  which  it  contains,  and  which 
is  easily  separated,  under  the  form  of  an 
oleaginous  liquid,  by  a  simple  desiccation  of 
the  blood  in  a  stove,  and  more  readily  by 
ether. 

As  regards  the  physical  properties  of  the 
fatty  body  which  is  found  in  the  blood  of 
fattened  geese,  they  present  much  more 
analogy  with  the  fat  of  maize  than  with  those 
which  are  found  either  on  the  epiploon,  or  in 
the  subcutaneous  tissue ;  it  is  this  that  we 
hope  to  be  able  to  demonstrate  further  on, 
by  the  comparative  study  of  the  chemical  ; 
properties  of  these  fatty  bodies. 

Much  fat  is  added  to  the  liver  of  a  goose 
thus  fattened.  It  is  evident,  from  the  com¬ 
parison  of  the  numbers  inscribed  in  columns 
b  and  b’  of  the  fable  C.  that  the  augmenta¬ 
tion  ot  the  liver  was,  with  two  exceptions, 
from  live  to  six  times  the  original  weight  of 


Weight  of  the  liver  . .  , , , 

Weight  of  the  fat  of  the  intestines  . 

Weight  of  the  fat  found  in  the  other 
parts  of  the  animal . 


that  organ.  The  livers  of  Nos.  1  and  5,  in¬ 
stead  of  being  close  and  white,  like  those  of 
the  other  seven,  were  brownish,  congested 
with  blood,  flaccid  and  spongy,  presenting, 
in  a  word,  all  the  physical  characteristics 
resulting  from  a  reduction  of  volume,  which 
is  explained  by  the  loss  which  these  two 
geese  suffered,  and  to  which  the  liver  was 
also  necessarily  subject.  We  thought  we 
remarked  a  certain  relation  between  the  de¬ 
velopment  of  the  liver  and  that  of  the  fat. 
Now,  if  this  be  true,  the  reverse  should  also 
be  so ;  so  that  the  relation  which  is  proved 
during  the  assimilation  should  be  maintained 
during  the  disaggregation. 

That,  under  this  last  point  of  view,  our 
observations  may  relate  to  the  liver  of  lean 
geese,  or  to  that  of  fat  geese,  we  have 
always  observed,  that  the  weight  of  the  liver 
is  about  half  that  of  the  fat  extracted  from 
the  intestines,  and  about  one-fourth  of  the 
fat  dispersed  in  the  other  parts  of  the  body 
of  the  animal. 


No.  10. 
tNot  fattened. 

No  .5. 

Fattened,  but 
which  stuffed. 

No.  9. 
Fattened. 

kil. 

kil. 

kil. 

0.0G2 

0.1G0 

0.335 

0.100 

0.37 

0.G05 

0.212 

0.7G2 

1.0G5 

However,  more  importance  than  they 
really  possess  should  not  be  given  to  these 
observations  concerning  the  relations  which 
exist  between  the  liver  and  the  fat  of  a  goose, 
since  they  are  based  on  only  a  small  number 
of  examples. 

By  comparing  the  numbers  of  column  e', 
which  represent  the  absolute  quantity  of  fat 
found  in  the  fattened  geese,  with  the  numbers 
given  in  column  g,  which  expresses  their 
increase  of  weight,  it  is  perceived  that  then 
latter,  for  the  Nos.  1,  2,  5,  6,  7,  8,  and  9,  are 
inferior  to  the  quantity  of  fat  found.  In  the 
geese  Nos.  1  and  G,  not  only  is  the  cypher 
expressing  their  absolute  increase  of  weight 
inferior  to  that  which  represents  the  whole  of 
the  fat,  but  it  is  also  in  this  same  number 
diminished  from  the  weight  of  the  fat  which 
should  be  found  in  the  lean  goose.  I  esti¬ 
mate  that,  if  I  had  been  able  to  establish  the 
real  cypher  of  augmentation  of  the  weight  of 
the  fattened  geese,  the  exception  which  I 
have  just  noticed  would  not  have  existed, 
and  that  in  all  there  would  have  been  a 
portion  of  the  animal  itself  which  wotdd 
have  participated  in  some  measure  in  the 
formation  of  fat.  But  this  strict  estimation 
was  impossible,  since,  as  we  have  said,  there 
was  in  many  geese  undigested  food,  from 
which  could  not  be  deducted  the  unknown 
and  undeterminable  weight  of  foecal  matters 


which  they  contained  when  weighed  at  the 
commencement  of  the  experiment. 

In  support  of  this  proposition,  that  fat¬ 
tened  geese  are  less  fleshy  than  those  which 
have  not  been  fattened,  I  may  state  that  in 
estimating  the  muscular  fibre  of  a  lean  goose, 
I  found  0‘881  kil.  ;  whilst,  in  estimating 
that  of  a  fattened  goose,  I  found  only  O' 798 
kil.  Now,  if  this  proposition  appears  to 
contradict  the  observations  of  Professor 
Liebig,  it  must,  doubtless,  be  attributed  only 
to  the  operation  mentioned  by  that  cele¬ 
brated  chemist  having  been  performed  in 
quite  different  conditions  from  those  on 
which  we  have  formed  our  own  opinion.  In 
the  first  place,  the  goose  fattened  at  Giessen 
weighed  only  2  kilogrammes  before  the  ex¬ 
periment,  whilst  the  goose  which  we  fattened 
weighed  at  least  more  than  3  kilogrammes  : 
then  it  must  be  considered  that  the  animal 
had  not  arrived  at  the  period  of  increase,  and 
that  the  maize  which  it  consumed  at  first 
served  for  its  development.  In  the  second 
place,  the  goose  in  question,  if  it  had  been 
gavee,  as  is  the  custom  in  Alsatia,  certainly 
would  not  have  been  able  to  support  this 
regimen  for  thirty-six  days.  Now,  the  reason 
of  its  living  so  long  was  that  it  consumed 
daily  less  maize  than  ours.  We  see,  indeed, 
that  whilst  ours  consumed  on  the  average 
494  grammes  j  er  day,  Liebig’s  goose  con- 


AGRICULTURAL  CHEMISTRY. 


sumed  on  the  average  only  0*333  kil.  We 
should  remark,  moreover,  that  thislatter  num¬ 
ber  would  express  the  exact  proportion  of  maize 
daily  consumed  by  the  goose  of  Giessen,  only 
inasmuch  as  old  maize  was  used,  as  we  did  at 
Strasburg,  the  nutritive  value  of  which  is 
much  superior  to  that  of  maize  collected 
within  the  year.  This  fact  is  so  well  known 
in  this  country,  that  old  maize  sells  at  from 
15  to  16  francs  the  hectolitre,  whilst  the  hec¬ 
tolitre  of  new  maize  sells  for  only  10  francs 
50  centes. 

Wre  thought  that  this  well-recognised  su¬ 
periority  of  old  maize  over  the  new,  might  be 
explained  by  the  desiccation  which  maize 
undergoes  during  its  exposure  to  the  air, 
which  desiccation,  having  the  result  of  ope¬ 
rating  the  reduction  of  maize,  must  increase 
its  nutritive  power.  But,  in  order  that  this 
explanation  may  be  fully  satisfactory,  it  is 
necessary  that,  in  adding  the  numbers  ex¬ 
pressing,  first,  the  amount  of  this  reduction  ; 
second,  the  interest  of  capital ;  and  third, 
the  dechet,  a  total  be  obtained  whose  cypher, 
added  to  that  of  new  maize,  would  represent 
nearly  the  average  price  of  old  maize ;  now, 
this  is  not  the  case,  as  we  shall  show. 

In  order  to  ascertain  the  reduction  which 
maize  undergoes  by  exposure  to  the  air,  we 
compared  together  equal  volumes  of  maize, 
old  and  new. 

From  weighings  made  in  the 
market  of  our  town,  it  results 
that  the  weight  of  a  hectolitre 
of  old  maize  varies  from. ...  72  to  78  kil. 
And  that  that  of  a  hectolitre  of 

new  maize  varies  from . 65  to  73  ,, 


Difference .  7+5 

—  =  6 


2 


Again,  by  weighing  on  a  smaller  scale,  I 
obtained  the  following  results. 

Old  maize ,  of  the  same  quality  as  that 
employed  for  fattening  the  geese  on  which 
we  experimented : — 
kil. 

Mean,  kil.  7673 
the  hectolitre. 

New  maize,  which  had  just  been  egren£  .* — 


Weight  ot  1  litre. .  0*/u7 
0765 
0770 


77 

77 


77 

77 


kil. 

Weight  of  1  litre. .  0*669 


77 


0-664  V 
0-675 


Mean,  kil.  66*93 
the  hectolitre. 


According  to  these  data,  we  may,  without 
fear  of  deviating  much  from  truth,  estimate 
at  1G  per  cent,  the  loss  by  desiccation.  If, 
now,  the  interest  of  capital  be  rated  at  5  per 
cent.,  and  the  dechet  at  3  per  cent.,  the 
total  will  be  18  per  cent,  to  be  added  to  the 
price  of  new  maize, 

N.  S.,  Vql.  II. 
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The  latter  being  about  . .  francs  10 -50 

The  interest  and  loss  ....  ,,  1'89 

The  price  of  old  maize 

should,  therefore,  be  only  ,,  12*49 

Instead  of  .  ,,  15*50 

This  comparison  between  the  adulterated 
price  of  old  maize  and  its  real  price,  demon¬ 
strates  that  the  preference  which  is  given  to 
it  must  be  due,  in  great  measure,  to  an 
unknown  cause,  or  rather  quality,  inherent 
in  this  seed  when  it  arrives  at  a  certain  de¬ 
gree  of  age.  Can  this  quality  be  connected 
with  the  fact  which  we  have  noticed,  and 
from  which  old  maize  would  contain  more 
oil  than  new  maize  ?  It  would  be  temerity 
on  our  part  to  decide  this  at  present.  From 
100  parts  of  maize  collected  in  1842,  we 
extracted  7*850  of  oil,  and  from  ]  00  parts 
of  maize  collected  in  1843,  and  egrenti  on 
the  20th  of  January  1844,  we  obtained 
3*400. 

If  our  attention  had  been  sooner  turned 
to  this  important  point,  we  should  have 
been  able  to  make  experiments  on  maize 
from  the  time  of  reaping,  and  to  repeat  our 
experiments  from  time  to  time,  in  order  to 
ascertain  whether,  by  becoming  old,  it 
really  does  or  does  not  undergo,  as  well  as 
many  fruits  and  seeds,  a  kind  of  maturation 
having  the  effect  of  developing  in  maize 
a  greater  quantity  of  fatty  matters. 

If  new  experiments  on  this  subject  justify 
the  isolated  fact  which  we  have  just  related, 
we  should  find  the  explanation  of  the  dis¬ 
agreement  which  exists  between  the  results 
obtained  at  Paris  and  Giessen,  by  equally 
skilful  chemists,  with  respect  to  the  quan¬ 
tity  of  oil  which  maize  contains. 

According  to  some,  maize  contains  from 
7  to  9  per  cent,  of  fat. 

According  to  others,  it  contains  from  1  to 
4  per  cent. 

And  some  say  that  it  contains  none  at  all. 

The  numbers  inscribed  in  column  h  show 
the  difference  which  exists  between  the 
weight  of  fat  formed  in  the  goose,  and  that 
of  the  fat  contained  in  the  maize  consumed, 
and  we  prove  imperatively  that  a  large  quan¬ 
tity  of  fat  should  be  formed  at  the  expense 
of  the  sugar  and  fecula  of  maize.  But  as 
when  a  goose  which  is  being  fattened  digests 
well,  its  excrements*  contain  only  bran, 
properly  so  called,  with  a  certain  quantity  of 
fat,  it  must  also  be  admitted  that  the  fat  of 
maize  should,  in  all  probability,  contribute 


*  The  weight  of  dried  excrements,  in  our 
experiments,  was  from  12  to  15  per  cent,  of 
that  of  maize  consumed.  100  parts  of 
dried  and  finely  powdered  excrements  having 
been  treated  by  ether,  we  extracted  from 
them  from  9  to  10*8  per  cent,  of  oil. 

Q 
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to  a  certain  extent,  to  the  fat  foimd  in  the 
goose. 

On  the  other  hand,  if  the  fatty  bodies 
which  are  found  in  the  aliments,  exert  on 
those  which  are  nourished  by  it  a.  well 
recognised  influence,  is  this  any  reason  why 
aliments  in  which  there  is  no  fat  should  be 
improper  for  fattening  animals  ?  Experi¬ 
ment  has  not  yet  proved  this ;  for  it  is 
no  answer  to  the  question  to  say  that  pig's 
are  fattened  with  potatoes.  Are  not  either 
fatty  waters  or  substances  containing  fat 
always  added  to  this  aliment  ?  If  so,  nothing 
is  determined  in  this  respect. 

The  well-established  fact  of  the  diminution 
of  albumen  in  the  blood  of  fat  geese,  that  of 
the  participation  which  the  very  matter  of 
the  goose  seems  to  have  in  the  formation  of 
fat,  makes  us  think  that  we  may  perhaps 
arrive,  by  means  of  pure  fecula,  mixed  with 
a  nitrogenous  matter  (albumen),  at  com¬ 
pounding  for  geese  an  aliment  free  from  fat. 
If  by  these  means,  which  we  are  going  to  try, 
we  arrive  at  nourishing  them  and  fattening 
them,  the  question  would  be  definitively  set¬ 
tled,  and  this  fact,  joined  to  that  of  the 
diminution  of  albumen  in  the  blood  of  the 
fattened  geese,  would  then  explain  why 
those  who  experiment  on  fattening  begin 
by  increasing  the  flesh  before  increasing 
the  fat.  If,  on  the  contrary,  the  result  were 
negative,  and  if  it  were  proved  that  a  certain 
quantity  of  fat  were  indispensable  to  the 
fattening,  our  observations  relative  to  the 
greater  or  smaller  quantity  of  the  fatty  body 
which  maize  contains,  according  to  whether 
it  is  old  or  new,  would  acquire  much  interest ; 


for  they  would  explain  why  old  provender  is 
preferable  to  knew,  for  feeding  cattle  ;  why, 
generally,  in  our  country,  more  quality  is 
recognised  in  corn  threshed  in  January  and 
February  ;  and,  finally,  why  those  who  culti¬ 
vate  maize  leave  it  in  grappe ?,  and  expose  it  to 
the  air  for  a  whole  year  under  hangars  or  toils. 

From  what  we  have  said,  the  goose  being 
regarded  as  a  laboratory  in  which  f  it  is 
formed,  it  will  he  sufficient  to  estimate  accu- 
rately,  by  means  of  appropriate  apparatus, 
the  gaseous  liquid  or  solid  materials,  and 
those  which  are  expelled  or  extracted,  in  or¬ 
der  to  establish  a  rational  theory  concerning 
the  formation  of  fat,  and  to  decide  whether 
the  oxygen  acts  directly  or  indirectly  on 
fecula  or  on  the  sugar,  in  order  to  convert 
into  fat  these  proximate  principles. 

We  may  sum  up  as  follows  : — 

1 .  That,  according  to  our  experiments, 
the  goose,  in  being  fattened,  assimilates  not 
only  the  fat  contained  in  maize,  but  that 
it  forms  a  certain  quantity  at  the  expense  of 
the  starch  and  sugar  of  maize  ;  and  perhaps, 
also,  by  aid  of  its  own  matter,  since  the 
quantity  of  fat  formed  in  it  is  ordinarily  more 
than  double  that  which  is  found  in  maize. 

2.  That,  after  being  fattened,  a  goose  con¬ 
tains  a  quantity  of  fat  superior  to  the  in¬ 
crease  of  weight  which  it  has  undergone. 

.3.  That,  during  the  fattening,  the  blood 
of  geese  changes  in  composition  ;  that  it  be¬ 
comes  richer  in  fat,  and  that  the  albumen 
disappears  or  is  modified. 

4.  That,  finally,  there  seems  to  exist  a 
certain  relation  between  the  development  of 
the  liver  and  the  quantity  of  fat  produced. 
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THE  PHARMACEUTICAL  EXAMINA¬ 
TIONS  AND  EXAMINERS. 

Never,  in  the  course  of  our  experience, 
have  we  heard  of  a  more  puerile  and  culpa¬ 
ble  farce  than  that  acted  by  those  learned 
mountebanks  of  the  Pharmaceutical  Society, 
who  have  taken  upon  themselves  the  re¬ 
sponsibility  of  examining  those  chemists  and 
druggists  who  may  apply  for  admission  as 
members  and  associates  of  the  society. 

Every  third  Tuesday  in  the  month  there 
is  to  be  seen,  seated  on  one  side  of  a  long 
table,  this  self-elected  clique ,  endeavoring  to 
assume  the  physiognomy  depicted  in  the 
common  plaster  busts  of  Plato,  Aristotle, 
and  Socrates.  There  they  sit,  big  with  their 


own  importance,  looking  unutterable  things, 
each  with  a  piece  of  p  iper  before  him,  on 
which  is  inscribed  the  questions  (and  also 
what  is  believed  by  him  to  be  the  answers  to 
them)  with  which  he  intends  to  badger  the 
solitary  Victim  who  sits  on  the  other  side  of 
the  table  for  examination. 

To  convey  anything  like  an  idea  of  the 
scientific  ignorance  and  want  of  common 
sense  which  is  exhibited  by  these  questions 
and  questioners,  would  be  utterly  impossible ; 
however,  we  will  give  two  or  three  specimens. 
“  How  many  tinctures  are  there  in  the 
Pharmacopoeia?’’  asks  one  of  the  examiners. 
The  candidate,  in  reply,  of  course  pleads 
ignorance,  and  looks  as  though  he  were 
afraid  he  would  next  be  asked  how  many 
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letters  are  there — or  how  often  the  word 
“it”  occurs — in  the  Pharmacopoeia.  A 
second  will  demand  him.  “  to  state  the 
proximate  principles  of  opium,  and  their 
atomic  constitution  as  though  it  were  any 
proof  of  the  possession  of  pharmaceutical 
knowledge  to  be  able  to  give  the  parrot-like 
answers  such  questions  require.  As  well 
might  an  examiner  of  Oxford  desire  a  theo¬ 
logical  student  to  repeat  from  memory  the 
Book  of  Genesis,  as  an  evidence  of  his  ac¬ 
quaintance  with  Divinity.  A  third  examiner, 
looking  more  profound  than  the  rest,  will 
give  him  the  following  problem  to  solve  : — 
“  If  a  bottle  holds,  when  filled  with  distilled 
water,  976  grains,  and,  when  filled  with 
another  liquid,  1,133  grains,  what  is  the 
specific  gravity  of  the  liquid  regarding  water 
as  unity,  and  name  the  liquid,  judging  from 
its  specific  gravity  ?”  The  candidate  of  course 
answered  the  first  part  of  the  question  cor¬ 
rectly,  and  acknowledged  his  ignorance  of  the 
name  of  the  liquid;  when  the  learned  examiner 
expressed  his  surprise  with  becoming  gravity, 
and  told  him  “that  he  ought  to  have  known 
the  liquid  was  muriatic  acid,  as  the  specific 
gravity  of  which  in  the  Pharmacopoeia  was 
1,16.”  Gracious  Heaven  !  these  worthies 
have  discovered  a  substitute  for  chemical 
analysis  to  rival  the  universal  solvent,  and 
the  days  of  alchemy.  Let  their  “great  fact’’ 
be  recorded  in  the  page  of  history :  we  will 
repeat  it,  that  no  man  may  forget  it,  “  that 
the  specific  gravity  of  a  substance  is  a  means 
of  detecting  its  chemical  composition.”  They 
have  completely  demolished  the  law  hereto¬ 
fore  acknowledged  by  philosophers,  that  a 
body  has  different  specific  weights  depending 
on  its  physical  aggregation,  and  that  different 
bodies  have  the  same  specific  weight.  Now, 
to  speak  in  plain  language,  we  implore  these 
modem  Bacons,  if  they  have  any  regard  for 
the  welfare  of  their  society,  or  respect  for 
their  own  characters,  to  resign  this  self-im¬ 
posed  duty  to  some  of  those  members  of  the 
Society  (entirely  excluding  the  Council  as 
incapables)  who,  to  our  knowledge,  are 
eminently  qualified,  by  their  scientific  attain¬ 
ments,  to  perform  the  duties  of  examiners, 
and  let  them  be  paid  a  proper  remuneration 
for  their  labor.  We  pledge  ourselves,  should 
these  ninnyhammers  not  speedily  effect  the 
necessary  reformation,  to  drag  them  forward 
by  name  (and  we  have  ample  opportunities 
of  learning  their  proceedings,  as  they  will 
perceive  to  their  horror  by  the  specimens 
above  given),  and  to  hold  each  individually 
responsible  to  public  opinion  for  the  un¬ 
meaning  and  disgusting  balderdash  to  which 
he  has  given  utterance. 
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'‘LECTURES  ON  THE  TESTS  FOR 
ARSENIC.. 

EY  DR.  M.  ROSENTHAL. 

Two  lectures  were  delivered  by  Dr.  M. 
Rosenthal  on  the  tests  for  arsenic,  in 
the  London  Mechanics’  Institution,  on  the 
12th  and  19th  of  April. 

The  lecturer  commenced  by  pointing  out 
the  necessity  for  the  toxicologist  to  be  quite 
conversant  with  the  symptoms  and  morbid 
appearances  in  cases  of  poisoning. 

He  next  stated,  that  the  report  which 
prevailed  a  few  years  ago,  that  arsenic  had 
been  extracted  from  human  bodies,  particu¬ 
larly  from  the  bones,  though  poisoning 
was  out  of  the  question,  is  without  the  least 
foundation  ;  he  had  heard  it  stated  by  Pro¬ 
fessor  Orfila  himself,  who,  in  1839,  pro™ 
mulgated  this  report,  that  he  never  after 
that  time  succeeded  in  obtaining  traces  of 
arsenic  from  a  human  body,  unless  arsenic 
had  been  purposely  introduced. 

He  then  regretted  that,  for  want  of  time, 
only  two  lectures  being  allotted  to  him,  he 
was  compelled  to  confine  himself  to  arse- 
nious  acid,  which,  of  all  the  arsenical  pre¬ 
parations,  is  most  usually  resorted  to  by 
offenders  ;  and  that,  even  of  that  particular 
substance,  he  could  only  mention  the  princi¬ 
pal  heads.  He  observed,  that  metallic  arsenic 
is  hardly  endowed  with  any  poisonous  pro¬ 
perties,  but  that  its  oxides  and  sulphurefs 
are  deleterious  substances.  He  then  enume¬ 
rated  and  exhibited  specimens  of  the  dif¬ 
ferent  poisonous  arsenical  compounds,  viz, : 

The  suboxide,  or  fly-powder. 

The  white  oxide,  or  arsenious  acid. 

Arsenic  acid. 

Realgar,  or  bisulphuret  of  arsenic. 

Orpiment,  or  sulpharsenious  acid. 

King’s  yellow. 

Arsenic  of  copper,  mineral  green,  or 
Scheele’s  green. 

Fowler’s  solution,  containing  arseniate  of 
potassa. 

He  next  entered  into  details  concerning 
the  physical  and  chemical  properties  of 
metallic  arsenic  and  arsenious  acid,  directing 
attention  to  the  garlic  odor  which  is  exhaled 
at  the  moment  when  metallic  arsenic  is  con¬ 
verted  into  arsenious  acid.  He  observed, 
that  too  much  stress  ought  not  to  be  laid  on 
that  phenomenon,  because  it  is  produced  by 
other  substances  (phosphorus,  zinc,  organic 
matter  containing  garlic),  even  when  there 
is  no  arsenic  present. 

The  number  of  tests  for  arsenic  contrived, 
up  to  the  present  day,  is  very  considerable, 
yet  all  are  not  valuable  alike. 

He  divided  the  tests  worthy  to  be  noticed 

into— 

Q  2 
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1.  Liquid  tests. 

2.  The  reduction  test. 

3.  The  oxidation  test. 

4.  Marsh’s  test. 

5.  Reinsch’s  test. 

Diagrams  of  the  different  apparatus  re¬ 


After  the  precipitates  had  been  thrown 
down  by  the  liquid  tests,  and  exhibited,  the 
lecturer  showed  that  a  grass-green  precipitate 
may  likewise  be  obtained  from  a  decoction 
of  onions  or  raw  coffee,  by  ammonio-sulphate 
of  copper ;  but  that  the  precipitate  thrown 
down  from  the  decoction  of  onions  by  the 
ammonio-nitrate  of  silver,  though  yellow  at 
first,  soon  takes  a  dark  shade,  and  the  pre¬ 
cipitate  obtained  by  the  nitrate  from  a  de¬ 
coction  of  coffee,  is  instantly  black. 

There  is  no  substance  in  existence  which, 
with  all  the  three  reagents,  would  strike  the 
respective  colors. 

II.  REDUCTION  TEST. 

Three  tubes  were  then  shown  in  the  dia¬ 
grams  ;  the  one  destined  to  contain  a  splinter 
of  charcoal ;  the  second,  charcoal  in  the  state 
of  powder  ;  the  third,  tartrate  of  lime  :  they 
were  intended  to  serve  for  the  reduction  test. 

By  reduction  test ,  is  meant  the  process 
tending  to  separate  the  metal  from  such  sub¬ 
stances  as  it  may  be  combined  writh  :  charcoal 
and  lime  not  being  volatile,  will  stand  a  high 
degree  of  heat ;  whereas  the  arsenic  will  fly 
off  and  adhere  to  the  distant  and  colder  por¬ 
tions  of  the  sides  of  the  glass  tube. 

III.  OXIDATION  TEST. 

The  oxidation  test  consists  in  converting  the 
metallic  arsenic  into  arsenious  acid.:  this  test 
chiefly  is  employed  when  there  is  a  doubt  left 
whether  the  black  or  steel  crust  produced  by 
the  reduction  test  in  the  glass  tube  be  really 


quired  for  testing,  were  then  exhibited  and 
explained. 

I.  LIQUID  TESTS. 

The  liquid  tests  were  arranged  in  a  Table 
as  follows: — 


1  arsenic  or  organic  matter,  or  some  other  sub¬ 
stance  :  the  tube  roust  then  be  open  on  both 
ends  in  such  a  manner  that  a  continued  cure 
rent  of  air  may  have  free  access  ;  the  spot  of 
the  tube  which  contains  the  crust  is  to  be  heated 
to  redness,  w'hen  the  white  oxide  will  be  pro¬ 
duced,  exhaling  the  garlic  odor  :  the  white 
oxide  or  arsenious  acid  obtained  in  this  way, 
on  being  dissolved  in  distilled  w'ater,  may  be 
tested  by  the  three  liquid  tests  by  the  means 
of  a  lump  of  chalk,  as  is  advised  by  Mr. 
Herapath,  of  Bristol.  [See  his  Letter,  at  the 
end  of  this  article.] 

IV.  MARSH’S  TEST. 

-  The  apparatus  consists  of  a  glass  tube  J  of 
an  inch  in  diameter,  bent  in  the  form  of  the 
letter  U,  presenting  two  perpendicular  legs, 
the  one  measuring  eight  inches,  left  open  at 
the  end,  the  other  measuring  five  inches, 
provided  with  a  stopcock,  a  jet  of  a  fine  bore 
being  attached  to  it. 

The  apparatus  modified  and  used  by  Pro¬ 
fessor  Orfila,  is  constructed  on  the  same 
principle,  though  the  apparatus  is  differently 
shaped  ;  it  consists  of  a  wide-mouthed  bottle, 
provided  with  a  cork,  in  which  two  holes  are 
made,  the  one  receiving  a  funnel,  which 
reaches  nearly  to  the  bottom  of  the  vessel, 
the  other  a  tube  bent  in  a  right  angle,  the 
latter  containing  in  its  horizontal  branch 
some  asbestos,  having  no  stopcock  attached 
to  it,  but  being  drawn  out  at  one  end  in  a 
jet  of  a  fine  bore. 


LIQUID  TESTS. 

Re-agents. 

Arsenious  Acid. 

Arsenic  Acid. 

Ammonio-sulphate  ] 
of  Copper . j 

Ammonio-nitrate  ofl 
Silver . J 

Sulphuretted  Hy-  1 
drogen. . j 

Color  of  Precipitate. 

The  Precipitate  is 
soluble. 

Color  of  Precipitate. 

Grass  or  apple  green. 

Lemon  yellow'. 

Canary  yellow. 

In  potassa  or  am-] 
monia,  with  a  V 
blueish  color. . . 

•J 

In  ammonia  and"] 
nitric  acid,  and  1 
in  nitrate  of  [ 

ammonia . J 

In  ammonia . 

Pale  blueish  green. 

Brick  red. 

Light  yellow. 
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The  materials  to  be  employed  are  those  re¬ 
quired  for  disengaging  hydrogen,  viz.,  water, 
sulphuric  acid,  and  zinc.  These  having 
been  placed  in  the  apparatus,  the  -issuing 
hydrogen  gas  is  inflamed ;  but,  in  order  to 
prevent  explosion,  this  must  not  be  done 
until  all  the  atmospheric  air  is  expelled, 
which  may  be  ascertained  by  approaching 
the  opening  of  the  jet  to  the  under  lip,  when 
a  current  of  air  will  be  felt  as  soon  as  all 
atmospheric  air  is  driven  off.  The  hydrogen 
so  inflamed  will  combine  with  the  oxygen  of 
the  air,  and  form  watery  vapor,  and  if  a  cold 
body,  a  china  saucer  for  instance,  (to  pre¬ 
vent  mistakes  it  ought  to  be  real  china, 
there  being  lead  in  the  glazing  of  ordinary 
ware,  and  stains  of  lead  might  be  extracted 
from  the  saucer,)  be  held  against  it,  no 
change  will  be  produced  on  its  surface  ;  but 
if  a  substance  containing  metallic  arsenic  or 
its  acids  be  placed  in  the  Marsh’s  apparatus, 
then  the  arsenic  rises  with  the  hydrogen 
constituting  arseniuretted  hydrogen ;  and, 
issuing  through  the  jet,  on  being  inflamed, 
the  hydrogen  will  combine  with  the  oxygen 
of  the  air,  forming  water,  and  the  metal  will 
be  deposited  on  any  cold  body  ( a  china 
saucer)  held  against  it,  under  the  form  of 
fallow-brown  bright  metallic  stains,  and  if 
in  the  case  of  Marsh’s  apparatus,  as  made 
use  of  by  Professor  Orfila,  a  spirit  lamp  be 
held  under  that  portion  of  the  bent  tube 
which  contains  the  asbestos,  the  arseniu¬ 
retted  hydrogen  will  be  decomposed  already 
in  the  tube,  and,  at  some  distance  from  the 
heated  spot,  the  glass  tube  will  be  lined  on 
its  interior  sides  with  a  black  steel-greyish 
coating,  which  is  metallic  arsenic,  and  is 
called  the  arsenical  ring  ( Vanneau  d’ arsenic 
metalliqne,  Orfiia). 

Before,  however,  we  begin  to  operate,  we 
must  be  assured  that  the  sulphuric  acid  and 
zinc  are  of  themselves  not  contaminated 
with  by  arsenic,  which  is  to  be  ascertained 
by  introducing  them  into  the  Marsh’s  appa¬ 
ratus  without  an  admixture  of  any  suspected 
substance. 

An  apparatus  was  exhibited,  which  was 
contrived  by  Mr.  Morton,  of  the  Royal 
Veterinary  College,  which  is  calculated  to 
disengage  the  hydrogen  gas  by  decomposing 
the  water  merely  by  the  influence  of  an 
electrical  battery,  thus  doing  away  with  the 
necessity  for  zinc  and  sulphuric  acid  ;  an 
ingenious  contrivance,  for  which  the  thanks 
of  the  Society  of  Arts  have  been  awarded  to 
him.  To  use  hydrochloric  acid  instead  of 
sulphuric  acid,  is  by  no  means  advisable, 
for  it  furnishes  chloride  of  zinc,  which,  being 
volatile,  forms  stains  much  similar  to  the 
arsenical  ones.  Besides,  the  hydrochloric 
acid  is  frequently  arsenical,  and  is  then  most 
difficult  to  be  freed  from  that  impurity  ;  and, 


finally,  it  sometimes  contains  sulphurous 
acid,  which,  on  being  transformed  in  the 
Marsh’s  apparatus  into  sulphuretted  hydro¬ 
gen,  will  throw  down  the  sulphuret  of 
arsenic,  and  that,  not  being  acted  upon  by 
the  Marsh’s  apparatus,  we  should  altogether 
fail  in  detecting  the  arsenic.  If,  instead  of 
arsenic,  antimony  be  contained  in  the 
Marsh's  apparatus,  stains  will  be  collected 
greatly  resembling  those  of  arsenic  ;  yet 
the  following  will  guide  us  in  distinguishing’ 
the  one  from  the  other  with  the  utmost  cer¬ 
tainty  : — 

1.  The  arsenious  stains  are  of  a  fallow- 
brown,  and  bright  metallic  lustre  ;  those  of 
antimony  are  blueish,  and,  if  thick,  of  a  dark 
color. 

2.  The  stains  of  arsenic  will  instantly  dis¬ 
appear  if  exposed  to  the  flame  of  a  hydrogen 
lamp  ;  those  of  antimony  will  resist  six  or 
seven  minutes,  and  will  always  leave  a  grey¬ 
ish  spot  behind. 

3.  The  arsenical  stains  are  immediately 
detached  from  the  saucer  on  being  treated 
by  a  few  drops  of  nitric  acid,  though  not 
dissolved  in  it. 

4.  If  the  nitric  acid  containing  the  arsenical 
stains  be  evaporated,  the  residue  will  be  a 
mixture  consisting,  for  the  most  part,  of 
arsenic  acid,  and,  to  a  small  extent,  of  arse¬ 
nious  acid ;  this  residue,  on  being  dissolved 
in  distilled  water,  and  treated  with  nitrate  of 
silver,  will  throw  down  a  brick-red  precipi¬ 
tate. 

5.  This  same  residue,  treated  with  sul¬ 
phuretted  hydrogen,  will  throw  down  a 
canary-yellow  precipitate. 

6.  A  solution  of  chloride  of  sodium  will 
instantly  take  off  the  arsenious  stains,  but 
not  those  of  antimony. 

v.  reinsch’s  test. 

The  matter  to  be  examined  is  to  be  boiled 
with  hydrochloric  acid,  slips  of  bright  copper 
sheet  being  introduced  therein  ;  the  copper, 
in  the  presence  of  arsenic,  will  be  covered 
with  a  steel-grey  coating.  This  test  is  most 
delicate,  but  it  is  to  be  regretted  that  the 
hydrochloric  acid  is  generally  arsenious,  and 
even  the  copper  is  almost  always  contaminated 
with  the  very  poison  itself.  If  the  matter  to 
be  examined  is  a  watery  solution,  it  is  fit  for 
the  tests  ;  but  if  it  be  viscid  and  mixed  with 
some  organic  substances,  as  milk,  white  of 
an  egg,  it  requires  boiling  and  filtering  pre¬ 
vious  to  being  tested.  But  for  Reinsch’s 
test  no  preparation  is  requisite. 

If  no  arsenic  can  be  found,  neither  in  the 
contents  of  the  stomach  nor  in  the  vomited 
matters,  then  we  may  discover  it  in  different 
organs  of  the  body,  chiefly  in  the  liver  and 
spleen,  in  the  blood  and  urine.  The  process 
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consists  in  deflagrating  the  matter  by  nitre, 
in  the  state  of  fusion.  (Vide  Mr.  Herepath  s 
letter.) 

Tn  decide  upon  the  value  oi  a  test,  we 
consider— first,  its  delicacy  ;  next,  the  degree 
of  certainty  with  which  the  experimentalist 
may  rely  on  it ;  and  in  both  these  respects 
Marsh’s  test  takes  precedence,  and  is  most 
deservedly  allowed,  by  all  toxicologists  of  any 
standing  all  over  the  world,  to  be  the  best 
ever  proposed,  and  the  only  decisive  ol  itself. 

To  obtain  authentic  information  with  regard 
to  the  case  of  the  two  females  Sealey,  who 
very  lately  stood  indicted  for  parricide,  the 
lecturer  applied  to  the  medical  witness,  the 
celebrated  chemist  and  toxicologist,  Mr.  He¬ 
repath,  of  Bristol,  who  kindly  replied  iu  a 
highly  concise  and  instructive  letter,  which, 
having  been  publicly  read,  we  have  thought 
it  might  be  serviceable  to  our  readers  by 
giving  it  entire  : — 

In  conclusion,  the  lecturer  exhibited  a  spe¬ 
cimen  of  hydrated  peroxide  of  iron,  as  the 
best  antidote  against  arsenic,  and  wished  it  to 
be  known  that  it  is  erroneously  advised  to 
make  use  of  it  in  the  state  of  a  paste,  because 
in  that  case  400  grains  of  it  (nearly  one 
ounce)  can  neutralise  only  one  grain  of 
arsenious  acid  ;  whereas  this  substance,  when 
dried  at  about  100°  F.  in  a  water  bath,  will 
take  up  no  less  than  16  grains  of  the  same 
poison,  if  as  much  as  one  ounce  of  it  be  given. 

The  following  is  Mr.  Herepath’s  letter  : — 
“  To  Dr.  M.  Rosenthal. 

“  Sir — In  reply  to  yours  of  yesterday, 
allow  me  to  say  that  it  is  quite  true  that  I 
found  the  arsenic,  in  the  case  of  Sealey,  in 
the  state  of  orpiment,  and  I  must  add  that  it 
is  almost  always  found  in  that  state  when  a 
body  has  been  buried  for  any  considerable 
time,  or  rather,  when  sulphuretted  hydrogen 
gas  has  been  developed  by  putrefaction. 
Thus,  in  the  case  of  Mrs.  Smith  (for  whose 
death  Mrs.  Burdoch  was  executed),  who  had 
been  poisoned  by  red  arsenic  (realgar),  it 
was  wholly  converted  into  yellow.  This  ex¬ 
humation  occurred  after  fourteen  months  ; 
this  of  Sealey’s,  with  arsenious  acid  wholly 
converted,  after  nine  months  ;  in  the  case  of 
Mary  Hounsel,  near  Dorchester,  principally 
converted,  in  eleven  weeks.  I  have  found 
the  same  effect  produced  on  animals  in  two 
mouths,  and  it  is  not  simply  a  conversion  of 
red  or  white  into  yellow — it  produces  a  com¬ 
bination  of  the  orpiment  with  animal  matter. 
The  poison  penetrates  into  and  even  through 
the  texture  of  the  stomach,  and  unites  with  it, 
so  that  the  infiltrated  spots  might  be  washed, 
scraped,  or  otherwise  roughly  treated,  with¬ 
out  the  stains  being  removed  from  either  the 
out  or  the  inside.  In  Sealey’s  case  the  pan¬ 
creas  presented  the  same  appearance ;  even 


the  yellow  paste  remaining  loose  on  the  inner 
surface  of  the  stomach  is  a  compound  of 
orpiment  and  animal  matter,  and  it  is  this 
which  renders  the  separation  or  isolation  free 
from  embarrassing  appearances  so  difficult. 
It  is  only  in  cases  where  a  considerable  quan¬ 
tity  of  arsenic  has  been  given,  that  the  orpi¬ 
ment  appears.  In  some  instances,  such  as 
that  of  William  Howell  and  his  nurse,  at 
Bridgend,  last  year — in  one  of  the  bodies  the 
whole  of  the  arsenic  had  passed  from  the 
stomach  and  upper  intestines,  and  was  only 
found  in  the  lower  one ;  and  in  the  other 
body  none  was  found  in  the  stomach  or 
intestinal  canal,  while  the  liver  furnished  me 
with  abundant  traces. 

“  The  process  which  I  generally  depend  upon 
when  large  quantities  of  animal  matter  are 
present,  is  this  :  I  add  a  solution  of  nitre  to 
the  matter,  and  evaporate  to  dryness  ;  this 
is  projected,  by  small  portions  at  a  time, 
into  nitre  kept  in  a  melted  state,  iu  a  pure 
silver  crucible ;  when  every  thing  is  burnt 
off  that  in  the  crucible  is  dissolved  in 
water  and  filtered  ;  it  is  now  supersaturated 
with  pure  acetic  acid,  and  a  stream  of  hydro- 
sulphuric  acid  has  passed  through  it,  and  the 
excess  of  the  latter  removed  by  boiling  ;  it  is 
now  allowed  to  subside  for  12  hours,  when 
the  supernatent  fluid  is  removed  by  a  pipette, 
and  the  yellow  precipitate  (for  sulphur  is 
always  there)  is  washed  and  dried  ;  it  is 
now  sublimed  with  the  usual  precautions  in 
the  reducing  tube,  and  having  produced 
the  metal,  the  ball  is  cut  off,  and  by 
heat  and  a  stream  of  air  it  is  sublimed 
as  arsenious  acid  ;  as  a  ^second  test, 
it  is  then  dissolved  by  two  or  three 
drops  of  boiling  water,  one  drop  being 
j  placed  on  a  white  porcelain  plate,  it  is 
'  tested  with  ammonia,  sulphate  of  cop¬ 
per  ;  another  with  ammonia,  nitrate  of 

O  silver  ;  and  a  third  has  a  stream  of  sul¬ 
phuretted  hydrogen  transmitted  through 


it ;  but  in  this  part  of  the  process  I  have 
introduced  a  great  improvement. 

“  I  have  before  me  a  lump  of  chalk  with  a 
clean  and  smooth  surface;  upon  this  I  put 
a  bit  of  white  blotting-paper,  the  drop 
tested  is  allowed  to  run  down  a  glass  rod 
and  fall  on  the  blotting-paper  ;  the  fluid 
parts  are  immediately  absorbed  by  the  chalk 
through  the  paper,  when  the  green  of  scheele 
and  the  yellow  of  the  other  two  tests  are  left 
on  the  paper,  and  are  very  much  more  evident 
than  by  the  old  way.  It  is  almost  inconceivable 
how  small  a  quantity  can  be  thus  made 
evident.  By  this  process  I  sacrifice  much  of 
the  arsenic  present  during  the  deflagration 
of  the  nitre,  but  the  remainder  is  infallibly 
detected,  and  I  prefer  it  to  that  which  de¬ 
stroys  the  animal  matter  by  nitric  acid,  as 
the  ordinary  nitric  acid  often  contains  arsenic, 
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having  been  made  from  sulphuric  acid  ob¬ 
tained  from  pyrites. 

1  ‘  T  he  present  case  is  the  only  one  I  know  of 
where  Reinsch’s  test  has  been  used  when  all 
the  arsenic  has  been  converted  into  orpiment. 
I  cut  out  a  small  portion  of  a  yellow  spot  in 
the  duodenum  and  boil  with  much  pure  hydro¬ 
chloric  acid  ;  while  still  boiling  I  introduced  a 
polished  copper  wire  ;  after  allowing  it  to  re¬ 
main  therefor  sometime,  I  removed  it,  washed 
the  stain  on  its  surface  with  a  stream  of  water, 
dried  it,  and  then  scraped  the  metal  and  put 
the  scrapings  into  a  very  small  tube  open  at 
both  ends,  held  inclined  outwards :  upon  heat¬ 
ing  thus  in  a  stream  of  air  arsenious  acid  sub¬ 
limed,  this  was  dissolved  and  treated  as  above, 
when  the  presence  of  arsenic  was  undoubted. 

I  think  it  a  prompt  and  most  useful  process 
where  the  metal  is  contained  in  something 
like  quantity,  but  totally  inapplicable  wdiere, 
as  in  the  case  of  How-ell,  there  might  be  per¬ 
haps  of  a  grain  in  a  pound  of  liver. 

“  I  am,  Sir,  yours  respectfully, 

“  William  Herepath. 

“  Bristol,  16th  April,  1844.” 

[We  understand  that  Dr.  Rosenthal  in¬ 
tends  shortly  to  give  a  course  of  six  lectures 
on  the  above  subject,  adapted  for  members 
of  the  legal  and  medical  professions.] 


ON  THE  SYRUP  OF  IODIDE  OF 
IRON. 

BY  WILLIAM  ONION. 

It  is  well  known  that  an  aqueous  solution  of 
iodide  of  iron  soon  undergoes  decomposition 
if  kept  by  exposure  to  the  air,  the  iron  ab¬ 
sorbing  oxygen  is  precipitated  as  a  peroxide 
in  conjunction  with  the  iodine.  It  is  also 
well  known  that  the  solution  of  the  same 
iodide  in  syrup  does  not  so  readily  change. 
From  whence  arises  this  difference  ?  In  part, 
it  may  be  attributed  to  the  viscidity  of  the 
solvent  preventing  in  some  degree  the  action 
of  the  air  ;  but  other  causes  are  in  operation : 
by  long  keeping,  decomposition  takes  place 
in  the  syrup,  but  not  with  like  results  as  the 
aqueous  solution.  Messrs.  E.  and  H.  Smith, 
in  the  Pharmaceutical  Journal  of  last 
month,  have  speculated  upon  these  points, 
but  they  do  not  appear  to  place  much  reli¬ 
ance  on  their  opinion,  as  they  recommend 
further  observation  and  experiment.  They 
consider  that  either  acetic,  formic,  or  oxalic 
acids  may  be  present  in  the  syrup  when  kept, 
but  the  change  does  take  place  in  a  bottle 
closely  stopped,  and  containing  only  a  small 
portion  of  air  ;  and  again,  pure  oxygen  gas 
will  not  in  a  degree  commensurate  with  their 
views,  nor  accelerate  the  process  ;  so  that, 
considering  the  immense  quantity  of  oxygen 
which  would  be  required  to  convert  the  sugar 
into  oxalic  or  formic  acids,  we  may  reject 


their  opinions  ;  moreover,  it  is  scarcely 
probable  that  acetic  acid  would  be  present 
unless  the  sugar  or  syrup  underwent  fermen¬ 
tation  ;  but,  furthermore,  I  have  not  been 
able  by  any  means  to  detect  the  least  trace 
.  of  any  of  these  acids  ;  the  only  acid  present 
in  the  syrup  was  a  small  portion  of  carbonic 
acid,  which  was  no  doubt  accidental.- 

The  syrup  which  was  the  subject  of  my 
examination,  the  details  of  which  are  here 
related,  was  prepared  by  the  process  recom¬ 
mended  by  Dr.  J.  Todd  (see  The  Chemist, 
No.  37),  and  contains  three  grains  of  the 
iodide  of  iron  in  the  fluid  dram.  It  had  been 
kept  partially  excluded  from  the  air  about 
four  months ;  was  slightly  acid  to  litmus 
paper,  owing,  no  doubt,  to  the  presence  of 
a  persalt  of  iron  ;  it  had  a  deep  reddish- 
brown  color,  and  contained  a  blaclc  deposit . 

My  opinion  is,  that  the  following  are  the 
changes  which  take  place  in  the  syrup  when 
long  kept  : — By  the  action  of  atmospheric 
oxygen,  a  portion  of  the  iron  is  peroxidised, 
combining  with  the  sugar,  forming  a  sac- 
charate  of  iron  ;  the  iodide  of  iron  is  thus 
converted  into  a  sesqui -iodide  ;  by  the  fur¬ 
ther  action  of  the  air,  another  portion  of 
iron  is  thus  altered,  and  so  on,  until  the 
whole  of  the  iron  is  peroxidised,  and  exists  in 
chemical  combination  with  the  sugar,  the 
iodine  being  precipitated.  This  opinion  is 
based  on  the  following  experiments  and 
reasoning. 

It  is  a  well  known  fact,  that  sugar  in  many 
instances  acts  the  part  of  a  weak  organic 
acid,  neutralizing  bases,  and  acquiring  sta¬ 
bility  by  its  union,  as  in  the  saccharate  of 
lead,  &c.  ;  some  sugars  are  of  themselves 
ascescent,  and  others  acquire  it  from  the 
presence  of  animal  matter  introduced  in  their 
clarification,  but  I  here  allude  to  perfectly 
pure  sugar.  Sugar  possesses  the  property 
of  combining  with  peroxide  of  iron,  and  so 
strong  is  their  affinity,  that  when  in  solution 
we  cannot  separate  the  whole  of  the  peroxide 
by  ammonia.  We  will  now  see  how  far  the 
syrup  under  consideration  tallies  with  the 
above  ;  the  black  precipitate  by  an  accident 
was  lost,  but  I  have  not  the  least  doubt  in 
my  own  mind  but  that  it  was  iodine.  A 
solution  of  starch  was  added  to  the  syrup  ; 
there  was  an  .immediate  blue  discoloration. 

A  current  of  hydrosulphuric  was  passed 
through  another  portion,  sulphur  was  de¬ 
posited  and  hydriodic  acid  formed,  the  solu¬ 
tion  became  nearly  colorless.  Another  portion 
of  syrup  evaporated  did  but  crystallize,  and 
the  filters  were  colored  when  the  syrup  was 
passed  through  them.  These  experiments 
evidently  establish  the  presence  of  free  iodine ; 
they  were  varied,  viz.,  by  first  precipitating 
the  peroxide  of  iron,  but  the  above  results 
were  always  obtained. 
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Now,  as  to  the  state  and  presence  of  the 
iron  : — A  solution  of  ammonia  was  added  in 
excess,  it  was  then  heated  to  expel  free  am¬ 
monia,  filtered  ;  to  the  filtered  liquid  a  drop 
of  nitric  acid  was  added,  and  then  solution 
of  ferro-cyanuret  of  ammonia  gave  a  distinct 
blue  precipitate.  A  recently  prepared  syrup 
gave  with  the  prussiated  alkali  a  very  light 
blueish  white  precipitate,  wdiilst  the  other 
syrup  gave  a  deep  blue  precipitate  ;  these 
experiments  were  likewise  varied,  and  many 
others  besides  were  executed,  which  I  need 
not  fill  space  by  enumerating  ;  they  all  tend 
to  support  the  opinion  given  above — that  the 
iron  exists  in  the  syrup  when  long  prepared 
as  a  saccharate  of  peroxide  of  iron,  and  that, 
with  the  exception  above-mentioned,  no 
other  acid  could  be  detected  in  it.  I  regret 
being  unable  to  examine  the  black  deposit, 
but  I  hope  to  do  so  at  some  future  period. 
As  a  concluding  observation,  may  I  hazard 
the  opinion,  that  the  reason  why  the  syrup  of 
iodide  of  iron  remains  without  decomposi¬ 
tion  longer  than  the  aqueous  solution,  is 
owing  to  a  saccharate  of  protoxide  of  iron 
being  originally  formed,  which,  by  further 
absorption  of  oxygen,  becomes  a  saccharate 
of  peroxide  of  iron — the  protosalt  being  co¬ 
lorless,  while  the  persalt  is  of  a  reddish- 
brown  tint  ? 


A  PHARMACEUTICAL  DISCUSSION. 

The  following  is  a  Report  of  a  Discussion 
which  took  place  at  the  Pharmaceutical  So¬ 
ciety,  upon  Mr.  Bell's  paper  on  Copaiba 
Mixture,  and  not  before  published,  it  being 
the  opinion  of  the  Council  that  it  was  too 
scientific  for  the  readers  of  their  Journal. 

The  President  (Mr.  Payne)  was  sure  there 
were  many  members  present  who  could  offer 
some  valuable  remarks  upon  this  very  excel¬ 
lent  practical  paper,  which  showed  what 
difficulties  “  poor  PHI  Garlic”  had  to  en¬ 
counter  in  making  nice  Copaiba  Mixture. 

Mr.  Waugh  thought  Copaiba  Mixture  was 
never  nice  under  any  circumstances ;  he  had 
found  Copaiba  Pills  very  useful. 

Mr.  Ince  begged  to  ask  if  any  gentleman 
had  tried  Copaiba  in  powder. 

Mr.  Squire  saw  great  difficulty  in  pulver- 
sing  Copaiba ;  he  had  had  the  subject  for  a 
long  time  under  consideration. 

Mr.  Savory  was  sure  the  Copaiba  now  in 
the  market  was  not  generally  pure,  which 
be  believed  was  the  cause  of  the  difficulty  in 
powdering  it. 

(Here  several  members  rose,  and  declared 
that  the  lowness  of  price  produced  the  adul¬ 
teration  of  Copaiba.) 

Mr.  Herring  perfectly  agreed  with  the 
gentleman  who  had  last  spoken ;  he  had 


a  large  stock  of  pure  Copaiba,  which  he 
could  not  afford  to  sell  at  the  usual  market 
prices. 

Mr.  Redwood  exhibited  an  apparatus, 
which  he  believed  was  admirably  contrived 
for  powdering  Copaiba. 

The  President  begged  to  know  from  the 
medical  gentlemen  present,  what  would  be 
the  effect  of  powdered  Copaiba  on  the  con¬ 
stitution  ? 

No  answer  being  obtained  to  this  question, 
the  discussion  here  concluded  amidst  a  round 
of  applause  from  the  members  and  associates. 

[The  above  is  reported  by  a  benevolent  in¬ 
dividual,  who  subscribes  two  guineas  annu¬ 
ally  for  the  benefit  of  the  Council  of  the 
Pharmaceutical  Society,  or,  in  symbols  (not 
chemical)  is  a  M.P.S.G.B.] 


ADULTERATION  OF  TAMARINDS.* 

BY  GIOVANNI  RUSPINI. 

It  is  certainly  useful  that  this  medicine, 
now  so  generally  used,  should  be  analysed 
with  care,  for  only  very  defective  qualities 
of  this  fruit  are  now  to  be  found  in  com¬ 
merce,  either  because  it  is  not  gathered  at 
the  proper  time  and  with  proper  care,  or 
because  the  more  considerable  consumption 
has  induced  those  who  deal  in  it,  for  the 
sake  of  profit,  to  adulterate  it,  eithei  in  the 
sea-ports,  or  in  the  places  where  it  has  been 
gathered.  The  fact  is,  that  now  there  is 
imported  only  the  Tamarindus  indica,  in 
reddish  cakes  mixed  up  with  remains  of 
husks,  and,  more  frequently,  mixed  with 
ordinary  gums,  in  order  to  give  these  cakes 
a  flattened,  spherical  form,  without  which  they 
would  not  be  credited  in  commerce.  With¬ 
out  this  mixture  of  gum,  the  cakes  would 
not  retain  their  form,  deprived  as  they  are 
of  pulpy  substance. 

A  great  quantity  of  the  tamarinds,  now 
Sold,  do  not  give,  by  maceration,  the  black 
color,  nor  the  taste  resembling  wine,  as 
obtained  with  the  tamarinds  of  former  times  ; 
but  the  decoction  is  reddish,  turbid,  has  a 
disagreeable  acid  taste,  and,  when  scarcely 
cold,  allows  an  abundant  precipitate  to  ac¬ 
cumulate  at  the  bottom  of  the  vessel.  In 
the  following  instance  I  was  the  dupe  of  an 
adulteration  of  tamarinds  : — 

Having  bought  a  large  quantity  of  tama¬ 
rinds  in  paste,  I  was  astonished  at  its  bril¬ 
liant  black  color,  and,  on  rubbing  it  between 
the  fingers,  1  found  this  paste  very  unctuous. 
But  what  was  my  surprise  •when,  having 
taken  water  to  wash  my  hands,  I  perceived 
that  they  were  stained  black,  which  made 
me  suspect  some  alteration,  and  my  sus- 

*  Annuaire  des  Sciences  Chimique. 
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picions  were  but  too  well  confirmed.  In 
order  to  assure  myself  of  the  fact,  I  took 
two  pounds  of  tamarinds  ;  I  added  to  them 
about  twelve  times  their  bulk  of  water, 
taking  care  to  stir  constantly  with  a  wooden 
rod.  I  afterwards  decanted  the  liquid,  as 
well  as  the  supernatent  matter,  and  poured 
on  the  residue  a  new  quantity  of  water  ;  and, 
after  a  new  decantation,  I  collected  at  the 
bottom  of  the  vessel  a  black  powder  possess¬ 
ing  all  the  physical  characters  of  animal 
charcoal,  which  blackened  the  hands,  and 
which,  treated  by  diluted  nitric  acid,  par¬ 
tially  dissolved,  with  effervescence  :  this 
nitric  solution,  treated  by  oxalate  of  am¬ 
monia,  gave  a  white  precipitate. 

I  was  able  to  break  my  bargain,  and  to 
compel  the  vendor  to  take  back  his  mer¬ 
chandise  ;  but  it  often  happens  that  fraud, 
skilfully  disguised,  is  not  discovered.  The 
analyses  of  most  samples  of  tamarinds  would 
not  give  the  principles  recognised  by  Vauque- 
lin  in  the  analyses  which  he  made  of  this 
medicine. 

It  would  be  desirable  that,  in  order  to 
prevent  the  very  common  adulteration  of 
this  fruit,  and  of  many  other  medicinal  sub¬ 
stances,  that  the  drugs  be  inspected  at  the 
time  of  their  disembarkment,  or  in  bond. 


THE  EMBALMING  OF  THE  BODY 
OF  MARSHAL  D’ERLON  * 

The  following  is  the  method  by  means  of 
which  Dr.  Broc  proceeded  to  embalm  this 
body,  by  the  injection  of  the  carotid  artery : — 

500  grammes  of  corrosive  sublimate  were 
dissolved  in  2,000grammes  of  alcohol  (about 
two  quarts). 

25  grammes  of  arsenious  acid  were  dis¬ 
solved  in  half  a  pint  of  warm  water. 

4  grammes  of  essence  of  cloves,  15  grammes 
of  essence  of  lavender,  and  5  grammes  of 
orange,  were  dissolved  in  2  quarts  of  alcohol. 

At  the  moment  of  injection ,  the  three 
solutions  were  mixed. 

Three-fourths  of  the  mixture  were  injected 
into  the  inferior  end  of  the  left  carotid  artery  ; 
the  remaining  fourth  was  distributed,  after 
previous  punctures,  into  the  two  pleurae  and 
into  the  .peritoneum.  By  means  of  several 
punctures,  the  gases  of  the  intestines  were 
evacuated.  The  body  was  afterwards  wrapped 
in  linen  bands. 

It  is  essential  not  to  inject  into  the  vessels 
of  an  adult  more  than  three  quarts  of  a  li¬ 
quid,  otherwise  the  injection  passes  into  the 
bronchi,  and  flows  out  of  by  the  mouth  in 
great  abundance. 

*  Journal  de  Chimie  Medicate ,  March, 
1844. 


ON  THE  COLORATION  OF  DIFFER¬ 
ENT  KINDS  OF  FECULA  BY  THE 
VAPOR  OF  IODINE.* 

BY  M.  GOBLEY. 

When  we  put  in  contact  with  iodised  water 
or  tincture  of  iodine,  starch,  potato  fecula, 
or  arrow-root,  these  substances  immediately 
take  a  blueish  color,  whose  intensity  is  in¬ 
sensibly  the  same  in  all,  which  does  not 
enable  us  to  distinguish  by  this  means  one 
of  these  feculas  from  another  ;  but  if,  instead 
of  acting  thus,  these  bodies  be  exposed  to 
the  vapor  of  iodine-— if,  for  example,  a  cer¬ 
tain  quantity  of  these  feculas  be  put  into 
watch-glasses,  and  if  these  glasses  be  placed 
under  a  bell-receiver  containing  iodine — 
these  three  bodies  seem  to  acquire,  after  24 
hours,  a  color  sufficiently  different  to  admit 
of  their  being  distinguished  from  one 
another. 

If  the  other  feculas  employed  in  medi¬ 
cine  assumed,  in  the  same  circumstances, 
each  a  different  color,  the  pharmacien  might, 
by  this  simple  means,  ascertain  whether 
those  which  he  buys  in  commerce  are 
genuine  or  factitious,  or  whether  they  have 
been  mixed  with  feculas  of  an  inferior  price. 
It  is  important,  with  respect  to  fecula,  not 
to  give  a  factitious  for  a  genuine  product, 
for  the  true  taste  of  arrow-root,  tapioca, 
and  sago,  is  very  different  to  that  of  the 
factitious  products ;  the  first  are  to  the 
second,  as  well  observed,  as  the  wine  of 
Volney  is  to  the  best  wine  of  Suresne.f 


*  Journal  de  Chimie  Medicate ,  March 
1844. 

f  Factitious  arrow-root  has  the  granular 
appearance  of  genuine  arrow-root. 

Whole  genuine  sago  is  easily  distinguished 
from  factitious  sago.  Genuine  sago,  as  now 
met  with  in  commerce,  is  under  the  form  of 
small,  irregular  grains,  very  hard  to  bite, 
sometimes  white,  sometimes  pink.  Genuine 
pink  sago  is  very  rare,  and  almost  all  that 
of  commerce  is  only  white  sago  colored  by 
carmine.  It  is  easy  to  detect  it,  either  by 
treating  the  pink  sago  with  ammonia,  as 
Planch e  recommended,  or  by  treating  it 
with  alcohol.  In  order  to  try  this  mode  of 
testing,  as  I  have  done  myself,  ammonia 
and  alcohol  dissolve  the  coloring  matter,  and 
take  a  pink  tint. 

Factitious  sago  has  almost  the  hardness  of 
genuine  sago,  but  the  grains  are  larger  and 
more  uniform ;  they  are  also  much  whiter 
than  those  of  genuine  white  sago.  Thus, 
these  two  sagos  are  easily  distinguished  from 
one  another. 

Whole  genuine  tapioca  is  easily  distin¬ 
guished  from  factitious  tapioca.  The  former 
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Starch . 

Potato  fecula . 

Genuine  arrow-root  . 

Arrow-root  with  one-fourth  of  starch . 

Factitious  arrow -root . . 

Genuine  whole  tapioca  . . 

Powdered  genuine  tapioca . 

Powdered  genuine  tapioca  mixed  with  one-  \ 

fourth  of  starch .  I 

Whole  factitious  tapioca  . 

Powdered  factitious  tapioca . 

Powdered  factitious  tapioca  mixed  with  one- | 

fourth  of  starch  .  f 

Whole  white  sago . 

Pulverised  white  sago  . 

Pulverised  white  sago  mixed  with  one-fourth  of  \ 

starch . J 

Whole  factitious  sago  . 

Pulverised  factitious  sago  . . 

Pulverised  factitious  sago  mixed  with  one-fourth  1 

of  starch . .  J 

Dextrine . 


Violet  color. 

Dove-grey. 

Light  chocolate  color. 

Grey  lilac. 

Dove-grey. 

All  the  grains  yellowish. 

Chamois  color. 

Violet  color. 

Some  grams  violet-grey,  others  yellowish. 
Chamois  color. 

Violet  color. 

Some  grains  violet-grey,  others  yellowish. 
Chamois  color. 

Violet  color. 

Some  grains  violet-grey,  others  yellowish. 
Chamois  color. 

Violet  color. 

No  coloration. 


It  is  evident,  from  this  Table,  that  starch 
and  potato  fecula  take,  under  the  influence 
of  the  vapor  of  iodine,  very  different  color¬ 
ations  ;  that  arrow-root,  wdiich,  when  it  is 
pure,  takes  a  light  chocolate  color,  assumes 
a  grey  lilac  color  when  it  is  mixed  with  one- 
fourth  of  starch  (potato  fecula  cannot  be 
used  for  this  purpose,  for,  on  account  of  the 
greater  diameter  of  its  granules,  the  fraud 
would  be  too  easily  detected) ;  and  that  fac¬ 
titious  arrow-root  acquires  a  dove-grey  color, 
that  is  to  say,  the  same  coloration  as  the 
potota  fecula  w-hich  is  used  for  preparing  it ; 
that  whole  tapioca  and  sago,  genuine  and 
factitious,  take  the  same  yellowish  tint;  and 
that  the  powders  of  genuine  tapioca  and 
sago,  which  many  chemists  buy  in  commerce, 
on  account  of  the  difficulty  of  preparing 
them,  all  assume  a  chamois  color. 

Thus,  by  means  of  the  vapor  of  iodine, 
starch  may  be  -  distinguished  from  potato 
fecula,  and  genuine-  from  factitious  arrow- 
root,  or  arrow-root  mixed  with  starch.  It 


is  under  the  form  of  irregular  clots,  opaque, 
or  of  a  dead  white,  very  hard,  always 
composed  of  small  agglomerated  grains ; 
whilst  factitious  tapioca  is  in  almost  regu¬ 
lar  fragments,  less  white,  less  hard  to  bite, 
but  more  brilliant  than  those  of  genuine 
tapioca,  presenting  a  homogenous  struc¬ 
ture,  and  not  the  granular  structure  of 
genuine  tapioca.  It  is,  therefore,  very  easy 
to  distinguish  these  two  substances  by  their 
appearance,  when  they  have  once  been  care¬ 
fully  examined. 

I  exposed  to  the  action  of  the  vapor  of 
iodine  the  substances  mentioned  in  the 
above  Table,  and,  after  24  hours’  contact, 
I  obtained  the  coloration  therein  indicated. 


may  also  be  ascertained  whether  the  pow¬ 
ders  of  genuine  and  factitious  tapioca  are 
substituted  by  wheat  or  potato  fecula,  or 
mixed  with  them  ;  but  it  is  impossible  to 
determine  whether  the  powrders  of  genuine 
tapioca  and  sago  have  been  replaced  by  the 
powders  of  factitious  tapioca  and  sago,  since 
all  these  powders  take  the  same  chamois 
color. 

Why  do  potato  fecula,  starch,  and  arrow- 
root,  under  the  influence  of  the  vapor  of 
iodine,  take  a  more  or  less  deep  tint,  whilst 
genuine  or  factitious  whole  or  pulverised  sago 
and  tapioca  acquire  only  a  yellowish  tint  ? 
This  difference  must  be  attributed  to  the 
latter  having  undergone  the  action  of  fire, 
which,  it  is  known,  has  the  effect  of  convert¬ 
ing  feculas  into  gum  or  dextrine.  The  latter, 
as  we  have  said,  is  not  colored  by  the  vapor 
of  iodine ;  and  if  genuine  and  factitious 
tapioca  and  sago  take  a  yellowish  tint,  it  is 
because  the  whole  of  the  feculent  matter  is 
not  converted  into  dextrine. 

The  coloration  of  feculas  is  due  to  the  pro¬ 
perty  which  these  bodies  possess  of  absorbing 
both  the  vapor  of  iodine  and  the  vapor  of 
water.  Experiment  has  proved  that  feculas 
are  colored  by  iodine  only  when  they  are 
damp.  Indeed,  if,  before  exposing  them  to 
the  action  of  iodine,  they  be  dried  at  212°  F., 
they  are  not  colored  by  a  contact  of  24 
hours  ;  provided,  however,  that  they  be  not 
placed  in  such  a  situation  as  to  attract 
moisture.  Although  in  this  case  the  feculas 
remain  uncolored,  they  have,  however,  ab¬ 
sorbed  iodine  ;  for,  if  they  be  put  in  contact 
with  vrater,  they  are  colored  in  the  same 
manner  as  they  would  have  been  had  they 
been  in  their  ordinary  state. 

This  mode  of  testing  has  been  proposed 
not  only  for  detecting  the  presence  of  potato 
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fecula  ia  farinas,  but  also  for  ascertaining  the 
proportions  in  which  the  mixture  has  been 
made.  From  what  we  have  just  saicl,  it  is 
evident  that  this  process  cannot  be  employed, 
since  a  little  more  or  less  moisture  in  the 
farinas  may  cause  a  variation  in  the  intensity 
of  the  color,  which  they  take  when  exposed 
to  the  vapor  of  iodine. 


POISONING  BY  LEAD* 

BY  MM.  FLANDIN  AND  DANGER. 

In  a  memoir  read  before  the  Academy  of 
Sciences,  MM.  Flandin  and  Danger  arrive 
at  the  following  conclusions  : — 

1.  There  exists  no  lead  in  the  human  body 
in  the  normal  state. 

2.  The  symptoms,  and  especially  the 
cardavaric  lesions,  which  poisoning  by  lead 
produces,  are  quite  characteristic. 

3.  If  death  has  immediately  followed  the 
swallowing  of  a  poison,  lead  is  formed  in 
the  body  as  surely  as  arsenic,  antimony,  and 
copper  are  found  in  it.  The  metal  should 
be  particularly  sought  for  in  the  digestive 
canal,  the  liver,  the  spleen,  the  renal  appa¬ 
ratus,  and  the  lungs.  It  is  not  detected  in  the 
blood,  the  heart,  the  brain,  the  muscles,  nor 
in  the  bones.  The  proportion  to  which  vre 
can  attain,  being  in  the  order  of  1*001*000, 
it  is  sufficient  to  operate  on  from  48  to  60 
grammes  of  liver  to  detect  manifest  traces  of 
the  poisonous  compound. 

4.  The  process  which  has  led  us  most 
surely  to  such  results,  is,  with  a  very  slight 
modification,  that  which  we  proposed  for  the 
detection  of  arsenic,  antimony,  and  copper. 
It  consists  in  carbonising  the  animal  matters 
by  means  of  sulphuric  acid,  heating  the  car¬ 
bon  to  redness,  treating  it  by  hydrochloric 
acid,  then  by  water,  in  order  to  operate  on 
the  liquid,  the  reactions  proper  for  charac¬ 
terising  lead. 

5.  Contrary  to  copper,  the  lead  absorbed 
is  eliminated  by  the  renal  secretion. 

6.  The  absorption  of  poisons  is  particu¬ 
larly  operated  by  the  vena  porta,  which  ex¬ 
plains  why  they  are  found  in  such  large 
quantity,  and  some  of  them  almost  exclusively 
in  the  liver. 

7.  When  the  poisoning  has  been  produced 
by  the  skin,  the  absorption  or  transmission 
of  the  poisonous  substances  is  made  princi¬ 
pally  by  means  of  the  superficial  subcu¬ 
taneous  and  submucous  blood-vessels  and 
lymphatics  ;  having  passed  in  particular  into 
the  digestive  tube,  by  a  kind  of  perceptible 
perspiration  the  poison  is  rejected  by  the 
vomitings  and  by  the  sto.  ls,  or  else  it  is 
taken  up  by  the  system  from  the  vena  porta, 


absolutely  as  if  it  had  been  introduced  by 
the  stomach.  The  progress  which  the  poison 
follows  in  the  absorbent  media,  after  it  has 
been  applied  under  the  skin,  is  perhaps  an 
indication  to  be  kept  in  view  for  prescribing 
to  workmen,  who  work  in  lead  and  copper, 
prophylactic  remedies  of  a  particular  order — 
acid,  saponaceous  or  sulphurous  lotions,  and 
baths. 

8.  In  cases  of  medico -legal  investigations, 
certain  organs  must  exclusively  be  operated 
on,  and  not  all  the  parts  of  the  body  indif¬ 
ferently  ;  the  liver  should  be  selected  in 
preference.  In  ordinary  cases,  the  tenth 
part  of  this  organ  (about  500  grammes)  is 
sufficient. 


REPORT  ON  THE  OPIUM  OF 
ALGIERS* 

BY  mm.  de  mirbel,  boussingault,  and 

PAYEN. 

In  order  that  we  might  be  able  to  verify 
some  doubts  which  have  arisen  concerning 
the  proportion  of  morphia  yielded  by  the 
opium  gathered  in  Algiers,  M.  Simon,  the 
Minister  of  War,  sent  us  a  detailed  memoir 
containing  a  description  of  the  analytical 
processes  followed  at  the  Pharmacie  Centrale 
of  Algiers,  by  1VI.  Herpin,  Chief  Pharmacier. 

The  products  obtained  in  two  comparative 
analyses  of  Algerian  and  Oriental  opium 
reached  us  by  the  same  means. 

We  hastened  to  examine  these  documents 
and  samples. 

The  means  employed  are  clearly  described, 
and  are  well  adapted  for  the  comparative 
examination  in  question  ;  however,  the 
opium  taken  for  comparison,  said  to  be  from 
Constantinople,  and  obtained  from  the  medi¬ 
cine  depots  for  the  Military  Hospital  at 
Marseilles,  having  given  a  smaller  proportion 
of  morphia  than  the  best  qualities  of  Smyrna 
and  India,  it  was  of  little  interest  to  com¬ 
pare  the  quantities  of  the  two  products, 
whilst  it  might  be  useful  to  verify  the  real 
weight  and  the  purity  of  the  morphia  ex¬ 
tracted  from  the  Algerian  opium.  The 
flask  containing  it,  which  arrived  in  good 
condition  and  carefully  sealed,  enabled  us  to 
make  the  verifications. 

We  regretted  not  finding  in  the  memoir 
any  indication  of  the  hygroscopic  water 
which  the  opium  lost  by  desiccation  in 
vacuo ,  and  which  is  necessary  for  establish¬ 
ing  an  exact  relation  between  the  results 
obtained  at  the  Pharmacie  Centrale  with  the 
opium  collected  by  M.  Simon,  and  those  of 
our  analyses  of  the  sample  arising  from  the 
crop  of  M.  Hardy. 


*  Comptes  Rendus. 


*  Comptes  Rendus,  No.  7. 
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The  two  products  of  morphia  which  we 
have  just  received  could  not  be  completely 
pure,  although  they  were  crystallised  ;  for 
one  of  them  had  a  fawn  color,  and  the  other  a 
yellowish  grey  tint.  Some  agglomerations 
appeared  to  be  formed  by  the  interposition 
of  a  foreign  matter  between  the  crystals,  as 
may  be  judged  by  examining  the  still  sealed 
samples  of  morphia  extracted  from  the 
Oriental  opium. 

We  weighed  with  great  care  all  the 
morphia  extracted  from  M.  Simon's  opium. 
It  amounted  to  3,520  milligrammes,  which, 
dried  in  vacuo ,  were  reduced  to  3,501  ; 
bruised  and  washed  until  exhausted  in  ether, 
then  with  slightly  alcoholised  water,  it  was 
afterwards  dissolved  in  boiling  alcohol ;  the 
solution,  filtered,  gave  the  white  and  pure 
crystals  which  we  here  present.  The  mother 
liquor,  evaporated,  allowed  to  crystallise  out 
a  small  quantity  of  slightly  colored  morphia, 
then  a  last  portion  of  a  slight  fawn  color 
( fauve ). 

The  foreign  substances  eliminated  were 
composed —  Milligr. 

1st.  Of  the  portion  removed  by  ether, 
of  a  fawn  color,  of  resinoid  aspect. .  65 

2nd.  Of  the  portion  dissolved  in  the 
alcoholised  water,  of  a  yellowish 

color  . .  49 

3rd.  Of  insoluble  bodies,  containing 
carbonaceous  par  ticles,  Ac.  weighing  14 

128 

By  subtracting  these  128  milligrammes 
from  the  3,501,  3,373  milligrammes  remain  : 
whence,  deducting  also  the  foreign  colored 
substances  deposited  by  the  evaporation  of 
the  mother  liquors,  removed  by  the  purifica¬ 
tion  of  the  two  crystallisations,  which  weighed 
46  milligrammes,  a  net  weight  of  3,327  milli¬ 
grammes  is  obtained — a  weight  little  exceed¬ 
ing  that  of  pur.e  morphia  really  obtained,  a.id 
which  was  equal  to  3,225  milligrammes. 
This  latter  quantity  may,  indeed,  represent 
the  morphia  extracted  in  similar  conditions 
to  those  in  which  we  were  placed  in  an¬ 
alysing  the  opium  of  Mr.  Hardy. 

If  we  admit  that  the  sample  analysed  by 
M.  Herpin  contained  the  same  proportion  of 
hygroscopic  water,  and  weighed  30  grammes, 
as  the  memoir  and  the  label  of  the  flask  indi¬ 
cate,  we  shall  have  the  ratio  of — 

30  :  3-225  :  :  100  :  1075, 
or  very  nearly  the  same  richness  in  morphia 
as  in  the  produce  of  the  cultures  and  crop  of 
Mr.  Hardy. 

This  would  be  one  more  reason  for  hoping 
to  obtain  from  Algiers  opium  of  more  uni¬ 
form  quality  than  all  those  of  commerce,  and 
of  equal  richness  in  morphia  to  that  of  the 
finest  varieties  of  opium  of  Smyrna  and  India, 
collected  in  tears,  and  free  from  adulteration. 


We  might,  doubtless,  reckon  on  a  result 
as  important,  in  the  interest  of  civil  and 
military  mediciue,  if  the  experiments  be  con¬ 
tinued  with  the  same  enlightened  care  as 
Mr.  Hardy  and  M.  Simon  ;  perhaps  rather 
more  wrould  be  obtained,  if  we  combined  all 
the  most  favorable  conditions  which  they 
themselves  have  indicated. 


MARRUBIUM. 

To  the  Editors  of  The  Chemist. 

Gentlemen, 

The  value  of  Marrubium  ( vulgare ,  Hore- 
hound,)  in  some  cases  of  pulmonary  disease 
has  not  been  overlooked  by  old  writers  ; 
nevertheless,  it  has  been  discarded  very  un¬ 
justly  from  the  Pharmacopoeia,  while  other 
substances  of  no  utility,  or  at  least  of  doubt¬ 
ful  efficacy,  have  been  retained  and  intro¬ 
duced.  In  the  rural  districts  the  horehound 
has  long  been  a  popular  remedy  for  coughs  ; 
and  whenever  the  belief  in  any  herb  is  found 
general,  there  are  good  grounds  for  presuming 
it  possesses  virtue.  I  have  for  many  years 
been  in  the  habit  of  employing  the  hore¬ 
hound,  in  the  subjoined  form,  in  cases  of 
troublesome  chronic  cough,  particularly  in 
that  species  which  is  found  so  frequently 
after  attacks  of  influenza  and  other  severe 
forms  of  cold,  and  have  invariably  found  it 
has  restored  the  tone  of  the  stomach,  and 
subdued  irritation,  after  other  more  valued 
remedies  have  been  employed  in  vain.  You 
may,  therefore,  probably  think  it  of  sufficient 
value  for  your  columns. 

I  remain,  Gentlemen, 

Your  obedient  Servant, 

W.  Hamilton  Kittoe,  M.D. 

25,  Thaycr-street,  Manchester-square, 

April  16,  1844. 

— Decoctum  Marrubium.  .  .  $  vss. 

Lupuline . iij.gr. 

Acid.  Hydrocyan,  L.  P.  3i. 

Syrup.  Papaveris  ....  3iij. 

Misturie  sumat  coch.,  ampl.  i.  vel  ij.  ter. 
in  die. 

The  decoction  is  prepared  by  boiling  four 
ounces  of  the  recent  plant  in  a  pint-and-a- 
halfof  spring  Water,  till  reduced  to  half  the 
quantity. 


CHALYBEATE  WINE.* 

BY  M.  E.  SOUBKIRAX. 

In  acting  with  wine  on  iron  filings,  the 
quantity  of  iron  which  enters  into  solution  is 
in  proportion  to  the  quantity  of  acid  princi¬ 
ples  which  the  wine  contains,  and,  for  that 


*  Journal  de  Pharmacie,  March,  1844. 
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reason,  is  essentially  variable.  Again  :  if  the 
formula  given  by  Parmentier,  and  adopted  iu 
many  Pharmacopoeias,  be  followed,  which 
consists  in  adding  to  white  wine  tincture  of 
tartrate  of  iron,  the  composition  of  the 
chalybeate  wine  is  still  more  variable,  since 
this  tincture  never  contains  uniform  quanti¬ 
ties  of  iron  ;  besides,  we  have  a  medicine 
which  does  not  resemble,  in  composition, 
that  furnished  by  the  direct  action  of  the 
wine  on  the  metal.  By  making  use  of  the 
following  formula,  this  inconvenience  is 
avoided,  at  the  same  time  retaining  the  advan¬ 
tage  of  being  able  to  prepare  the  chalybeate 
wine  at  the  time  it  is  required,  and  in  as 
small  a  quantity  as  is  wished  : — 

Tartrate  of  protoxide  of  iron...  1  part. 

Tartaric  acid .  1  „ 

White  wine .  1,000  ,, 

The  tartrate  and  the  tartaric  acid  are 
triturated  in  a  porcelain  or  glass  mortar,  the 
white  wine  is  added,  and  it  is  filtered,  if  ne¬ 
cessary. 

M.  Beral  has  recommended,  in  order  to 
avoid  the  coloration  of  the  wine  by  the  iron, 
first  to  agitate  the  wine  with  a  little  hydrated 
peroxide  of  iron,  to  filter,  then  to  allow  the 
filtered  wine  to  react  on  the  iron  filings. 
The  effect  indicated  by  M.  Reral  is  correct  ; 
but,  by  operating  with  white  Bordeaux  wine, 
as  I  did,  the  difference  in  the  coloration  of 
the  wine,  whether  peroxide  of  iron  were  used 
or  not,  is  so  trifling  that  it  may  be  neg¬ 
lected. 

The  preparation  of  tartrate  of  iron  is  very 
simple  :  it  is  necessary  to  decompose  one 
equivalent  of  protosulphate  of  iron  by  an 


equivalent  of  neutral  tartrate  of  potassa,  to 
promptly  wash  the  precipitate  with  distilled 
water,  to  press  it  powerfully  in  a  cloth,  and 
to  dry  it  on  a  sand-bath. 


A  NEW  AND  VERY  EFFICACIOUS 
ASTRINGENT  TOPICAL  REMEDY. 

BY  DR.  PUTEGNAT.* 

This  remedy,  new  in  human  therapeutics,  is 
that  of  Knaup,  which  is  regarded  by  many 
veterinarians  as  a  sovei’eign  remedy  against 
the  recent  contusions  of  horses.  Dr.  Pu- 
tegnat  has  employed  it  with  success  in 
sprains ;  in  contusions,  with  or  without 
wound  ;  in  a  fracture,  with  enormous  tume¬ 
faction,  and  vast  effusion  of  blood  ;  in  a  case 
of  considerable  swelling  consecutive  to  luxa¬ 
tion  ;  in  erysepalous  of  the  face ;  in  two 
cases  of  erysepalous,  following  moucheiures 
practised  on  oedematous  limbs  ;  in  a  case  of 
incipient  whitlow,  and  in  a  varicose  ulcer. 

The  following  is  its  exact  composition  : — • 

Parts, 

Sulphates  of  iron,  alumina,  and 


potassa  .  a  a  500 

Hydrochlorate  of  ammonia. .  . .  I 

Oxide  of  copper .  >  a  a  30 

Sulphate  of  zinc . J 


Mix  the  whole,  and  fuse  at  a  gentle  heat. 

Dissolve  in  1,000  parts  of  tepid  water  a 
piece  of  this  matter  of  the  size  of  a  nut,  and 
soak  in  the  liquor  the  compresses  with  which 
the  diseased  parts  are  to  be  covered. 


IV.  REVIEWS  AND  NOTICES  OF  BOOKS, 


THE  CHEMICAL  AND  PHYSIOLO¬ 
GICAL  BALANCE  OF  ORGANIC 
NATURE  :  An  Essay,  by  M.  J.  Dumas 
and  J.  B.Boussingault, 'Members  of  the 
Institute  of  France.  London  :  Bailli^re. 

The  names  of  the  authors  of  this  work  are 
a  sufficient  guarantee  of  its  title  to  considera¬ 
tion.  A  portion  of  its  contents  has  appeared 
at  various  times  in  The  Chemist. 

We  have  only  to  observe,  that  no  one  en¬ 
gaged  in  agricultural  pursuits,  or  in  the 
rearing  of  animals,  should  be  without  this 
little  book. 

We  are  obliged  to  content  ourselves  with 
giving  the  following  extract  : — 

“  Source  of  the  Azote  of  Plants. — Whilst 
in  the  preceding  pages  we  have  spoken  con¬ 


tinually  of  certain  plants  taking  azote  from 
the  air,  and  of  others  deriving  it  from 
manures,  there  is  no  positive  mention  of 
ammoniacal  compounds  having  any  essential 
part  to  play  in  this  phenomenon. 

“  The  reason  is  simple  :  it  is,  that  though 
we  saw  ammoniacal  compounds  play  the 
part  of  powerful  manures,  it  was  impossible 
to  affirm  that  the  azote  of  the  air  takes  this 
form  before  becoming  fixed  in  the  substance 
of  plants.  In  presence  of  the  Academy  we 
should,  therefore,  have  had  nothing  to  offer 
beyond  an  opinion  upon  the  subject.  But  if 
we  divide  the  question,  it  becomes  perfectly 
clear. 

“  M.  Boussingault  shows  us  that  certain 


*  Gazette  des  Hopitaucc. 
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plants  fix  the  azote  of  the  air.  It  is  not 
known  whether  this  azote  passes  into  the 
state  of  ammonia  before  becoming  fixed ; 
ulterior  experiments  can  alone  determine  the 
point. 

“  What  renders  it  probable  that  it.  does,  is 
the  fact  that  ammoniacal  salts  certainly  play 
an  important  part  in  the  manures  of  which 
they  form  a  constituent.  Let  us  see,  then, 
to  whom  belongs  the  discovery  of  this  duty, 
or,  at  all  events,  who  first  endeavored  to 
give  a  practical  demonstration  of  the  fact. 

“  In  a  journey  which  he  took  into  Alsace, 
in  1836,  in  the  course  of  which  he  visited 
the  beautiful  manufactory  of  Bouxwiller,  in 
company  with  M.  Peligot,  M.  Dumas  re¬ 
ceived  the  following  communication  from 
M.  Schattenman : — 

“  ‘  Ammoniacal  salts  form  very  energetic 
manures.  In  Switzerland  it  is  the  practice 
to  drench  the  dungheaps,  and  to  saturate  the 
liquor  obtained  with  sulphate  of  iron  or  sul¬ 
phuric  acid,  by  which  means  a  liquid  ma¬ 
nure  of  great  potency  is  obtained.  The 
sulphate  of  ammonia  in  solution,  distributed 
over  a  meadow  with  a  watering-pot,  enables 
us  to  repeat  the  celebrated  experiment  of 
Franklin.’ 

“  Since  this  time,  M.  Dumas  has  always 
cited  M.  Schattenman  in  his  Course,  as  hav¬ 
ing  discovered  the  part  which  ammonia  plays 
in  vegetation.  But  here  is  an  abstract  of  a 
letter  from  this  ingenious  manufacturer  on 
the  subject : — 

“  ‘  I  esteem  it  a  proof  of  your  kindness 
that  you  do  me  the  honor  to  quote  me  upon 
various  occasions  in  treating  of  the  action  of 
ammonia  upon  vegetation. 

“  ‘The  treatment  of  manures  is  still 
greatly  neglected  in  France,  and  even  in  Al¬ 
sace,  where  agriculture  is  nevertheless  very 
far  advanced.  For  a  long  time  past  the 
urine  of  the  stable  has  been  made  use  of  in 
Switzerland  ;  there  they  are  in  the  habit  of 
exhausting  dunghills  with  water  and  collect¬ 
ing  the  liquor  in  ditches,  in  which,  after  fer¬ 
mentation,  the  ammonia  is  saturated  and 
converted  into  sulphate  of  ammonia  by 
means  of  sulphate  of  iron,  sulphate  of  lime, 
or  oil  of  vitriol.  The  liquor  thus  prepared, 
distributed  over  the  fields,  produces  a  lux¬ 
uriant  vegetation,  which  must  be  mainly 
ascribed  to  the  sulphate  of  ammonia,  which 
is  not  volatile  like  the  carbonate,  and  is  not 
dissipated  and  lost  to  the  proprietor  by  the 
action  of  heat.  Dung,  like  urine,  contains 
ammonia,  which  it  is  of  import  to  preserve, 
but  which,  under  the  usual  modes  of  pro¬ 
cedure,  is  generally  lost. 

“  ‘  Horse-dung  is  held  to  be  vastly  inferior 
to  that  of  horned  cattle  ;  but  this  appears  to 
be  entirely  owing  to  the  method  of  treating 
it,  which  in  Alsace,  Lorraine,  and  through¬ 


out  France  generally,  consists  sometimes  in 
throwing  it  into  a  pit,  where  it  is  liable  to 
be  drowned  with  water,  sometimes  in  heap¬ 
ing  it  up  into  a  hillock,  either  leaving  it  to 
dry,  or  watering  it  insufficiently.  The  pre¬ 
judiced  notion  that  horse-dung  does  not 
make  good  manure  unless  it  be  turned  and 
mixed,  leads  to  its  being  stirred  once  or  twice 
at  least.  Now,  the  dung  which  is  immersed 
in  water  does  not  ferment,  and  the  straw- 
does  not  undergo  decomposition  ;  and  that, 
on  the  contrary,  which  is  heaped  up  lightly, 
and  is  not  sufficiently  watered,  heats  up  to 
the  point  that  it  moulds  ;  the  ammonia  which 
has  been  formed  is  dissipated,  and  the  most 
energetic  portion  of  the  manure  is  lost.  The 
manure  that  remains  is,  in  fact,  light  and 
little  substantial,  and  vastly  inferior  to  that 
derived  from  the  dung  of  oxen  and  kine, 
which,  as  being  naturally  moist  and  fat,  is 
little  disposed  to  heat  and  perish. 

“  ‘  For  my  own  part,  I  have  always 
treated  horse-dung  with  perfect  success, 
upon  a  plan  altogether  different  from  that 
which  is  generally  practised.  I  had  a  square 
shallow  pit  dug,  400  metres  superficial 
measure  (about  437 \  yards),  but  divided 
into  two  compartments  of  200  metres  each. 
This  pit  is  an  inclined  plane,  sloping  towards 
the  middle,  so  that  the  liquid  which  oozes 
from  t.he  dunghill  collects  in  a  reservoir 
there,  which  reservoir  is  furnished  with  a 
pump,  for  the  purpose  of  returning  the 
drainings  as  often  as  may  be  desired  upon 
the  dungheap.  By  this  arrangement  I  do 
not  lose  a  drop  of  the  saturated  liquor  that 
distils  from  the  dunghill.  This  liquor,  in 
fact,  is  at  length  entirely  absorbed  by  the 
manure  when  it  is  ready  for  carting,  unless 
it  has  been  reserved  for  the  purpose  of  being 
employed  by  itself. 

“  ‘  The  two  compartments  are  alternately 
piled  with  the  dung  from  the  stables,  which 
is  laid  from  three  to  four  or  five  yards  thick 
over  the  whole  surface  of  the  square,  trodden 
down  by  the  feet  of  the  men  who  fetch  it, 
and  abundantly  watered  by  the  pumps. 

“  ‘  I  thus  obtain  sufficient  solidity  and 
moistness — two  conditions  which  I  regard  as 
necessary  to  keep  under  or  subdue  the 
violent  fermentation  to  which  stable-dung  is 
subject,  and  which  causes  the  dissipation  of 
its  most  active  parts.  I  add  to  the  saturated 
liquor  sulphate  of  iron  in  solution,  or  I  scat¬ 
ter  over  the  dung-heap  a  quantity  of  sulphate 
of  lime  or  plaster  in  powder,  with  a  view  of 
converting  into  a  sulphate  the  ammonia 
which  is  evolved,  and  which  would  be  dissi¬ 
pated  and  lost  to  me  if  not  thus  fixed.  By 
these  simple  and  little  costly  means,  in  the 
course  of  from  two  to  three  months  I  obtain 
a  large  quantity  of  manure  perfectly  made, 
as  fat  and  pasty  as  the  dung  of  neat  cattle. 
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and  of  great  strength,  a  fact  which  is  abund-  ; 
antly  manifested  in  the  remarkable  crops  I 
have  grown  on  my  fields  and  meadows  for  a  j 
number  of  years  past.  ’ 

“  ‘  Horse-dung,  piled  up,  absorbs  a  very  ! 
considerable  quantity  of  water,  which  is  ex-  j 
plained  both  by  its  natural  dryness,  and  by 
the  heat  it  engenders,  and  the  evaporation  to 
which  this  gives  rise.  I  am  convinced  that 
sufficient  importance  is  not  attached  to  this 
evaporation,  and  that  stable-dung  does  not 
receive  from  the  majority  of  our  farmers 
nearly  the  quantity  of  water  it  requires. 

“  ‘  Urine,  and  the  drainings  from  heaps  of 
fermented  manure,  the  ammonia  of  which 
has  been  converted  into  a  sulphate  and  re¬ 
tained,  if  distributed  over  grass-fields  and 
meadows  by  a  watering  cart,  produces  great 
luxuriance  of  vegetation,  so  that  a  name 
written  or  a  figure  described  in  watering  a 
meadow  is  very  distinguishable  by  the  supe¬ 
rior  growth;  just  as  it  was  easy  to  form  such 
figures  by  strewing  plaster  over  the  surface 
of  the  clover-fields  in  America,  ivhen  there 
ivas  an  anxiety  to  extend  the  use  of  gypsum 
in  that  country.  Ammonia  is  an  essential 
part  of  manure,  for  whatever  purpose  em¬ 
ployed  ;  and  as  my  process  tends  to  preserve 
the  ammonia,  and  to  prevent  its  loss  by 
evaporation  when  the  manure  is  spread,  it 
is  obvious  that  this  manure  must  have  a  very 
superior  effect. 

“  ‘  I  do  not  imagine  that  I  have  made  any 
discovery  here  ;  the  practice  of  saturating  the 
urine  and  drainings  of  dunghills,  and  of  wa¬ 
tering  meadows  with  the  liquor  during  damp 
weather,  in  the  spring  as  well  as  after  each 
successive  cutting,  is  old  in  Switzerland.  I 
only  sought  to  know  the  nature  of  the  action 
of  sulphate  of  iron  upon  fermented  urine, 
and  of  the  powerful  effect  of  the  fluid  to 
which  it  was  added  upon  vegetation.  I  was 
naturally  led  to  conclude,  that  the  ammonia 
engendered,  by  decomposing  the  sulphate  of 
iron,  is  itself  converted  into  a  sulphate, 
which,  not  being  volatile,  is  not  dissipated, 
and  so  becomes  the  principal  cause  of  the 
great  influence  exerted  by  the  prepared  li¬ 
quor  upon  vegetation.  I  was  also  led  to 
perceive  that  horse- dung  by  entering  into 
too  violent  fermentation,  by  overheating, 


must  cause  a  dissipation  of  its  volatile  am- 
moniacal  parts,  and  I  therefore  bethought 
me  of  a  means  of  mastering  this  fermenta¬ 
tion  as  well  as  of  fixing  the  ammonia. 

“  ‘  I  have  made  these  principles  known 
upon  all  occasions.  Vai'ious  proprietors, 
fond  of  agriculture,  have  made  use  of  sul¬ 
phate  of  iron  to  saturate  the  drainings  of 
their  dung-hills,  without  attaching  much 
importance  to  the  result,  with  the  exception 
of  Baron  de  Gail,  a  landed  proprietor  at 
Miilhausen,  who  has  made  use  of  the  sul¬ 
phate  of  iron  and  plaster  for  several  years  in 
this  direction,  and  who  loudly  vaunts  the 
good  effects  he  has  obtained  from  the 
practice.’ 

‘  ‘  The  preceding  letter  is  accompanied  with 
a  document  dated  12th  July,  1835,  which 
proves  that  the  facts  it  contains  were  at  that 
time  publicly  announced  at  the  Agricul¬ 
tural  Meeting  of  the  Lower  Rhine.” — -Pp. 
133—140. 


THE  FALLACIES  OF  OUR  OWN 
TIME.  By  Oliver  Byrne,  late  Pro¬ 
fessor  of  Mathematics,  College  for  Civil  * 
Engineers;  and  Professor  John  Byrne, 
Norfolk,  Virginia,  United  States.  First 
Part  :  Fallacy  of  Phrenology.  Lon¬ 
don  :  Sherwood  and  Co. 

The  Professors  Byrne  are  publishing  a  series 
of  exposes  of  the  “Fallacies  commingled 
with  our  Sciences,  Laws,  Religions,  Educa¬ 
tion,  and  Conventional  Usages.  To  consist 
of  Twelve  Parts ;  each  Part  will  be  complete 
in  itself.” 

The  Part  before  us  displays  the  fallacy  of 
the  so-called  science  of  Phrenology,  and  our 
mathematical  authors  have  shown  its  falla¬ 
cious  nature  with  professional  exactitude. 
We  have  not  either  time  or  space  for  a 
lengthy  review  of  this  work  ;  but  we  can 
recommend  it  to  the  perusal  of  our  readers, 
in  the  full  confidence  that  they  will  be  grati¬ 
fied  by  the  careful,  masterly,  scientific,  yet 
not  tedious  manner  in  which  these  gentlemen 
have  executed  their  task. 

We  hope  to  be  able  to  devote  more  space 
and  time  to  some  future  Parts. 
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NOTICES  TO  CORRESPONDENTS,  &c. 


We  are  glad  to  find  that  our  correspondent, 
James  Sheridan  Muspratt,  of  Seaforth 
Hall,  Liverpool,  has,  through  the  instru¬ 
mentality  of  Professor  Liebig,  obtained  his 
degree  at  the  University  of  Giessen,  for  an 
original  paper  on  the  Sulphates. 


BOOKS  RECEIVED. 

“  A  Brief  Description  of  the  Characters 
of  Minerals :  forming  a  Familiar  Introduc¬ 
tion  to  the  Science  of  Mineralogy.”  By 
Edward  J.  Chapman,  author  of  “  Practical 
Mineralogy.”  London  :  H.  Bailliere,  219, 
Regent-street. 

[This  excellent  little  work  will  be  noticed 
in  our  next.] 

“Watkins  and  Hill’s  Descriptive  Cata¬ 
logue  of  Electrical  Instruments;”  illustrated 
by  98  engraved  figures. 

“  Watkins  and  Hill’s  Descriptive  Cata¬ 
logue  of  Voltaic  and  Thermo-electrical  In¬ 
struments  illustrated  by  78  engraved 
figures.  London :  Watkins  and  Hill,  5, 
Charing  Cross. 

[Every  chemist  and  electrician  should 
purchase  these  useful  and  highly  creditable 
catalogues.  Evidently,  great  labor  and  at¬ 
tention  have  attended  their  production.] 


TO  CORRESPONDENTS. 

“  One  of  our  Oldest  Subscribers,” 
Hereford. — We  will  endeavor  to  comply 
with  your  request. 

“  M.P.S.G.B.,”  should  favor  us  with  his 
name. 

“  ^[.” — Let  us  have  the  means  of  writing  to 
you. 

We  are  too  much  engaged  in  professional 
pursuits  to  attend  to  the  Pharmaceutical 
Society  this  month. 

To  suit  the  convenience  of  such  of  our 
readers  as  may  wish  for  answers  to  questions 
sooner  than  can  be  obtained  through  the 
“  Notices”  in  our  Journal,  we  have  deter¬ 
mined  on  the  following.  Letters  sent  before 
the  10th  of  each  month  will  be  answered 
on  that  day  by  private  letter  ;  those  which 
are  sent  after  that  time,  on  the  20th  ;  after 
the  20th,  letters  will  be  answered  in  the 
Monthly  Number,  or  privately  on  the  1st. 
Correspondents  must  send  their  names  and 
addresses  ;  or  initials,  and  the  post-offices  of 
their  districts,  will  do. 


SUMMARY  OF  METEOROLOGICAL 
OBSERVATIONS  MADE  \T  OTLEY 
YORKSHIRE,  IN  MARCH,  1844. 

BY  E.  THOMPSON. 


BAROMETER. 


Monthly  mean.. 

29 ’59 

Mean  at  9  a.m. 

29-58 

,,  at  3  p.m.. 

29*57 

,,  at  9  p.m.. 

29*62 

Maximum  on  29th. . 

30*33 

Minimum  on  2nd. .  . 

28*98 

Range . 

1*35 

THERMOMETER. 

Monthly  mean  . 

..  37* 

Mean  of  maxima.. .  . 

. .  43 

,,  minima 

Maximum  on  27th  . . 

. .  5G 

Minimum  on  6th  . . 

..  26 

Range . . . 

WIND. 

Days. 

Days. 

N.  1 

S. 

0 

N.  E.  0 

S.  w 

2 

E.  1 

w. 

10 

S.  E.  1 

N.  W. 

/ 

RAIN. 

2*56  inches. 


Clear. .  . 

Cloudy  . 

Overcast 
Showers 
Rain .  6 


Days. 


Snow.* .  7 

Frost .  1G 

Hoar  frost ....  1 

Mist .  0 

Hail .  1 


WEATHER. 

Days. 

12 
3 
3 
5 


GENERAL  REMARKS,  MARCH,  1844. 

Severe  wintry  weather  has  prevailed  during 
the  entire  month.  There  have  been  1 G  frosty 
nights  more  than  occur  on  an  average  of 
winters  in  general.  Snow  has  frequently 
fallen,  which  has  soon  dissolved  in  low  situa¬ 
tions,  but  in  a  mountainous  district  a  little  to 
the  north  of  the  town  the  roads  were  rendered 
for  some  time  impassable.  Pertussis,  a  very 
common  disease  at  the  beginning  of  the 
month,  declined  in  violence  and  frequency 
towards  the  latter  end. 


Nota  Bene. — All  Communications ,  Books 
for  Review,  and  Substances  to  be  Analysed, 
must  be  addressed  “  To  the  Editors  of  the 
Chemist,  310,  Strand,  London Communi¬ 
cations  must  be  prepaid,  and  sent  before  the 
15 ih  of  each  month;  Books  for  Review  before 
the  10 th. 


I.  CHEMISTRY 


A  SIMPLE  METHOD  OF  FINDING  THE  WEIGHT  OF  ANY  VERY  MINUTE 
METALLIC  GLOBULES  WITHOUT  A  BALANCE.* 

INVENTED  BY  OLIVER  BYRNE,  LATE  PROFESSOR  OF  MATHEMATICS,  COLLEGE  FOR 
CIVIL  ENGINEERS  ;  AUTHOR  OF  “  THE  DOCTRINE  OF  PROPORTION,’  ’  &C.,  &C, 


*  Written  for  Dr.  James  Sheridan  Muspratt’s  Translation  of  Plattner’s  excellent  Work 
on  the  Blow-pipe,  Communicated  to  The  Chemist  by  the  Author. 

,  N..S.,  Vol.  IL—  No.  XVIII,,  June ;  1844, 
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Let  A  B  C  I),  and  A  B  F  G,  be  two  pieces 
of  very  finely -polished  plate  glass,  joined 
together  at  A  B,  forming  with  each  other  a 
very  acute  angle. 

The  figure  is  distorted,  and  the  necessary 
mounting  omitted,  for  the  purpose  of  ex¬ 
hibiting  the  parts  more  distinctly.  A  C  and 
fi  D  represent  scales  of  equal  parts,  of  a 
greater  or  less  degree  of  fineness,  according 
to  the  exactness  required  ;  they  may  be 
drawn  on  paper,  and  pasted  to  the  glass. 
X  Y  is  a  cylindrical  piece  of  wire  of  any  con¬ 
venient  length,  or  of  any  sort  of  metal,  placed 
between  the  plates  of  glass,  near  the  top, 
parallel  to  A  B  :  the  planes  are  tangent 
planes  to  the  cylindrical  wire.  This  wire 
must  have  a  fixed  position  while  experiment¬ 
ing.  The  diameter  of  this  cylinder  can  be 
calculated  with  very  great  accuracy,  by 
weighing  a  pound,  or  a  half-pound,  of  the 
wire  from  which  it  is  cut ;  this  weight  divided 
by  the  length  of  X  Y  will  give  its  weight, 
and,  from  knowing  the  specific  gravity  of 
the  metal,  the  diameter  of  the  wire  can  be 
thus  accurately  determined  ;  this  diameter 
will  be  the  diameter  of  the  globe  n,  the 
greatest  possible  that  can  be  made  out  of  the 
cylinder  X  Y.  The  solidity  of  this  globe 
can  be  also  readily  ascertained,  and  would 
s»-and  in  the  same  position,  subtending  the 
same  acute  angle,  if  the  cylinder  were  re¬ 
moved. 

Suppose  the  inch  and  the  ounce  to  be  the 
units  of  measure  and  weight  respectively, 
L  the  length  of  a  piece  of  wire  weighing  q 
ounces,  from  which  XY  —  l  is  supposed  to 

be  taken,  then  ~  =  lhe  weight  of  X  Y. 

Thensavas,  S  :  : :  c  :  —  the  solidity 

Li  L  O 

of  X  Y  in  cubic  inches,  S  being  the  specific 
gravity  of  the  metal,  or  the  numbers  of 
ounces  in  1728  (  =  e)  cubic  inches  ; — 

.  • .  ^  =  area  of  the  circular  cross  section 
of  X  Y. 

7r  =  3-14159,  &c. 

a  /  JjL£.  =  the  diameter  of  this  section,  or 

V  ttLS 

the  globe  n,  the  solidity  of  which  =  7r 

6 

04  /— 3  e§-  /i6  $rS  *8 

La  SB  ®  V  tt  L3  S3  “  V  9;r  L» 88 

an  expression  well  adapted  to  logarithmic 
computation,  which  is  independent  of  the 
length  of  X  Y. 

Example. — Suppose  a  piece  of  copper  wire 
376*5  inches  long,  to  weigh  5  ounces,  what  is 
its  diameter  ?  And  what  is  the  solidity  of 
the  greatest  globe  that  can  be  taken  out  of 
its  cross  section  ? 


Let  L  =*376*5,  S  =  9008,  c  =  1728,  <?  =  5, 
and  7T  =  3*14159,  See. 

Then  log.  4.  =  0*G020G00 
log.  q.  =  0  G989  700 
log.  c.  =  3-2375437 
Sub.  log.  7 r  =  9-5028501 
Sub.  log.  L  =  7*4242350 
Sub.  log.  S  =  6-0453710 


Reject  30 -.  ..27*5110304 


The  diameter  of  1 
the  wire. .  . .  J 


2)  3-51 10304 

•0509528=  2*7555152 

3 


4-2665456 

Log.--  .  1-718998G 

s  6  _ __ 

Log.  -00009G72G22  =  5*9855442 

So  that  the  diameter  and  solidity  of  a 
globe,  placed  in  the  position  of  any  wire  X  Y, 
can  be  determined  to  any  degree  of  accuracy 
required.  If  the  part  X  Y  be  taken  from 
such  a  wire  as  the  one  given  in  the  example, 
the  diameter  would  be  *0569528  inches,  and 
the  solidity  of  //,  *00009072622  cubic  inches. 
The  solidity  of  any  other  globule,  o,  b ,  c,  or 
d,  &  c.,  suspended  between  the  planes  of  glass, 
can  be  .readily  found,  from  knowing  the  dis¬ 
tance  of  its  centre  from  the  line  A  B,  where 
the  planes  meet ;  and  the  distance  of  the  axis 
of  the  cylinder  from  the  same  line.  These 
distances  may  be  measured  in  a  slant  line  by 
the  scales  A  C,  B  D,  and  will,  answer  as  well 
as  the  perpendicular  distances  from  the  axis 
and  centre.  If  very  great  accuracy  be  re¬ 
quired,  two  distances  are  necessary — the  one 
above,  and  the  other  below  the  globule  :  for 
instance,  let  us  take  the  globule  d,  the  dis¬ 
tance  of  its  lower  limb  from  AB  is  Gl, 
according  to  the  rough  design  of  our  wood¬ 
cut,  and  the  distance  of  the  upper  limb 
•is  69  ;  therefore  its  centre  may  be  said  to  be 

—  ^  ^--.  =  65  parts  from  the  line  A  B.  It  is 

convenient,  but  not  necessary,  to  have  the 
wire  X  Y  so  placed,  that  the  distance  of  its 
axis  from  AB  may  correspond  with  10,  100, 
1000,  &c.,'on  the  scales  AC,  BD. 

Suppose  the  wire  n  to  be  so  placed  that 
s'  t'  reads  on  the  scale  AC  and  B  D,  referring 
to  the  first  figure  at  1002,  and  w  v  to  read 

998  ;  then  =1000,  the  best  posi¬ 

tion  for  the  wire  which  keeps  the  planes 
apart.  Let  m  n  be  at  645, .and  p  q  at  643, 
then  the  globule  may  be  said  to  stand  at 

645  +  643  C.A 

~u44. 
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Indeed,  if  the  globules  wer*e  read  off  all  above,  or  all  below,  it  would 
answer  the  same  purpose,  observing  to  beep  the  lines  ft'  m  n  ,  or 
w'  v  ,  p  q  ,  &c.,  parallel. 

Then  1000 !  :  G443  : :  S  :  S1 ;  S  and  S4  being  the  solid  contents 
of  n  and  d  respectively. 

.  _  644s  S 

1000000000 

I0003  :  6443  ::  W  :  W4 ;  W  and  W4  being  the  weights  of  n 
and  d  respectively. 

Hence  W4 = _ 644.-W—  . 

1000000000 

The  weights  and  solidities,  or  volumes  of  the  small  globules  a,  b,  c, 
d,  e ,  /  g ,  h,  i,  &c.,  supposing  them  to  stand  at  94?,  895,  763,  644, 
602,  533,  Sec,.,  respectively,  will  be  in  like  manner  expressed  by — ■ 


m 


a 


d 


— w1- 

94 73  W 

sl  - 

94  73  S 

iooo3  ; 

10003 

— w2=. 

8953  W 

s2  - 

8953  S 

iooo3 ; 

IOOO3 

_ W3  — 

7633  W 

S3  — 

7633  S 

IOOO3  * 

1000s 

_ W4  - 

64 43  W 

S4  - 

6443S 

iooo3 ; 

IOOO3 

6023  W 

C5  _ 

602s  S 

— —  Vi  —  • 

iooo3 ; 

o  - 

IOOO3 

Sec.  &c. 

94  73  +  8953  +  7633  +  6443  +  &c. 


1000000000 
9473  +  8953  +  7633  +  6443  +  &c. 


The  co-efficient, 


1000000000 
94  7 3  +  895 3  +  763 3  +  6443  +  &c., 


-} 


} 


or  similar 


. W1  +  W2  +  W3  +  W4  +  &c. ,  = ' W  | 

And  S1  +  S2+S3+S4+  Sec.,  =S{ 

l’{  1000000000 

ones,  can  be  determined  with  great  ease  by  a  table  of  the  cubes  of 
numbers  ;  in  fact,  thev  may  be  ascertained  by  addition.  If  this  co¬ 
efficient  = /,  W1  +  W2  + Ws+  W4+  Sec.,— f iv. 

W1  +  W2  +  W3  +  W  4  +  Sec. 

.  • .  W  =  - - - — - - - 

/ 

It  is  evident,  if  the  weights  "W1,  W2,  W3,  Sec.,  of  a  great  number  of  globules,  a}  b,  c,  d, 
Sec.,  of  any  sort  of  metal,  be  taken  together  with  a  very  fine  balance,  and  the  co-efficient 
f,  determined  by  a  table  of  cubes,  the  weight  W,  of  the  globe  n,  can  be  determined  with 
the  greatest  possible  accuracy,  no  matter  what  the  specific  gravity  of  the  globules  may  be. 

Thus,  having  found  the  volume  and  weight  of  n — and  this  may  be  done  to  any  degree  of 
accuracy — the  weight  and  volume  of  any  other  globule  or  number  of  globules  may  be  at 
at  once  determined  from — 

w4  ,  _  w  J9473-l-  8953+  7633-|-&c.'i  , 

W1 1-  W2  +  W3  +  W4  +  Sec.  =  - ! - - - - - y  —wf. 

I  1000000000  J 

S1  +  S2  +  S3  +  S4  +  &o.  =sf;  or, 

Log.  (W1  +  W2  +  W3  +  &c.)  =log. w  +  log./.  Log.  (S1  +  S2  -f  S3  +  &c.)  =  log.  .9  +  log./. 

It  may  be  remarked  that  a  detached  scale  of  box  or  ivory  will  answer  the  same  purpose 
as  the  attached  scales  AC,  B  D. 


CRITICAL  OBSERVATIONS  ON  THE 
PHENOMENA  OF  RESPIRATION.* 

BY  M.  GAY-LUSSAC. 

Two  principal  theories  have  been  proposed 
relative  to  the  chemical  phenomena  of 
respiration. 

*  Comptes  RenduSf  No.  14. 


In  the  one,  long  adopted  by  chemists  and 
physiologists,  the  formation  of  carbonic  acid 
and  water,  as  well  as  the  production  of 
nitrogen,  take  place  in  the  lungs  them¬ 
selves,  on  the  contact  of  the  oxygen  of  the 
air  with  the  capillary  blood  vessels. 

In  the  other  theory,  oxygen  does  not  act 
immediately  in  the  Jungs  on  the  blood, 
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it  is  simply  absorbed;  and  the  chemical  phe¬ 
nomena  to  which  it  may  give  rise  take 
place  out  of  the  lungs  in  the  circulation,  and 
it  is  only  at  the  return  of  the  blood  to  the 
lungs  that  it  pours  in  the  products  of 
oxidation. 

This  latter  theory,  which  was  long  fore¬ 
seen,  confirmed,  and  shaken  in  turns  by 
some  opposed  facts,  has  finally  become  cur¬ 
rent  in  science,  since  the  last  work  of  M. 
Magnus  on  Respiration,*  a  delicate  and  diffi¬ 
cult  work,  the  object  of  which  was,  by  prov 
ing  the  presence  of  carbonic  acid,  oxygen, 
and  nitrogen  in  the  blood,  to  give  the  new 
theory  of  respiration  a  solid  basis,  which  it 
had  previously  wanted.  Judging  from  the 
assent  of  some  eminent  chemists,  and  from 
the  silence  of  criticism,  the  investigations 
of  M.  Magnus  seem  to  have  fixed  the 
opinions  concerning  the  chemical  phenomena  j 
of  respiration  ;  and  it  is  not  without  diffi-  I 
dence  that,  impressed  by  the  doubts  which  j 
have  arisen  in  my  mind,  I  raise  a  discussion 
which,  however,  has  no  motive  but  the 
interest  of  truth. 

M.  Magnus  first  sought  to  prove  that 
human  venous  blood  contains  carbonic  acid. 
For  this  purpose  he  passed  through  blood 
a  current  of  hydrogen,  which,  after  having 
been  dried,  yielded  the  carbonic  acid  with 
which  it  was  charged  to  potassa  in  Liebig’s  , 
bulbous  apparatus.  Experiments,  each  of 
which  lasted  six  hours,  gave  him  the  fol-  i 
lowing  results : — 


Human 

venous 

Blood. 

Carbonic 

Acid. 

Or  per  cent, 
of  Blood. 

Carbonic 

Acid 

cc. 

cc. 

cc. 

cc. 

C6-8 

1 6*0 

100 

24-8 

59*8 

12*8 

100 

21-4 

02  *G 

22*2 

100 

35*2 

After  24  hours,  at  the  end  of  which  time 
the  blood  still  had  no  odor  : — 


Human 

venous 

Blood. 

Carbonic 

Acid. 

Or  per  cent, 
of  Blood. 

Carbonic 

Acid. 

cc. 

cc. 

cc. 

cc. 

62-8 

24-9 

100 

37*2 

59-8 

23-9 

100 

40-0 

62*6 

34-0 

100 

540 

By  replacing  the  hydrogen  by  air,  oxygen, 
or  nitrogen,  the  results  remained  the  same. 

I  will  not  stop  to  discuss  these  results, 
which  prove  besides  that  the  blood  contains 
much  carbonic  acid;  I  will  only  remark  that 
they  are  not  complete,  for  it  would  be 
necessary  to  submit  to  the  same  trials 
arterial  blood,  which  also  contains  carbonic 
acid.  It  would  also  be  necessary  to  deter¬ 
mine  the  relative  quantities  of  oxygen  and 
nitrogen  contained  in  each  kind  of  blood. 

But  this  important  deficiency  having  been 
made  up  in  another  series  of  experiments  of 
M.  Magnus,  by  subjecting  blood  to  the 
vacuum  produced  by  the  pneumatic  machine, 
wre  will  particularly  direct  our  attention 
to  the  various  results  which  he  obtained 
in  these  newr  circumstances.  We  must 
take  them  as  published,  and  refer  for  the 
details  of  experiment  to  his  memoir.  The 
following  Table  contains  all  these  results; 
they  are  only  arranged  in  a  different  order. 
We  have  collected  together  the  results  which 
relate  to  arterial  blood,  and,  separately  from 
these,  the  results  obtained  with  venous  blood. 
Finally,  that  all  the  experiments  may  inspire 
the  same  confidence,  and  in  order  to  dimi¬ 
nish  the  differences  which  might  exist  between 
one  experiment  and  another,  we  have  taken 
the  average  of  the  results  for  each  kind  of 
blood,  without  regarding  the  different  nature 
of  the  animals  by  which  it  was  furnished. 


Arterial  Blood. 


i 

Source  of  the  Blood. 

Volume 
of  Blood. 

Carbonic 

Acid. 

Oxygen. 

Nitrogen. 

cc. 

cc. 

cc. 

cc. 

Arterial  blood  of  a  horse,  A . 

125 

.5*4 

1*9 

2-5 

Natural  blood  of  a  very  old  but  healthy  1 
horse,  B . .  j 

130 

10-7 

4-1 

1*5 

The  same  blood,  B . 

122 

7*0 

2*2 

1-0 

Arterial  blood  of  a  cow,  C . 

123 

9*4 

3*5 

1*G 

The  same  blood,  C . 

108 

70 

3-0 

2G 

008 

39-5 

14*7 

9-2 

\  Or,  by  reducing  the  volume  of  blood  to  100 

100 

6*4967 

2-4178 

.  -- 

1.5131 

*  Anna les  tie  Chimie  et  de  Physique,  tom.  lxv.,  p.  1C9. 
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Venous  Blood. 


Source  of  the  Blood. 

Volume 
of  Blood. 

Carbonic 

Acid. 

Oxygen. 

! 

Nitrogen. 

cc. 

cc. 

cc. 

cc. 

Venous  blood  of  the  same  horse,  A . 

205 

8*8 

2*3 

1*1 

The  same  venous  blood,  A. . 

195 

100 

2*5 

1*7 

Venous  blood  of  the  same  old  horse,  B,  j 
collected  three  days  after .  1 

170 

12*4 

2*5 

4*0 

Venous  blood  of  the  same  cow,  C,  i 
collected  four  days  after . J 

153 

10*2 

1*8 

1*3 

The  same  venous  blood . . 

140 

6*1 

1*0 

0*6 

863 

47*5 

10*1 

8*7 

Or,  by  reducing  to  100 . 

100 

5*5041 

1*1703 

1*0081 

Before  interpreting  the  results  contained  in 
this  Table,  it  is  necessary  to  explain  more 
clearly  than  we  have  done  in  what  the  new 
theory  consists. 

It  admits  that,  in  the  act  of  respiration, 
the  oxygen  of  the  air  is  absorbed  by  the 
arterial  blood  in  the  lungs  ;  that  it  is  after' 
wards  carried  into  the  torrent  of  the  circula¬ 
tion  ;  that,  in  the  passage,  and  by  the  secret¬ 
ing  action  of  the  capillaries,  a  certain  quantity 
is  combined,  partly  with  carbon,  to  form 
carbonic  acid,  which  remains  in  solution  in 
the  blood  ;  and  partly  with  hydrogen  to  form 
water.  The  blood,  thus  charged  with  car¬ 
bonic  acid,  and  converted  into  venous  blood, 
arrives  in  the  lungs,  where  it  abandons  its 
carbonic  acid — again  acquires  oxygen,  and 
again  becoming  arterial  blood,  commences  a 
new  revolution. 

Thus,  M.  Magnus  should  principally 
prove: — 

1.  That  venous  blood  should  contain  car¬ 
bonic  acid  ;  and  in  the  case  where  the  arterial 
blood  also  contains  it,  in  greater  quantity 
than  the  latter. 

2.  That  the  difference  of  the  quantities  of 
carbonic  acid  in  each  blood  should  satisfy  the 
exigencies  of  respiration. 

3.  That  the  quantity  of  oxygen  absorbed 
in  the  lungs  by  the  arterial  blood,  and  after¬ 
wards  abandoned  in  its  passage  through  the 
circulation,  should  likewise  satisfy  both  the 
production  of  carbonic  acid  and  that  of  the 
water,  which  always  accompanies  it  in  the  act 
of  respiration. 

4.  That  venous  blood  should  contain  ni¬ 
trogen,  and  more  than  arterial  blood,  in  the 
case  where  the  latter  contains  it  also. 

Lut  us  see,  (hen,  whether  these  different 
conditions  are  satisfied  by  the  experiments  of 
M.  Magnus. 

The  results  contained  in  the  last  Table 
evidently  prove  that  arterial  and  venous  blood 


contain  in  solution  carbonic  acid,  oxygen, 
and  nitrogen.  This  is  a  fact  acquired  to 
science,  if  the  experiments  of  M.  Magnus  aie 
indisputable.  But  in  examining  the  relative 
quantities  of  gas  in  each  kind  of  blood,  very 
manifest  contradictions  were  soon  discovered. 
Thus,  whilst  100  parts  in  volume  of  arterial 
blood  produced  6*4967  of  carbonic  acid,  ve¬ 
nous  blood  furnished  only  5*5041.  And  yet 
the  relative  quantities  of  acid,  in  each  blood, 
should  evidently  be  in  the  contrary  direction. 
Consequently,  if  there  do  not  exist  some  un¬ 
perceived  error  in  the  results  of  M.  Magnus, 
if  I  myself  have  not  made  some  mistake,  this 
new  theory  of  respiration  should  vanish  with 
the  essential  basis  of  which  it  is  thus  de¬ 
prived  ;  for  this  theory  requires  that  the 
venous  blood  should  contain  more  carbonic 
acid  than  arterial  blood,  and  the  very  ex¬ 
periments  of  M.  Magnus  depose  to  the  con¬ 
trary  ;  arterial  blood  contains  18  per  cent, 
more  carbonic  acid  than  venous  blood  does. 

It  is  true  that,  by  his  mode  of  experiment¬ 
ing,  which  consisted,  as  we  have  said,  in  sub¬ 
mitting  the  blood  to  the  action  of  a  vacuum, 
to  disengage  from  it  the  gas  which  it  con¬ 
tains,  M.  Magnus  did  not,  perhaps,  extract 
from  the  blood  one-tenth  part  of  the  car¬ 
bonic  acid  which  it  may  contain,  since, 
by  passing  hydrogen  into  venous  blood, 
he  obtained  as  much  as  54  per  cent,  of  car¬ 
bonic  acid.  But  it  should  not  the  less  be  ad¬ 
mitted  that  the  fractions  of  carbonic  acid  ob¬ 
tained  by  M.  Magnus  should  be  proportional 
to  the  absolute  quantities  contained  in  each 
kind  of  blood  ;  and  that  if,  ipso  facto ,  they 
were  not  so,  no  other  conclusion  could  be 
arrived  at,  than  that  the  experiments  of 
M.  Magnus  are  quite  incomplete,  and  that 
they  cannot  lend  any  support  to  the  new 
theory  of  respiration. 

The  same  difficulty  as  for  carbonic  acid 
presents  itself  with  regard  to  nitrogen ;  arte- 
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rial  blood  should  contain  less  than  venous 
blood,  and,  according  to  the  Table  ot  results 
of  M.  Magnus,  it  contains  one-half  more. 
It  is  well  known  that  nitrogen  is  produced 
in  the  act  of  respiration,  and  M.  Despretz 
has  proved  even  that  its  volume  amounts  to 
about  one-fourth  of  that  of  the  carbonic 
acid.  Facts,  then,  would  here  be  formally 
opposed  to  theory. 

The  proportions  of  oxygen  alone  proceed  in 
a  favorable  direction  for  each  kind  of  blood  ; 
for  100  parts  of  arterial  blood  gave  21178 
of  it,  and  venous  blood  only  1*1703,  or 
4  above  one-half  less.  But  in  presence  of  the 
negative  results  which  we  have  noticed  as 
regards  carbonic  acid  and  nitrogen,  it  may 
be  asked,  what  value  should  rest  on  that  con¬ 
cerning  oxygen  ?  We  will  accept  it,  how¬ 
ever,  and  will  examine  the  consequences. 

It  is  at  once  evident,  that  since  carbonic 
acid  is  produced  during  the  act  of  respiration, 
at  the  expense  of  the  oxygen  absorbed  by  the 
blood,  there  should  be  a  certain  relation  be¬ 
tween  the  volumes  of  these  two  elastic  fluids. 
If,  for  example,  we  knew  only  the  relative 
volume  of  carbonic  acid  expired  in  a  given 
time,  we  should  know  that  the  corresponding 
volume  of  oxygen  absorbed  should  be  at 
least  equal  to  it  ;  and  this  condition  being 
thus  established,  it  would  be  easy  to  ascer¬ 
tain  if  it  were  satisfied  by  the  direct  results 
of  experiment.  Unfortunately,  those  ob¬ 
tained  by  M.  Magnus,  on  the  quantity  of 
carbonic  acid  contained  in  arterial  and  venous 
blood,  weaken  each  other,  and  have  abso¬ 
lutely  no  value. 

In  the  absence  of  positive  data,  which 
should  be  afforded  by  the  work  under  dis¬ 
cussion,  we  will  draw  from  other  sources 
those  which  were  quire,  and  wre  cannot  do 
better  than  take  the  data  adopted  by  M. 
Magnus.  These  data  are  : — 

1st.  That,  according  to  Sir  H.  Davy,  a 
man  expires  in  one  minute  13  cubic  inches 
of  carbonic  acid. 

2nd.  That  each  pulsation  of  the  heart 
furnishes  one  ounce  of  blood ;  and  that,  sup¬ 
posing  there  are  75  pulsations  per  minute, 
75  ounces  of  blood,  or  115*7  cubic  inches, 
pass  in  the  same  space  of  time. 

Consequently,  since  115*7  cubic  inches  of 
blood  contain  13  of  carbonic  acid,  100  of 
blood  should  contain  1 1  *23,  a  quantity  which 
blood  might  very  -well  furnish;  for  M.  Mag¬ 
nus  admits,  according  to  his  experiments, 
that  it  contains  more  than  20  per  cent. 

Now,  supposing  that  venous  blood  aban¬ 
dons  11  23  per  cent,  of  its  volume  of  car¬ 
bonic  acid,  it  U  evident  that,  in  order  to 
produce  it,  arterial  blood  should  co  tain  at 
least  an  equal  Volume  of  oxygen,  or  1 1  23. 

Mon  over,  as  in  the  act  of  respiration,  uf 


four  parts  of  oxygen  absorbed  three  arc 
converted  into  carbonic  acid  and  one  into 
water,  the  blood  should  take  in  the  lungs 
not  only  1 L *23  of  oxygen,  but  indeed 
11*23  -j-  xl^a=  14*97,  a  quantity  which  is 
sixteen  times  more  considerable  than  that 
(0*926)  which  pure  water  could  take  in  the 
same  circumstances,  that  is  to  say,  in  pre¬ 
sence  of  atmospheric  air,  and  which  would 
amount  to  14*97  — f-  '^  =  71*3  if  the  blood 
were  in  contact,  instead  of  air,  with  an  at¬ 
mosphere  of  oxygen.* 

Finally,  if  it  be  admitted,  with  M.  Mag¬ 
nus,  that  venous  blood,  on  its  arrival  in  the 
lungs,  retains  nearly  half  of  the  oxygen  pre¬ 
viously  contained  in  arterial  blood,  the  total 
quantity  which  the  latter  should  contain  on 
leaving  the  lungs  would  be — 1st,  14*97  des¬ 
tined  for  forming  carbonic  acid  and  water  ; 
2nd,  1/V,97  which  remain  in  the  venous  blood, 
that  is  to  say,  in  all,  22*15,  which  would 
suppose  that,  in  contact  with  an  atmosphere 
of  oxygen,  100  of  arterial  blood  might  take 
22*45  x  ^'=106*9  of  gas,  or  more  than  its 
volume.  Assuredly,  such  a  solubility  of  oxy¬ 
gen  in  blood,  twenty-four  times  greater  than 
in  water,  is  not  impossible  ;  but  still  it  should 
be  proved,  or,  at  least,  rendered  probable.  I 
agree,  if  it  be  wished,  that  the  data  which  I 
have  adopted  after  M.  Magnus  have  not, 
perhaps,  all  the  accuracy  desirable  ;  and  that 
large  concessions  may  be  made  with  regard 
to  them  :  but,  even  by  altering  them  greatly, 
the  objections  derived  from  so  extraordinary 
a  solubility  of  oxygen  in  blood  would, never¬ 
theless,  still  have  great  force. 

Here  it  is  very  necessary  to  be  understood 
with  respect  to  the  idea  which  should  be 
formed  of  the  union  of  oxygen  with  the 
blood.  Does  it  take  place  by  virtue  of  the 
affinity  which  produces  combinations  ?  Is  it 
simply  by  virtue  of  that  which  presides  over 
solutions  ? 

I  have  reasoned  on  the  hypothesis  of  a 
simple  solution.  M.  Magnus  has  also  adopted 
if,  and  he  could  not  do  otherwise.  This  is 
evident  as  regards  the  carbonic  acid  and 
nitrogen;  for,  as  these  two  gases  must  be 
disengaged  from  the  blood  in  contact  with  air 
in  the  lungs,  they  must  be  retained  by  only  a 
very  feeble  force,  that  which  produces  solu¬ 
tions. 


*  I  admit,  from  old  observations  which 
arc  common  to  myself  and  my  illustrious 
friend,  M.  de  Humboldt,  that  water  which 
lias  been  in  contact  with  atmospheric  air 
contains  of  its  volume  of  air  composed  of 
i.— 0*920  of  oxygen  and  4f  of  nitrogen  ; 
!  whence  it  is  concluded,  that  100  of  water  in 
contact  with  air  would  dissolve  -1*41  of  it, 

'  and  with  nitrogen  2*34. 
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As  to  the  oxygen  which,  after  having  been 
absorbed  by  the  blood,  is  disengaged  from  it 
only  under  the  form  of  carbonic  acid,  it 
seems  that  hi.  Magnus  should  have  been 
able  to  admit  that  it  combines  immediately 
and  intimately  with  the  blood ;  he  would 
thus  have  eluded  the  difficulty  we  have  men¬ 
tioned  of  so  great  a  solubility  as  that  to 
which  we  have  been  led  to  satisfy  the  exi¬ 
gencies  of  theory.  But  this  is  why  M.  Mag¬ 
nus  has  not  been  able  to  have  recourse  to 
affinity  for  fixing  the  oxygen  in  the  blood.  It 
should,  then,  have  been  asked  of  him  why 
oxygen,  fixed  in  the  blood  by  virtue  of  a 
chemical  affinity,  should  not  immediately 
have  produced  its  final  effect  ?  Why  its 
action  should  be  divided  into  two,  one 
in  the  lungs,  and  the  other  out  of  the  lungs, 
in  the  capillaries,  in  order  finally  to  produce 
carbonic  acid  and  water  ?  M.  Magnus  has 
comprehended  a  difficulty  which  would  have 
had  the  result  of  falling  into  the  old  theory, 
and  he  could  avoid  it  only  by  admitting  that 
oxygen  was  absorbed  by  the  blcod  only  by  a 
solvent  power. 

After  this  explanation,  it  will  be  well 
understood  that  all  the  gases  which  intervene 
in  the  phenomena  of  respiration,  whether 
they  be  absorbed  by  the  blood  or  disengaged 
from  it,  do  but  obey  a  simple  force  of  solu¬ 
tion,  according  to  the  laws  established  by 
Dalton. 

AYith  the.  view  of  elucidating  the  question 
under  discussion,  we  will  make  a  new  appli¬ 
cation,  with  data  partially  different  from  those 
of  which  we  have  made  use. 

According  to  recent  experiments  of  M. 
Bourgery,  an  adult  man,  respiring  freely, 
introduces  at  each  respiration  a  demi-litro 
(1  pint  English)  of  air  into  the  lungs.  He 
performs  15  such  inspirations  in  one  minute, 
and,  during  the  same  space  of  time,  the  heart 
makes  60  pulsations.  Let  us  still  suppose, 
as  before,  that  in  one  minute  the  heart 
throws  75  ounces  of  blood  into  the  lungs,  or, 
which  comes  to  the  same  thing,  2  lit.  *3  : 
finally,  let  us  admit,  with  several  observers, 
among  whom  I  reckon  myself,  that  the  air 
expired  from  the  lungs  contains,  on  the  ave¬ 
rage,  4  per  cent,  of  its  volume  of  carbonic 
acid,  we  shall  be  led  to  the  conclusion  that, 
since  the  volume  of  air  introduced  into  the 
lungs  in  one  minute  is  about  7  lit.  *5  (15 
pints),  whilst  that  of  the  blood  which  circu¬ 
lates  through  them  in  the  same  time  is  about 
2  lit.  *3,  or  3*26  times  less.  It  is  necessary, 
according  to  Dalton’s  law,  and  admitting 
that  venous  blood  dissolves  its  own  volume 
of  carbonic  acid,  that,  in  order  that  it  may 
give  to  the  air  in  the  lungs  5-^5  of  its  volume 
of  carbonic  acid,  or  in  all  13,  representing  13 
of  oxygen,  it  should  contain  (l-j-3'26)  x  4= 


17‘0  per  cent,  of  its  own  volume.  This  is 
the  minimum  of  carbonic  acid  which  venous 
blood  should  contain  ;  and  as  arterial  blood 
also  contains  it,  this  minimum  would  be  the 
difference  of  the  quantities  of  carbonic  acid 
contained  in  each  blood. 

With  regard  to  the  oxygen  necessary  for 
forming  the  13  per  cent,  of  its  volume  of 
carbonic  acid,  which  venous  blood  abandons 
to  the  air  in  the  lungs,  it  is  quite  evident  that 
arterial  blood  should  absorb  a  similar  volume 
for  the  production  of  carbonic  acid,  and  even 
one-third  more  to  furnish  that  of  water. 
Now,  the  experiments  of  M.  Magnus  are  far 
from  satisfying  these  conditions. 

M.  Magnus  seems  to  think  that  his  theory 
is  powerfully  supported  by  the  existence  of 
carbonic  acid  in  the  blood.  He  would  be 
right  if  venous  blood  contained  decidedly 
more  carbonic  acid  than  arterial  blood  ;  but, 
as  this  result  is  far  from  proved,  the  presence 
of  carbonic  acid  in  the  two  bloods  proves 
nothing  more  than  a  solubility  for  this  gas, 
of  which  all  theorists  may  avail  themselves. 

M.  Magnus  explains,  to  a  great  extent  at 
least,  the  change  of  color  of  venous  blood  by 
the  loss  of  carbonic  acid  which  it  suffers  in 
the  lungs.  Two  reasons  prevent  us  from 
partaking  in  this  opinion  :  the  first,  that  it  is 
not  demonstrated  that  venous  blood  is  freed 
from  carbonic  acid  in  the  lungs  ;  the  second, 
that  supposing  that  it  were,  the  quantity  of 
carbonic  acid  which  it  would  retain,  according 
to  M. Magnus,  should  be  so  great  in  propor¬ 
tion  to  that  which  it  gives  up,  that  so  remark¬ 
able  a  change  of  color  could  not  be  explained 
by  so  small  a  loss. 

I  do  not  wish  to  carry  this  discussion 
further.  Incomplete  as  it  is,  it  appears  to  me 
demonstrated  that  the  theory  of  respiration 
maintained  by  M.  Magnus  rests  on  no  solid 
basis ;  and  that  a  new  examination  of  the 
chemical  phenomena  of  respiration  has  be¬ 
come  necessary.  I  own  that  I  should  not 
have  dared  to  undertake  it  alone ;  but  I  have 
the  satisfaction  of  announcing  that  my  illus¬ 
trious  confrere,  M.Magendie,  is  kind  enough 
to  join  me.  From  our  united  efforts,  we  hope 
at  least,  may  arise  some  results  contributing 
to  a  more  perfect  knowledge  of  the  important 
function  of  respiration. 

M.  Magendie  said  that  he  had  very  re¬ 
cently  analysed,  comparatively,  arterial  and 
venous  bloods,  with  relation  to  the  carbonic 
acid  which  they  contain.  He  found,  in  acting 
by  displacement,  0  gr.  *066  of  it  in  100 
grammes  of  arterial  blood,  and  0  gr.  *078  in 
a  similar  quantity  of  venous  blood.  This 
result  comes  in  support  of  what  M.  Gay 
Lussac  had  said  concerning  the  disagreement 
which  exists  between  the  experiments  and  the 
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theory  of  M.  Magnus;  for,  if  this  cypher 
contradicts  the  fact  advanced  by  that  chemist 
as  to  the  greater  proportion  of  carbonic  acid 
in  arterial  blood  than  in  venous  blood,  it 
would  furnish  a  proof  in  favor  of  his  theory. 


INVESTIGATIONS  CONCERNING 
URANIUM.* 

BY  EUGENE  PEL1GOT. 

The  Memoir  which  1  now  submit  to  the 
judgment  of  the  Academy  forms  the  con¬ 
tinuation  of  the  investigations  concerning 
uranium  which  I  published  in  1842.  I  de¬ 
monstrated,  in  this  first  work,  that  uranium, 
which  had  heretofore  been  regarded  as  a 
simple  body,  is  a  metallic  oxide  ;  I  separated 
from  it  the  new  metal,  uranium.  Calling 
the  attention  of  chemists  to  the  anomalous 
properties  of  this  oxide,  I  thought  that  the 
most  simple  manner  of  determining  them 
consists  in  attributing  to  this  body  two 
distinct  parts  :  sometimes,  as  an  energetic 
base,  it  unites  with  the  acids,  and  gives  rise 
to  the  green  salts  of  protoxide  of  uranium  ; 
sometimes,  acting  as  a  simple  or  compound 
radical,  it  combines  with  chlorine  sulphur 
and  other  metalloids,  in  such  a  manner  as  to 
produce  ternary  compounds,  endowed  with 
all  the  properties  of  the  chlorides,  sulphurets 
and  other  binary  compounds,  formed  by 
the  union  of  the  metals  with  the  metalloids. 
I  gave  to  the  protoxide  of  uranium,  when  it 
presents  this  radical  character,  the  name  of 
uranyle. 

The  properties  of  peroxide  of  uranium  espe¬ 
cially  led  me  to  regard  this  interpretation  of 
facts  as  very  probable  and  almost  necessary. 
This  oxide,  wdiose  composition  is  represented 
by  the  formula  U2  O3,  is  the  base  of  the 
yellow  salts  of  uranium  which  contained  the 
oxide  and  the  acid  combined,  equivalent  for 
equivalent ;  these  salts  are,  consequently, 
tribasic  according  to  their  composition.  Ne¬ 
vertheless,  they  present  the  whole  of  the 
physical  and  chemical  characters  which  be¬ 
long  to  neutral  salts.  This  anomaly  compels 
us  to  doubt  the  value  and  the  universality  of 
the  laws  relative  to  the  composition  of  salts, 
or  else  to  attribute  to  the  oxide  of  uranium  a 
peculiar  composition.  It  appeared  to  me 
that  this  latter  view  was  most  correct ;  it 
leads  to  this  oxide  being  regarded  as  the 
equivalent  of  an  oxide  with  one  atom  of 
oxygen.  In  this  hypothesis,  it  becomes  (U2 
O2)  O,  and  it  corresponds  to  the  chloride  of 
uranyle  (U2  O'2)  Cl ;  the  two  atoms  of  oxygen 

*  Comptes  Jiendus,  No.  16.  April  15, 
1844. 


of  uranyle  not  contributing  to  its  capacity  cf 
saturation,  it  forms  neutral  salts,  by  com¬ 
bining  with  one  equivalent  of  acid. 

My  investigations  concerning  uranium, 
having  met  with  an  almost  unanimous  acqui¬ 
escence,  and,  having  been  confirmed  by  the 
various  investigations  concerning  this  metal, 
which  have  since  been  made,  I  should  perhaps 
have  been  right  in  regarding  their  results  as 
acquired  to  science,  if  they  had  not  been 
sharply  criticised  by  Berzelius.  In  his  an¬ 
nual  Reports  on  the  Progress  of  Chemistry, 
the  illustrious  perpetual  secretary  of  the 
Academy  of  Sciences  of  Stockholm,  throws 
some  doubt  on  the  accuracy  of  tire  number, 
750,  which  expresses,  according  to  my  expe¬ 
riments,  the  atomic  wreight  of  uranium.  He 
denies  to  the  protoxide  of  uranium  the  radi¬ 
cal  part  which  I  attribute  to  it.  He  denies 
that  peroxide  of  uranium  possesses  any  ex¬ 
ceptional  property;  according  to  him,  ura¬ 
nium  resembles  iron  in  its  combinations,  and, 
like  the  peroxide  of  this  latter  metal,  it  gives 
rise  to  basic  salts  soluble  in  rvater.  The  just 
deference  with  which  we  all  receive  the  cri¬ 
tical  observations  of  M.  Berzelius,  made  it 
my  duty  to  pursue  my  investigations  con¬ 
cerning  uranium,  and  to  submit  to  new  proofs 
the  opinions  which  I  have  enunciated  relative 
to  the  nature  of  the  compounds  of  this  metal. 

As  I  propose  shortly  to  return  to  the 
question" of  the  atomic  weight  of  uranium,  I 
will  only  remark  that  the  number  800,  which 
Berzelius  considers  more  accurate  than  that 
which  I  have  adopted,  and  which  he  deduces 
from  a  few  experiments  formerly  made  on 
the  oxidation  of  uranium  (protoxide  of  ura¬ 
nium),  cannot  be  admitted;  for  it  disagrees 
with  the  very  numerous  analyses  of  the  salts 
and  oxides  of  uranium,  made  by  M.  Ebel- 
mess,  who  xvas  led  to  the  number  742*8  ;  by 
M.  Rammelsberg,  w*ho  adopts  the  750,  the 
same  as  I  have  proposed ;  finally,  by  M. 
Wertheim,  who  arrived  at  the  number  740*5. 
It  is,  therefore,  very  probable  that  the  true 
number  is  somewhere  between  740  and  750. 

Berzelius  refuses  to  admit  that  the  pro¬ 
toxide  of  uranium  acts  as  a  radical,  because, 
says  lie,  this  body  is  a  salifiable  base.  1 
thought  that  I  had  prevented  this  objection, 
by  not  attributing  this  double  part  to  the 
same  body  ;'  1  supposed,  indeed,  that  the 
oxide  of  the  green  salts  presents  a  different 
molecular  constitution  from  uranyle  :  it  is 
possible,  as  I  said,  that,  although  they  have 
the  same  ponderal composition,  they  maybe, 
with  respect  to  one  another,  as  methylen  gas 
is  to  olefiant  gas,  that  their  state  of  conden¬ 
sation  may  be  different.  Do  not  the  very 
different  functions  which  the  elements  of 
ammonia  and  cyanogen  perform  in  the  com¬ 
pounds  to  which  they  give  rise,  furnish  in- 
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disputable  examples  of  molecular  modifica¬ 
tions  of  the  same  order  ? 

With  respect  to  the  salts  of  peroxide  of 
uranium,  that  Berzelius  admits,  without 
any  hesitation,  peroxide  of  uranium  pro¬ 
duces  in  preference,  with  the  acids,  soluble 
basic  salts,  and  that  it  gives  rise  to  dou¬ 
ble  salts,  with  the  neutral  salts  of  other 
bases.  He  assures  us  that  other  oxides 
act  like  it.  It  would  not,  perhaps,  have 
been  useless  to  have  named  these  oxides. 

1  know  of  none  which,  like  peroxide  of  ura¬ 
nium,  form  crystallisable,  soluble  basic  salts, 
endowed  with  all  the  properties  of  neutral 
salts,  most  frequently  to  the  exclusion  of 
every  other  saline  compound  of  the  same 
acid ;  for  it  must  be  remarked  that,  by  regard¬ 
ing,  exclusively,  the  composition  of  the  salts 
of  peroxide  of  uranium,  we  are  led  to  admit 
that  their  oxide,  which  forms  so  great  a  num¬ 
ber  of  tribasic  salts,  is  not  capable  of  forming 
any  neutral  salt.  However,  all  chemists 
regard  neutrality  as  the  most  stable,  and 
most  usual,  state  of  saliae  compounds. 

Indeed,  Berzelius  admits  the  existence  of 
three  sulphates  of  uranium— namely,  SO3, 
U2,  Q3  ;  2  SO3,  U2  O3 ;  3  SO3,  U2  O3.  The 
last  is  formed,  according  to  him,  when  SO3 
U2  O3  is  crystallised  in  concentrated  sulphuric 
acid,  and  it  constitutes  the  neutral  salt.  I 
have  in  vain  endeavored  to  produce  it,  by 
operating  in  the  circumstances  indicated  by 
Berzelius  :  I  obtained  a  very  acid  salt,  whose 
composition  is  2  SO3  (U2  O2)  OHO.  This 
salt  consequently  furnishes  a  new  argument 
in  favor  of  the  radical  part,  which  I  attribute 
to  the  protoxide  of  uranium.  It  is  equivalent 
to  bisulphate  of  potassa,  2  SO3,  KO,  HO. 

This  mode  of  making  the  composition  of 
the  salts  of  uranium  agree  with  their  pro¬ 
perties,  is  rendered  still  more  necessary  by 
the  existence  of  the  following  salts.  I  have 
purposely  chosen  them  of  the  most  complex 
and  best  known  kinds  : — 

sulpho-methylate  of  peroxide  of 

URANIUM. 

This  salt  is  prepared  by  decomposing  sul¬ 
phate  of  uranyle,  SO3  U2  O3,  3  HO,  by 
sulphomethylate  of  baryta  ;  by  evaporating, 
in  vacuo,  the  liquor  obtained  by  double  de¬ 
composition,  it  furnishes  crystals  in  large 
leaves,  which  are  extensively  deliquescent. 
The  analysis  of  this  salt  leads  to  the  formula 

2  SO3  (U2  O3)  O,  C2  H3  O,  HO. 

This  composition  appears  to  solve  the 
question  relative  to  the  state  of  saturation  of 
uranium,  for  no  basic  sulphomethylates  are 
known ;  besides,  the  property  which  the 
liquor  obtained  by  double  decomposition  pos¬ 
sesses  of  crystallising  entirely,  giving  the  salt 
whose  composition  I  have  just  presented,  and 


of  precipitating  the  salts  of  baryta  when  it 
contains  a  larger  proportion  of  sulphuric 
acid — a  proof  that  the  existence  of  another 
sulphomethylate,  even  in  the  state  of  solution, 
is  not  admissible. 

TARTRATE  OF  PEROXIDE  OF  URANIUM. 

By  putting  in  contact  equal  weights  of 
peroxide  of  uranium  and  tartaric  acid,  dis¬ 
solved  in  water,  a  yellow  liquor  is  obtained, 
which  furnishes,  by  concentration,  a  crystal¬ 
line  deposit  of  tartrate  of  uranium.  The 
cold  mother-liquor,  left  to  spontaneous  eva¬ 
poration,  gives  crystals  which  contain  a 
greater  proportion  of  water  ;  their  composi¬ 
tion  is  represented  by  the  formula — 

C8  II6  O12,  2  (U2  Q2)  O,  6  HO. 

This  salt  loses  six  equivalents  of  water 
when  it  is  dried  at  248°  F. ;  when  it  is 
deposited  from  a  boiling  liquor,  it  does  not 
contain  them. 

I  have  in  vain  endeavored  to  remove  from 
it  a  larger  proportion  of  water  by  heating  it 
to  above  392°  F. 

DOUBLE  TARTRATE  OF  URANYLE  AND 
ANTIMONY,  OR  URANIC  EMETIC. 

This  remarkable  salt  is  precipitated  in  the 
gelatinous  state  when  two  cold  solutions,  one 
of  nitrate  of  uranium,  the  other  of  ordinary 
emetic,  are  mixed ;  after  some  time  this 
deposit  becomes  crystalline ;  boiling  and 
dilute  liquors  do  not  furnish  any  immediate 
precipitate,  and  the  crystals  are  formed  in  a 
direct  manner  by  cooling ;  they  are  silky, 
sparingly  soluble  in  cold  water,  and  slightly 
effervescent. 

Their  analysis,  performed  a  great  number 
of  times,  and  in  very  various  circumstances, 
led  to  the  following  formula  : — 

C8  H2  0s,  (U2  Q2)  O,  Sb.  034HQ+7H0 

In  the  dry  vacuum,  it  loses  7  equivalents 
of  water;  at  3928  F.,  it  disengages  4  more, 
and  it  becomes  C8  H2  0s,  (U2  O2)  O,  Sb2  O3. 

The  tartaric  acid  is  consequently  found  in 
the  same  state  as  in  ordinary  emetic,  dried 
at  392°  F.,  according  to  the  analysis  of 
MM.  Dumas  and  Stas. 

Thus,  in  uranic  emetic,  the  oxide,  U2  Q3, 
replaces  the  potassa  of  the  ordinary  emetic. 
I  do  not  hope  to  meet  with  a  more  conclu¬ 
sive  fact  in  favor  of  the  constitution  which  I 
attribute  to  this  oxide. 

The  existence  of  this  salt  leads,  moreover, 
to  another  important  consequence ;  it  may, 
in  my  opinion,  be  admitted  by  induction, 
that  the  constitution  of  the  peroxide  of 
uranium  is  not  so  exceptional  as  might  at 
tirst  be  supposed;  by  extending  it,  indeed, 
to  the  protoxide  of  antimony,  and  by  con¬ 
sidering  this  body  as  a  monoxide  (Sb2  Q2)  O, 
the  composition  of  ordinary  emetic  is  made 
to  agree  with  its  hitherto  very  embarrassing 


250 


CHEMISTRY. 


properties,  which  are  those  of  a  neutral  com¬ 
pound,  although  this  compound  is  basic  in 
composition.  This  mode  of  interpreting  the 
facts  introduces  unexpected  simplicity  into 
the  mode  of  representing  the  tartrate,  since 
ordinary  emetic  becomes  the  salt  correspond¬ 
ing  to  the  neutral  tartrate  of  potassa  and 
cream  of  tartar,  dried  emetic  being  CH  H2  0s 
KO,  (Sb2  0-)  O. 

The  same  simplicity  is  maintained  if  we 
regard  emetic  as  a  double  salt,  or  if  it  be  ad¬ 
mitted  that  the  hydrogen  is  replaced  in 
organic  matters  and  in  the  acids,  by  metals 
or  compound  radicals  ;  this  theory,  which 
Davy  and  Dulong  first  advanced,  and  which 
the  present  tendencies  of  organic  chemistry 
render  so  plausible,  is  applicable  to  the  tar¬ 
trates  only,  if  it  be  admitted  that  U2  O2  and 
Sb-  O-  replace  one  ecpiivalent  of  hydrogen,  po¬ 
tassium,  or  any  other  metal.  This  is  not, 
therefore,  one  of  the  least  arguments  to 
be  adduced  for  justifying  the  radicals  whose 
adoption  I  propose. 

By  regarding  protoxide  of  antimony  as 
formed  of  (Sb-  0-)  O,  the  powder  of  alga- 
roth,  2  Sb203+Sb-Cl3,  becomes  (Sb-02)  Cl ; 
it  corresponds  to  the  chloride  of  uranyle 
(U2  O2)  Cl. 

Finally,  the  protoxide  of  bismuth  proba¬ 
bly  belongs  to  this  series  of  oxides  which 
differ  from  the  peroxides  of  iron  and  alumina, 
the  protoxide  of  chrome,  &c.,  in  forming, 
contrary  to  these  latter,  neutral  salts  by 
combining  with  one  equivalent  of  acid.  The 
nitrate  of  bismuth  is,  indeed,  NO5,  Bi2  O3 
3H0. 

In  conclusion,  the  general  laws  of  the 
composition  of  salts  being  thus  found  de¬ 
fective,  it  seems  that  they  can  be  retained  in 
their  integrity  only  by  admitting  the  exist¬ 
ence  of  oxidised  radicals,  of  which  the  per¬ 
oxide  of  uranium  presents  so  remarkable  an 
example. 


MEMOIR  ON  T11E  COMBINATIONS 
OF  PHOSPHORUS  WITH  HYDRO¬ 
GEN.* 

BY  M.  PAUL  THKNARD. 

In  studying  the  combinations  of  hydrogen 
with  phosphorus,  I  have  arrived  at  results, 
some  of  which  appear  to  me  worthy  of 
attention,  and  of  which  I  will  now  content 
myself  with  giving  a  summary. 

I.  There  exist  at  least  three  phosphurets 
of  hydrogen  ;  one  solid,  another  liquid,  and 
the  third  gaseous.  The  solid  phosphuret 
contains  less  hydrogen  than  that  which 


is  liquid,  and  the  latter  less  than  that  which 
is  gaseous. 

II.  Solid  phosphuretted  hydrogen,  first 
noticed  by  M.  Leverrier,  is  obtained  by 
various  processes,  but  especially  by  passing 
spontaneously  inflammable  phosphuretted 
gas  into  concentrated  hydrochloric  acid, 
filtering  the  liquor,  washing  the  precipitate 
with  cold  water,  and  rapidly  drying  the  mat¬ 
ter  under  the  pneumatic  machine. 

M.  Leverrier,  who  procured  it  by  other 
means,  found  it  to  be  formed  of  one  equivalent 
of  phosphorus  and  one  equivalent  of  hydro¬ 
gen  ;  according  to  me,  it  is  composed  of 
two  equivalents  of  phosphorus,  and  one  equi¬ 
valent  of  hydrogen. 

III.  Gaseous  phosphuretted  hydrogen  is 
the  phosphuretted  hydrogen  which  is  not 
spontaneously  inflammable.  It  is  easily 
prepared,  and  obtained  perfectly  pure,  and 
by  projecting  phosphuret  of  calcium  into 
almost  fuming  nitric  acid,  by  means  of  a 
vertical  (?)  tube  dipping  into  the  acid  liquid. 
At  the  same  time  that  the  gas  is  formed,  a 
large  quantity  of  a  yellow  matter,  which  ap¬ 
pears  to  be  solid  phosphuretted  hydrogen,  is 
produced. 

When,  instead  of  acid,  water  alone  is 
employed  for  the  preparation  of  phosphu¬ 
retted  hydrogen  gas,  the  latter,  as  is  known, 
is  always  spontaneously  inflammable,  but  it 
is  never;  pure  ;  it  always  contains  hydrogen 
gas,  whose  quantity  increases  with  the  dura¬ 
tion  of  the  experiment,  but,  nevertheless, 
the  real  quantity  of  phosphuretted  hydrogen 
gas  is  greater  than  under  the  influence  of  acid. 

These  differences  are  owing  to  the  circum¬ 
stance  that,  with  water  alone,  a  liypophos- 
phate  is  formed,  and  the  solid  phosphuretted 
hydrogen,  produced  at  lirst,  is  afterwards 
decomposed;  whilst,  with  the  acid,  little  or 
no  hypophosphorus  acid,  much  solid  phos¬ 
phuretted  hydrogen,  on  the  contrary,  is 
formed.  The  quantity  of  free  hydrogen  is 
also  always  in  direct  ratio  to  that  of  the 
hypophosphorus  acid,  and  in  the  inverse 
ratio  of  the  solid  phosphuretted  hydrogen. 

IV.  The  spontaneously  inflammable  phos¬ 
phuretted  hydrogen  gas  loses  its  inflamma¬ 
bility  when  it  is  put  in  contact  with  the  pro¬ 
tochloride  of  phosphorus,  and  hydrochloric 
and  hydrobi;omic  acids  ;  left  to  itself,  it  gra¬ 
dually  loses  this  property.  Light  singularly 
hastens  its  decomposition  :  in  all  cases  it 
allows  solid  phosphuretted  hydrogen  to  de¬ 
posit,  and  passes  to  the  state  of  phosphuretted 
hydrogen  gas,  which  is  not  spontaneously 
inflammable.  This  latter  gas  also  resists  the 
action  of  all  the  foregoing  agents. 

V.  But  of  all  the  phenomena  which  I  have 
observed,  the  most  remarkable  are  those  of 
which  it  remains  for  me  to  speak. 


*  Comjjtcn  Rendus,  No.  10,  April  15,  1841. 
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I  had  seen  that  by  gradually  projecting 
into  very  dilute  hydrochloric  acid,  phosphuret 
of  calcium  mixed  with  phosphate  of  lime, 
which  performs  no  part  in  the  reaction,  a 
poissuse  matter  is  sometimes  deposited,  which, 
by  the  contact  of  air,  suddenly  took  tire,  and 
which  could  only  be  phosphuretted  hydrogen. 

I  knew  that  spontaneously  inflammable 
phosphuretted  hydrogen  gas  lost  its  inflam¬ 
mability  in  the  solar  light — that  it  then  gave 
rise  to  a  very  slight  deposit  of  phosphuretted 
hydrogen,  and  was  converted  into  ordinary 
phosphuretted  hydrogen  gas. 

I  likewise  knew  that  only  a  few  bubbles  of 
spontaneously  inflammable  phosphuretted 
hydrogen  are  required  for  communicating 
this  property  to  more  than  a  quart  of  phos¬ 
phuretted  hydrogen  gas,  which  was  not  so, 
or  even  to  pure  hydrogen  gas. 

Finally,  1  knew  that  spontaneously  inflam¬ 
mable  hydrogen  gas  contained  a  very  great 
quantity  of  gas  which  was  not  so. 

Being  guided  by  all  these  observations,  I 
was  led  to  believe  that  the  cause  of  the  spon¬ 
taneous  inflammability  of  phosphuretted  hy¬ 
drogen  gas  might  depend  on  a  very  small 
quantity  of  highly  inflammable  matter;  that 
this  matter  might  be  liquid  at  the  ordinary 
temperature,  and  that  it  might  communicate 
the  property  of  inflaming  to  the  phosphu¬ 
retted  hydrogen  gas,  which  did  not  possess 
it,  by  being  reduced  into  vapor,  in  very 
minute  proportions. 

Consequently,  I  passed  several  quarts  of 
spontaneously-inflammable  hydrogen  gas  into 
glass  tubes  bent  into  the  form  of  the  letter 
U,  and  cooled  at  20°,  taking  care  at  the 
same  time  to  gently  heat  the  apparatus  in 
which  the  gas  was  produced  ;  aad  I  was  for¬ 
tunate  enough  to  see  very  soon  condensed  a 
colorless  and  perfectly  limpid  liquid,  which 
possessed  all  the  properties  which  I  had  an¬ 
ticipated  ;  it  was  evidently  the  phosphuretted 
hydrogen  which  I  sought. 

This  phosphuret  is  liquid  below  -f-  5QC  ; 
its  tension  is  considerable ;  it  is  as  colorless 
and  transparent  as  water  when  pure.  As 
soon  as  it  comes  in  contact  with  the  air  it 
inflames  vividly,  and  burns  with  a  very  in¬ 
tense  white  light,  giving  rise  to  thick  fumes. 
Exposed  in  a  bent  tube  to  the  solar  light,  it 
is  rapidly  converted  into  inflammable  phos¬ 
phuretted  hydrogen  gas,  and  into  solid  phos¬ 
phuretted  hy  d  I’ogen . 

When  it  is  kept  from  the  light,  and  sub¬ 
mitted  to  a  temperature  of  about  59?  F.,  it 
seems  to  assume  the  gaseous  form  without 
u  n  d  e  r g  <  i  ing  d  eco  m  p  osition . 

The  smafest  quantity  of  this  liquid  renders 
spontaneously  inflammable  the  phosphuretted 
hydrogen  gas  which  is  not  so,  and  hydrogen 
gas  itself.  It  is  probable  that  it  would 


communieate  the  same  property  to  all  other 
combustible  gases. 

Phosphuretted  hydx*ogen  gas,  thus  rendered 
spontaneously  inflammable,  completely  re¬ 
sembles  the  phosphuretted  hydrogen  gas 
which  is  naturally  so. 

Flydrochloric  and  hydrobromic  acids,  and 
protochloride  of  phosphorus,  immediately 
decompose  liquid  phosphuretted  hydrogen, 
and  convert  it  into  solid  phosphuretted 
hydrogen,  and  into  phosphuretted  hydrogen 
gas  which  is  not  spontaneously  inflammable. 

It  would  be  very  dangerous  to  keep  liquid 
phosphuretted  hydrogen  in  tubes  closed  and 
exposed  even  to  diffused  light :  they  might 
inflame.  These  tubes  should  be  closed,  and 
completely  buried  in  sand,  in  order  to  keep 
them  from  the  light. 

I  have  not  yet  analysed  the  liquid  phos¬ 
phuretted  hydrogen ;  I  think,  from  the 
action  which  the  solar  light  exerts  on  it,  that 
its  composition  differs  from  that  of  unin¬ 
flammable  phosphuretted  hydrogen  gas  ;  and 
if  it  were  thus,  it  would  be  more  hydrogenous 
than  the  solid  phosphuret,  and  less  so  than 
the  gaseous  phosphuret. 

Indeed,  Rose,  who  is  so  great  an  authority 
in  chemistry,  has  established  by  experiments, 
whose  accuracy  I  do  not  dispute,  that  the  in¬ 
flammable  and  uninflammable  phosphuretted 
hydrogen  gases  give  the  same  results  by 
analysis  ;  but  these  results  are  not  extraordi¬ 
nary,  since  only  a  few  traces  of  liquid  phos¬ 
phuretted  hydrogen  are  required  for  rendering 
spontaneously  inflammable  that  which  is  not 
so.  However,  I  am  about  to  determine  its 
composition  by  direct  experiments  ;  although 
liquid  and  spontaneously  inflammable,  it  is 
not  impossible  that  it  may  be  isomeric  with 
the  phosphuretted  gas  which  inflames  only  at 
a  high  temperature. 

At  all  events,  if  I  am  not  mistaken,  it  will 
be  easy  to  account  for  all  the  phenomena 
which  the  phosphuretted  hydrogen  gases 
present,  concerning  the  interpretation  of 
which  so  much  vagueness  and  uncertainty 
remains  in  the  minds  of  even  the  most  dis¬ 
tinguished  chemists. 

In  concluding  this  note  I  should  mention 
that  in  all  my  experiments,  I  have  always 
used  phosphuret  of  calcium,  prepared  in  a 
peculiar  apparatus,  by  passing  a  great  excess 
of  phosphurus  through  pure  lime,  previously 
carried  to  a  very  high  temperature.  A  large 
quantity  of  phosphuret  of  calcium,  mixed 
only  with  phosphate  of  lime,  is  thus  very 
easily  procured. 

I  intend  to  continue  my  investigations ; 
and  if  I  obtain  new  results,  worthy  of  being 
presenting  to  the  Academy,  .1  will  hasten  to 
submit  them  to  its  judgment. 
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\NA LYSIS  OF  THE  MINERAL 
WATER  AT  PRIBURG.* 

BY  F.  VARRENTRAPP. 

The  water  of  the  spring  in  the  hall  at  Dri- 
burg,  which  was  newly  enclosed  last  year, 
is  perfectly  clear,  very  pearly,  of  a  pungent 
and  somewhat  saline  ferruginous  taste,  depo¬ 
siting,  when  for  some  time  in  contact  with 
the  air,  a  reddish-yellow  precipitate,  con¬ 
sisting  of  carbonate  of  lime  and  oxide  of  iron, 
its  temperature  constantly  being  84°R. 

DETERMINATION  OF  THE  SPECIFIC 
GRAVITY. 

A  bottle  which,  at  a  temperature  of8*75QR. 
(5 1°JL^F.)  contained  88*997  of  Driburg  mi¬ 
neral  water,  contained  at  the  same  tempera¬ 
ture  only  886 '05  grms.  of  distilled  water  ; 
hence  the  specific  gravity  of  the  mineral 
water  =  1 ’004427. 

Another  bottle,  which  contained  1064*83 
grms.  of  mineral  water,  held  only  1059*08 
grms.  of  distilled  water,  hence  the  specific 
gravity  of  the  mineral  water  =  1*004570. 

QUALITATIVE  ANALYSIS. 

Exposed  to  the  air,  and  quicker  when  heat 
was  applied,  the  water  became  turbid,  disen¬ 
gaging  much  carbonic  acid  gas  and  depositing 
a  reddish-yeiiow  precipitate.  This  precipitate 
consisted  chiefly  of  carbonate  of  lime  and 
oxide  of  iron,  with  an  admixture  of  a  slight 
quantity  of  clay,  manganese,  phosphoric  acid 
and  silica,  crenic  and  apocrenic  acids. 

The  quantity,  however,  of  these  latter  sub¬ 
stances  found  therein  wras  so  inconsiderable 
that  it  could  not  be  ascertained  with  preci¬ 
sion,  though  their  presence  was  evident  in 
the  residue  obtained  by  boiling  100  pounds 
till  1 2  pounds  were  left,  and  the  insoluble  sub¬ 
stances  were  removed.  On  evaporating  the 
water  to  ti.ut  extent,  the  residue  wras  found  to 
contain  much  sulphate  of  lime  ;  it  being  in¬ 
tended  that  the  deposit  formed  by  boiling  be 
freed  from  it,  the  evaporated  water  was  to  be 
compensated  by  distilled  water.  In  the  wrater 
that  had  been  boiled,  after  filtration,  was 
found  a  considerable  quantity  of  lime  and 
sulphuric  acid,  soda,  somepotassa,  chlorine, 
and  magnesia.  Bromine,  iodine,  fluorine, 
and  lithium  could  not  be  detected  in  the 
water. 

QUANTITATIVE  ANALYSIS. 

I.  DETERMINATION  OI  THE  CHLORINE. 

a.  71*00  grms.  water  yielded  0*029  grms. 

*  Annalen  tier  ('hemic  und  Pharmacie, 
Band,  xlix.,  Heft.  2,  February,  1841. 


chloride  of  silver,  which  shows  TOO 7  of 
chlorine  in  10000  parts  of  water. 

b.  142*005  grms.  water  yielded  0*059 
chloride  of  silver,  which  shows  T025  of 
chlorine  in  10000  parts  of  water. 

II.  DETERMINATION  OF  THE  SULl’HURIC 
ACID. 

a.  415*16  grms.  of  water  yielded  T501 
sulphate  of  baryta,  which  shows  12*43  parts 
of  sulphuric  acid  in  10000  of  water. 

b.  418*06  grms.  water  yielded  1.520  sul¬ 
phate  of  baryta,  which  shows  12*19  sulphuric 
acid  in  10000  of  water. 

III.  DETERMINATION  OF  TOTASSA  AND 
SODA. 

a.  999*05  grms.  of  water  yielded  0*501 
grms. 

b.  4  70*76  water  yielded  0*236  grms.  of  a 
mixture  of  chloride  of  potassium  and  chlo¬ 
ride  of  sodium. 

The  residue  obtained  from  a,  on  being 
dissolved  in  some  water,  and  treated  with 
chloride  of  platinum,  yielded  0*110  of 
potassio-chloride  of  platinum,  showing  0*039 
chloride  of  potassium,  hence  0*33  parts  of 
chloride  of  potassium  in  10000  of  water; 
consequently,  10,000  parts  of  water  contain 
4*685  chloride  of  sodium,  and  0*33  parts 
of  chloride  of  potassium,  which  shows  2*496 
parts  of  soda,  and  0*208  of  potassa,  or  0*173 
of  potassium. 

IV.  DETERMINATION  OF  THE  IRON  AND 
CLAY. 

a.  233*92  grms.  water  yielded  0*008  grms. 
oxide  of  iron  mixed  with  some  clay. 

b.  1169*60  grms.  water  yielded  0*040 
grms.,  which  on  being  treated  with  caustic 
potassa,  gave  0*004  grms.  of  clay.  This 
shows,  on  determining  the  quantity  of  the 
oxide  of  iron,  by  calculating  that  of  the  car¬ 
bonate  of  the  protoxide,  that  10000  parts  of 
water  contain  0*45  parts  of  the  carbonate  of 
protoxide  of  iron,  and  0*03  parts  of  clay. 

V.  DETERMINATION  OF  THE  WHOLE 
QUANTITY  OF  LIME. 

a.  1169*60  grms.  water  yielded  2*494 
carbonate  of  lime,  showing,  therefore,  21*323 
parts  in  10000  of  water ;  hence  12*003 
of  caustic  lime. 

b.  492*34  grins,  water  yield  1*040  grms. 
carbonate  of  lime,  thus  showing  21*  123  parts 
in  10000  parts  o£  water,  and,  consequently, 
11*910  of  caustic  lime. 

VI. 

The  water  on  being  boiled  for  some  time, 
and  the  evaporated  portions  compensated  by 
new  additions  of  water,  yielded  a  precipitate 
amounting  in  223*92  grms.  water  to  021 
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grms.,  consequently,  to  9*36  parts  in  10000 
of  water. 

b.  492*37  grms.  water  on  boiling  yielded 
0*470  grms.  of  an  insoluble  residue,  showing 
9*54  parts  in  10000  water. 

VII.  DETERMINATION  OF  THE  SULPHATE 

OF  LIME. 

a.  492 '37  grms.  water,  on  being  boiled 
and  filtered,  yielded  0*591  of  the  carbonate 
of  lime,  thus  showing  O' 158  grms.  of  caustic 
lime;  hence  6  •  78  in  10000  of  water. 

b.  233*94  grms.  of  water,  on  being  boiled 
and  filtered,  yielded,  0*28  of  the  carbonate 
of  lime,  thus  showing  0‘ 158  grms.  of  caustic 
lime ;  consequently,  in  10000  parts  of 
water  6*75. 

VIII.  DETERMINATION  OF  THE  MAGNESIA. 

492*34  grms.  water  yielded  0*05  of  phos¬ 
phate  of  magnesia,  thus  showing  0*018  of 
magnesia;  consequently, 0*373 parts  in  10000 
parts  of  water;  hence  1*096  of  sulphate  of 
magnesia. 

IX.  DETERMINATION  OF  THE  WHOLE 
AMOUNT  OF  THE  SOLID  SUBSTANCES, 

a.  470*67  grms.  water  evaporated  at  a 
temperature  of  200°  R.(4828  F.)  to  dryness, 


left  a  solid  residue  amounting  to  1*549  grms., 
thus  showing  in  10000  parts  of  water  32*91 
parts  of  solid  substances. 

b.  1169*1  grms.  water  evaporated  to 
dryness  at  a  temperature  of  200°  R.  (482°  F.) 
left  a  solid  residue  amounting  to  3*8495,  thus 
showing  32*928  parts  in  10000  parts  of 
water. 

X.  DETERMINATION  OF  THE  CARBONIC 
ACID. 

239*8  grms.  of  water,  on  being  treated 
with  ammonia  and  chloride  of  calcium,  in 
three  different  experiments,  threw  down  a 
precipitate,  from  which,  by  the  apparatus 
recommended  by  Fresenius  and  Will,  an 
amount  of  carbonic  acid  was  obtained  in— 

a.  0*843  grms, 

b.  0*849  „ 

c.  0*850  „ 

Hence  the  whole  of  the  carbonic  acid  in 
10000  of  water  is  35*146,  and  the  carbonic 
acid  in  its  free  state,  having  in  view  Nos. 
4,  5,  and  7,  where  carbonic  acid  is  con¬ 
sidered  in  its  combined  state,  amounts  to 
30*946  parts,  thus  showing  16*194  cc. 
(cubic  centimetre)  in  10000  grms.  of  water 
at8fQ  R.  (51^°  F.)  and  77™™  (30°)  at¬ 
mospheric  pressure. 


From  the  foregoing  it  results  that  the  following  is  the  composition  of  the  spring  of 

Driburg : — 

PERSONAL  DIRECTIONS. 

10000  parts  of  water  contain—  11b.  =  16  oz.  =  7680  grs.— 

GRS.  GRS. 

a  oon  nui  -i  o  .  j  Potassium . 0*174  Chloride  of  potassium  ... .  0*253 

0*330  Chloride  of  potassium )  ri,1  .  c  v  , 

1  (Chlorine . 0*156  Chloride  of  sodium .  1*120 

1*459  Chloride  of  sodium  . .  j  £hk>rine .  0*869  }  Sulphate  sot*a  * .  3*030 

3*945  Sulphate  of  soda....  {  Sulphuric  acid  **  2*M6  }  rnaSnesia  *  •  •  •  0*842 

1*096  Sulphate  of  magnesia  j  ac\ j  *  *  (P723  }  Sulphate  °f  ........  12*547 

16*337  Sulphate  of  lime  ....  j  Sulphuric* acid*  *  9*551  j  Carbonate  of  iron . .  0*345 

0*450  Carbonate  of  protox-  f  Protoxide  of  iron  0*280  )  „  ,  ,  c  .  n  0._ 

.j  c.  r  -  ■  •!  a  ,  nr,  f  Carbonate  of  iron .  0*345 

ide  ot  iron .  I  Carbonic  acid  ..  0*170  ) 

0*030  Clay .  0*030  Clay .  0,023 

0*005  Silica  . 0*005  Silica . 0*004 

9*230  Carbonate  of  lime  . .  \  ifir!e  V  ‘  ’  .‘  j  * '  \  f  ^  *1  Carbonate  of  lime  ......  7*088 

[  Carbonic  acid  . .  4*030  J 

30*946  Carbonic  acid  in  its  free  state,  30*946  grms.=  Carbonic  acid  in  its  free  state  23*766 
16*194  cubic  centimetres  at  an  atmospheric  =51*6  cub.  inches  atmos,  press, 
pressure  of  76™  ™  (29*9212  inches)  and  a  76m™  (29*9212  inches),  temper- 
temperature  of  8fQ  (51]iQF.)  . .  ature 8fQ R.  (51  jlcF.). 


MINERAL  WATER  OF  THE  HERSTER 
SPRING,  NEAR  DRIBURG. 

The  Herster  Spring  is  situated  at  one  hour’s 
distance  from  Driburg,  containing,  according 
to  the  following  results,  nearly  the  same 


substances  as  the  mineral  water  cf  Driburg, 

O  7 

yet  essentially  differing  by  the  greater  amount 
of  sulphates  of  magnesia  and  soda,  and  a  less 
quantity  as  well  of  oxide  of  iron  as  of  the 
carbonic  acid  in  its  free  state. 
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The  following  are  the  calculated  results  : — 


0-533  Chloride  of  potassium 


Water  contains  in  10000  parts .  1  lb. 

j  Potassium .  0’280  ( 

'  ’  *  *  \  Chlorine  .  0*253  \ 

0-091  Clilorule  of  sodium  . i  Chlorine  .  0-055  } 

f  Soda .  2*343) 

\  Sulphuric  acid .  3*006  \ 

j  Magnesia .  1*245  ) 

t  Sulphuric  acid .  2*415  j 

j  Lime. . .  5*225  ) 

1  Sulphuric  acid .  7’356  j 

(  Suboxide  of  iron  ....  0*0%  t 

1  Carbonic  acid  .  0*060  j 


5*439  Sulphate  of  soda  . 

3*650  Sulphate  of  magnesia . 

12*587  Sulphate  of  lime . 

0*156  Carbonate  of  protoxide  of  iron 
11*970  Carbonate  of  lime . 


GRAINS. 

7680 

0*409 

0*069 

4*177 

2*803 

9*G62 

0*120 


J 


Lime. 


6*743  ^ 


9*192 

23*162 


1  Carbonic  acid .  5*227  j 

30*150  Carbonic  acid  in  its  free  state,  equal  to  50*35  cubic  inches . 

30*150  grms.  carbonic  acid  =  16G00  cubic  centimetres,  at  -f-  10°  R.,  (54  F.), 

and  76mm  (29*9212  inches). 

35*4  4 G  of  the  whole  amount  of  carbonic  acid . .  27*222 

34*510  of  the  whole  of  solid  substances,  found .  26*503 

34*420  of  the  whole  of  solid  substances,  as  resulting  from  additions  of  the  single 

determinations  . . .  26*434 

12*077  Precipitate  thrown  down  on  boiling .  9*275 

Furthermore,  in  50 lbs.  evaporated  to  a  residue  of  1  lb.,  have  been  discovered  traces  of 
clay,  silica,  crenic  and  apocrenic  acids,  but  less  than  in  the  water  of  Driburg. 


SKETCH  OF  DRIBURG. 

Driburg  (formerly  Iburg)  is  a  small  town 
in  Westphalia,  government  Mioden,  Pader- 
born,  on  the  east  side  of  the  Teutoburg  forest, 
where  the  Roman  general  Yarus  was  sadly 
defeated  by  Hermann,  the  leader  of  the 
German  forces.  It  contains  about  1,600 
inhabitants. 

In  its  vicinity,  a  tower,  with  some  decayed 
walls,  are  noticed,  where,  in  ancient  times, 
stood  the  castle  of  Iburg,  erected,  according 
to  some,  by  Pipinus. 

Owing  celebrity  to  its  mineral  waters,  this 
town  is  situated  in  a  valley,  representing  a 
bell-shaped  cavity.  From  the  north,  east, 
and  south,  we  mount  by  a  gently-ascending  " 
hill,  on  reaching  the  summit  of  which,  on  a 
sudden,  the  whole  is  displayed  to  our  view, 
being  then  placed  upon  a  height  of  an  annular 
shape,  which  surrounds  the  dale,  descending 
inwards  by  a  steep  declivity.  The  fountain 
is  633  feet  above  the  level  of  the  sea,  and 
first  acquired  renown  at  the  latter  end  of  the 
17th  century,  when  several  plantations  were 
made  at  the  command  of  the  Bishop  of 
Furstemberg,  and  a  description  wag  given  of 
the  fountain  in  1668  by  Bernard  Rottendorf, 
his  archiater.  Nessel  gave  the  first  chemical 
analysis  of  it  in  1  714.  The  fountain  was  first 
cleansed  in  1755. 

When  the  bailiff  Meyer  was  teftant  of  the 
fountain  in  the  year  1769,  the  demand  for  the 
water  became  brisk,  and  much  of  it  was  sent 


away;  but,  since  Baron  Sierstorf  bought  it, 
in  the  year  1782,  it  has  been  more  frequented 
by  visitors.  The  main  spring  is  enclosed  by 
a  little  building,  of  an  octangular  form, 
yielding  3,150  quarts — about  800  gallons — 
in  an  hour.  Besides  that,  there  are  the 
Louisenborn,  Herster,  and  Satzer  fountains. 

Until  lately,  the  following  two  analyses 
have  been  considered  of  some  credit. 

Sixteen  ounces  of  the  mineral  water  contain  : 

Accord-  Accord¬ 
ing  to  ing  to 
Westrumb.  DuMenil. 

GRAINS.  GRAINS. 


Sulphate  of  soda .  1  1*17  6*535 

Muriate  of  soda .  0*13  0*283 

Sulphate  of  lime .  10*68  10*973 

Muriate  of  lime  .  0*06  — 

Carbonate  of  lime  .  6*80  7*727 

Sulphate  of  magnesia  ....  2*85  7*217 

Muriate  of  magnesia  ....  0*90  0*574 

Clay .  0*05  — 

Resinous  extract .  0*13  0*020 

Carbonate  of  oxide  of  iron  1*33  0*688 

Carbonate  of  magnesia. .. .  —  0*099 

Silica  .  —  0*062 


34*10  34*143 

CUBIC  INCHES. 

Carbonic  acid  28*00 — Westrumb. 

34*99 — Du  Menil. 

•  — nt — 

[The  attention  of  the  English  public  having 
been  very  lately  directed  to  the  German 
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Spas  by  Dr.  Granville’s  excellent  Work  on 
that  subject,  we  intend  to  communicate  to 
our  readers  the  most  recent  and  warranted 
analyses  in  succession,  taking  care  to  add  a 
topographical  notice  each  time.] 


ON  SOLUBLE  ALBUMEN.* 

BY  ADOLPH  WURTZ. 

Animal  albumen  is  almost  always  met  with 
in  alkaline  liquors,  charged  also  with  different 
salts.  It  has  been  believed  that  its  solubility 
in  water  is  owing  only  to  the  presence  of 
these  inorganic  materials.  Such  is  the  opinion 
given  by  Scherer. f  However,  the  experi¬ 
ments  on  which  this  opinion  is  based  are  not 
quite  free  from  objection  ;  J  and  the  conclu¬ 
sions  which  have  been  drawn  from  them  are 
weakened  by  the  facts  which  I  shall  mention 
in  the  course  of  this  work.  I  have  succeeded, 
indeed,  in  disengaging  albumen  from  the 
foreign  principles  which  accompany  it,  with¬ 
out  impairing  its  solubility  in  water.  The 
following  is  the  process  which  I  employ  for 
preparing  pure  albumen  : — 

White  of  egg,  mixed  with  twice  its  bulk  of 
water,  is  strained, in  order  to  tear  the  cellules. 
Into  the  filtered  liquor  is  poured  a  little  sub¬ 
acetate  of  lead, which  determines  an  abundant 
precipitate.  It  is  necessary  to  avoid  adding 
an  excess  of  a  salt  of  lead,  for  the  precipitate 
would  be  dissolved.  After  having  been  washed, 
water  is  added  to  the  mass, in  such  a  manner 
as  to  form  a  pap,  and  a  current  of  carbonic 
acid  is  passed  into  it. 

The  liquor,  at  first  thick,  soon  loses  its 
consistence,  an  abundant  froth  being  at  the 
same  time  formed.  The  albuminate  of  lead 
is  decomposed  by  carbonic  acid  ;  carbonate 
of  lead  is  formed,  which  remains  suspended, 
and  the  albumen  which  is  liberated  is  dis¬ 
solved  in  water.  It  is  filtered  through  paper 
washed  with  acid,  in  order  to  separate  an 
albuminous  deposit,  to  which  I  will  recur 
further  on.  The  albumen  which  has  passed 
through  the  filter  is  not  yet  pure  ;  it  contains 
traces  of  oxide  of  lead  :  a  few  drops  of  an 
aqueous  solution  of  sulphuretted  hydrogen 
are  added  ;  the  liquor  turns  brown,  but  re¬ 
mains  transparent,  for  the  sulphuret  of  lead 
is  not  precipitated.  In  order  to  separate  it, 
it  is  cautiously  heated  at  140°  F.,  until  the 
liquor  becomes  turbid  ;  the  first  flocks  of 


*  Comptes  Rendus ,  No,  10,  April  15, 
1844. 

]’  Annalen  der  Chemie  und  Pharmacie, 
vol.  xl.,  p.  1. 

J  Berzelius,  Jahresbericht ,  1842,  p.  543.  I 


albumen  carry  down  all  the  sulphuret  of  lead 
on  being  precipitated.  The  liquor,  rendered 
colorless  by  filtration,  is  evaporated  in  large 
capsules  at  a  temperature  of  122°  F.  The 
residue  constitutes  solid  albumen  in  the  pure 
state. 

The  solution  of  albumen  in  pure  water 
and  coagulated  albumen  present  a  feeble 
acid  reaction.  If  coagulated  albumen  be 
digested,  at  a  gentle  heat,  with  carbonate  or 
bicarbonate  of  soda,  it  combines  with  the 
soda,  displacing  the  carbonic  acid.  Indeed, 
if,  after  some  time,  the  matter  be  collected  on 
a  filter,  and  submitted  to  prolonged  washing, 
it  is  found  completely  neutral  to  litmus 
paper ;  but,  by  incineration,  it  leaves  a 
strongly- alkaline  residue. 

Hruschauer  likewise  proved  this  acid  re¬ 
action  in  albumen  precipitated  by  sulphuric 
acid,  and  purified  by  long  washings. 

Again,  Jones  and  Rochleder  have  proved 
that  perfectly  pure  casein  andlegumine  feebly 
redden  tincture  of  litmus. 

If  a  solution  of  pure  albumen  be  heated  to 
139°  F.,  it  begins  to  become  turbid;  from 
141°  to  145°  F.,  flocks  are  formed  in  the 
liquor,  and,  at  a  little  higher  temperature,  the 
whole  assumes  the  form  of  a  mass.  It  is 
evident  that  the  solution  of  pure  albumen 
acts  exactly  like  white  of  egg. 

I  have  taken  the  greatest  care  to  verify 
and  to  indicate  ail  these  properties  of  pure 
albumen,  with  the  view  of  proving  its  identity 
with  the  matter  which  exists  in  the  white  of 
egg.  It  remains  for  me  to  point  out  the 
results  which  the  analyses  of  several  samples 
of  albumen  have  afforded  me. 

The  following  is  the  composition  of  solid 


albumen  : — 

ii. 

hi. 

Carbon . 

52-88 

52-70 

Hydrogen . 

7-19 

7-06 

Nitrogen  .......... 

15-56 

12-55 

Oxygen,  &c.  . . 

24-38 

24-69 

100-00 

10-000 

For  insoluble  albumen 

we  have- 

B 

D 

Sample  treated 

Carbon . 

52-92 

by  ether. 

52-82 

Hydrogen . 

7-15 

7-23 

Nitrogen . . 

.  15-65 

?  ? 

Oxygen,  &c . . 

.  24-28 

1  f 

10-000 

It  is  evident  that  the  composition  of  al¬ 
bumen  purified  by  the  above-described  pro¬ 
cess  is  uniform.  These  analyses  agree, 
moreover,  with  those  published  by  MM. 
Dumas  and  Cahours. 

I  have  likewise  endeavored  to  purify  the 
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albumen  of  the  serum  ;  but  the  precipitate 
which  the  subacetate  of  lead  forms  in  the 
serum  of  blood,  is  only  very  incompletely 
decomposed  by  carbonic  acid,  and  furnishes 
only  extremely  weak  albuminous  liquors. 
Consequently,  I  have  renounced  this  process 
of  purification. 


ON  THE  AMOUNT  OF  MANN1TE 
CONTAINED  IN  THE  AGARICUS 
PIPERATUS.* 

Some  time  ago,  one  of  us,  in  conjunction 
with  M.  Pelouze,  shewed  that  the  sweet 
substance  of  several  species  of  mushroom, 
viz.,  that  of  Cantharellus  esculent  us  and 
Clavellaria  coralloides,  is  nothing  else  than 
mannite. 

From  this  statement  it  became  probable 
that  the  mushroom-sugar  of  Braconnot, 
which  is  considered  as  capable  of  undergoing 
fermentation,  is  merely  mannite  mixed  with 
a  portion  of  a  known  kind  of  sugar.  It 
was,  however,  admissible  that  some  other 
species  of  mushroom  might  really  contain  a 
variety  of  sugar,  which  is  sui  generis,  and 
liable  to  ferment.  For  these  reasons  Messrs. 
Knoj)  and  Schnedermann,  on  examining  the 
acrid  substance  of  the  Ayaricus  piperatus, 
directed  their  attention  to  the  so-called 
mushroom-sugar.  And  it  appeared,  both 
from  the  peculiar  properties  and  the  analyses, 
that  the  sweet  substance  of  that  particular 
mushroom  was  nothing  but  mannite  ex¬ 
tracted  in  considerable  quantities. 

A  large  quantity  of  that  mushroom  was 
pressed,  the  juice  obtained  separated,  treated 
first  with  acetate  of  lead,  and  then  with  sul¬ 
phuretted  hydrogen,  and  evaporated  to  the 
consistence  of  an  extract ;  and,  in  that  state, 
after  having  been  treated  with  alcohol,  the 
latter  liquid  was  again  removed  by  distilla¬ 
tion. 

The  residue,  representing  a  solid  brownish 
crystalline  mass,  on  being  repeatedly  treated 
with  alcohol  and  animal  charcoal,  yielded 
with  some  facility  colorless  mannite. 

— nt — 


ON  OIL  OF  CHAMOMILE.f 

The  volatile  oil  of  Matricaria  chamomilla , 
distinguished  by  its  deep  blue  color,  has  not 
hitherto  been  subjected  to  a  closer  investiga¬ 
tion.  It  is  not  known  whether  this  color  be 
attributable  to  the  oil  itself,  or  to  a  volatile 
substance  dissolved  in  it ;  whether  it  be  one 

*  Annalen  (ler  Cheniie  wad  PJiarruacie, 
Baud  x  1  i x . ,  Heft  2,  February,  1344. 
f  Ibid. 


oil  or  a  compound  of  several  oils,  one  of 
which  might  be  blue,  and  the  other  colorless. 
The  small  quantity  in  which  it  can  be  ob¬ 
tained,  and  its  high  price,  make  a  thorough 
investigation  impossible.  Some  experiments 
made  by  M.  Borntriiger  with  oil  obtained 
from  pure  chamomile  flowers  gave  the  fol¬ 
lowing  results : — 

On  being  distilled  several  times  with  water, 
it  retains  its  deep  blue  color ;  the  first  drops 
are  of  the  same  blue  tint  as  the  last  ones.  It 
is  known  that  the  water  which  distils  over  with 
it  is  colorless.  On  being  shaken  with  ether,  and 
after  this  latter  substance  has  been  allowed  to 
evaporate,  a  small  quantity  of  an  almost  co¬ 
lorless  oil  remains,  the  odor  of  which  is  es¬ 
sentially  different  from  that  of  the  blue  oil. 
The  blue  oil  is  soluble  in  alcohol  as  well  as 
in  ether,  with  a  blue  color.  On  allowing 
the  blue  oil  to  cool  to  a  degree  below  0PC. 
(-f-  32°  F.)  it  thickens,  very  similar  in 
appearance  to  a  solid.  In  this  manner,  how¬ 
ever,  no  stearopten  could  be  separated, 
though  the  oil,  as  it  occurs  in  commerce, 
if  it  be  very  dense,  sometimes  clearly  exhibits 
lamellae  of  colorless  stearopten. 

The  following  are  the  results  of  four  ana¬ 
lyses  which  have  been  obtained  after  the  oil 
wras  left  in  contact  for  a  whole  fortnight  with 
fused  chloride  of  calcium  : — 


i. 

n. 

III.  IV. 

Carbon  .... 

79-85 

79-81 

79-5G  78-2G 

Hydrogen  . . 

UWiO 

I0-G9 

10-83 

Oxygen  .... 

9*55 

9-50 

9.61 

Analyses  No.  3  and  No.  4  were  made 
with  an  oil  which  was  distilled  by  itself.  No. 
3  was  the  portion  which  first  passed  over. 
No.  4  passed  over  last  of  all.  In  the  retort 
remained  a  brown  resin-like  mass.  The  gas 
of  the  oil  is  perfectly  colorless. 

— nt — 


ON  THE  CONVERSION  OF  FIBRIN 
INTO  BUTYRIC  ACID  * 

BY  ADOLPH  WURTZ. 

If  fibrin  be  left  in  the  air  during  the  heat  of 
summer,  it  is  completely  liquified  at  the  end 
of  eight  days.  The  liquid  gives  out  an  odor 
of  mouldy  cheese,  and  coagulates  by  heat. 
This  latter  property  is  due  to  the  albumen 
which  it  contains,  and  which  may  easily  be 
isolated  by  precipitating  the  liquor  diluted 
with  water,  and  filtered  by  subacetate  of  lead, 
washing  the  deposit  and  decomposing  it  by  a 
current  of  carbonic  acid.  There  is  thus  ob¬ 
tained  a  solution  coagulable  by  heat,  which 
presents  all  the  characters  of  albumen.  The 
other  products  of  this  putrefaction  are — car- 

*  Cornpfps  Kendus ,  No.  1G,  1844. 
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bonic  acid,  acetic  acid,  butyric  acid,  and 
ammonia. 

To  isolate  the  butyric  acid,  I  diluted  the 
liquid  arising  from  the  putrefaction  of  fibrin 
with  twice  its  volume  of  water.  I  heated  the 
liquor,  and  I  added  sulphuric  acid  in  slight 
excess.  The  albumen  precipitated  was  sepa¬ 
rated  by  the  filter,  and  the  clear  liquor  was 
distilled  to  half  its  bulk.  The  product  of 
the  distillation  strongly  reddened  tincture 
of  litmus  ;  I  neutralised  it  by  carbonate  of 
lead,  and  evaporated  the  solution.  At  a 
certain  degree  of  concentration,  butyrate  of 
lead  was  separated  from  the  liquor  under  the 
form  of  a  thick  oil,  which  became  a  soft  and 
resinous  mass  on  cooling.  The  liquor  was  de¬ 
canted,  evaporated  to  dryness,  then  i-edis- 
solved  in  alcohol.  The  alcoholic  solution, 
after  having  been  mixed  with  water,  was 
turbid,  and  allowed  to  deposit  a  new  quantity 
of  butyrate  of  lead,  presenting  the  characters 
which  I  have  just  indicated.  This  salt  was 
redissolved  in  weak  alcohol,  and  decomposed 
by  a  sufficient  quantity  of  caustic  potassa. 
The  filtered  liquid  was  evaporated  almost  to 
dryness,  then  treated  by  concentrated  phos¬ 
phoric  acid,  which  separated  from  the  liquor 
an  oily  layer,  which  was  removedjn  order  to 
be  distilled.  The  boiling  point  of  the  acid 
was  rapidly  raised  from  266°  to  320°  F.,  and 
the  product  of  the  distillation,  which  was 
perfectly  colorless,  presented  all  the  characters 
of  butyric  acid. 

Putrefaction  is  not  the  only  means  by 
which  fibrin  is  converted  into  a  volatile  fatty 
body.  I  have  observed  that  by  heating  in  an 
oil-bath,  at  temperatures  of  320^  and  356° 
F.,  pure  fibrin,  with  lime  and  potassa,  a 
small  quantity  of  a  volatile  fat  acid  is  formed, 
which  remains  combined  with  the  potassa  ; 
whilst  ammonia  and  other  volatile  products 
are  disengaged.  It  is  easy  to  extract  the 
volatile  fat  acid  from  the  residue,  by  dissolving 
the  latter  in  water,  supersaturating  by  phos¬ 
phoric  acid,  and  submitting  the  liquor  to  dis¬ 
tillation.  The  distilled  product  is  neutralised 
by  an  alkali,  evaporated,  and  the  residue  is 
treated  by  phosphoric  acid  of  a  syrupy  con¬ 
sistence,  which  separates  from  it  an  oily  layer, 
easily  ascertained  to  be  a  volatile  fat  acid. 
This  acid  presents  the  properties  of  butyric 
acid  ;  however,  I  have  not  yet  proved  by 
analysis  its  identity  with  this  latter  acid. 


INVESTIGATIONS  CONCERNING  ES¬ 
SENTIAL  OIL  OF  SASSAFRAS.* 

BY  M.  SAINT-EVRE. 

The  oil  of  commerce,  extracted  from  the 
wood  of  the  Laurus  sassafras,  is  presented 

*  Comptes  Renchis ,  No,  16, 

N.S.,  Vol,  II, 


under  the  form  of  a  light  yellow  liquid,  of 
a  bitter  taste,  and  of  an  odor  resembling  that 
of  Tennel.  Its  density  is  1-09,  at  50°F.  ; 
submitted  to  distillation,  it  begins  to  disen¬ 
gage  green  vapors  towards  250°F.  The 
boiling  point  afterwards  rapidly  rises  to 
410°F.,  at  which  it  remains  stationary,  until 
the  greater  part  of  the  liquid  has  disappeared. 

This  oil  thus  prepared,  submitted  to  ele¬ 
mentary  analysis,  gave  the  following  results  : 


Cls  .. 

. . • » . .  108 

72-0 

H10  . . 

G-6 

O2  .. 

21-4 

A 

129 

100-0 

But  as,  in  causing  bromine  to  act  on  the  es¬ 
sence,  a  crystallised  product  is  obtained,  and 
as  the  analysis  of  this  product  prepared  with 
the  same  oil  presented  great  differences  in 
the  determination  of  the  constituent  elements, 
it  appeared  probable  that  a  mixture  of  two 
oils  had  been  operated  on,  and,  consequently, 
it  was  necessary  to  separate  them  ;  besides, 
by  passing  into  the  distilled  essence  a  stream 
of  pure  and  dry  ammoniacal  gas,  a  liquid 
free  from  nitrogen  was  obtained,  which  was 
susceptible  of  crystallising,  by  cold  and  spon¬ 
taneous  evaporation,  in  very  voluminous 
prisms.  The  analysis  of  these  last  crystals 
gave  the  following  results  : — 


C  .  73-03  73.30 

H  .  6-15  6-22 

O  . 20-82  20-48 

N  .  0-00  0-00 


100-00  100-00 

Seeing  the  carbon  increased  in  this  manner, 
and  the  absence  of  nitrogen,  I  thought  the 
oil  should  be  submitted  to  a  more  intense 
cold,  by  placing  it  in  a  mixture  of  12  parts  of 
ice,  5  of  common  salt,  and  5  of  nitrate  of 
ammonia.  It  first  became  opalescent,  and 
being  left  to  itself  in  the  refrigerant  mixture, 
at  the  end  of  five  or  six  hours  the  vessel 
which  contained  it  was  found  covered 
with  bulky  crystals,  not  less  than  half  a  cen¬ 
timetre  in  size,  and  perfectly  white  ;  they 
were  rapidly  pressed  between  folds  of  blot¬ 
ting-paper,  melted  and  crystallised  a  second 
time  by  the  same  means,  and  the  product 
was  then  ready  for  analysis. 

These  crystals,  analysed  with  the  greatest 
care,  gave  the  following  results 


C20  .  120  74-07 

H10 .  5  6-17 

O2  ......  16  19-76 


141  100-00 

ACTION  OF  BROMINE. 

By  pouring  with  the  ordinary  precautions  a 
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suitable  quantity  of  bromine  on  essence  of 
sassafras,  a  violent  reaction  takes  place  : 
abundant  vapors  of  hydrobromic  acid  are  dis¬ 
engaged,  and  when  they  cease,  the  oil  sud¬ 
denly  solidifies,  and  takes  the  form  of  a 
crystalline  mass. 

These  crystals  correspond  to  the  formula 


of  substitution  C20 

H2  o- 

BrsU  ’ 

which  gives 

C20 . 

.  GO 

15*42 

H2 . 

.  1 

0*25 

Br8  . 

80*20 

0- . 

.  16 

4*13 

389 

100*00 

PREPARATION  OF  BENZOIC  ACID.* 

Benzoin,  reduced  to  powder,  is  dissolved 
by  applying  heat,  in  nearly  an  equal  bulk  of 
highly  rectified  spirit  of  wine.  The  solution, 
while  still  hot,  is  mixed,  by  slow  degrees, 
with  as  much  hydrochloric  acid  as  w*ill 
begin  to  throw  down  the  resin,  and  the 
mass  is  subjected  to  distillation.  The  benzoic 
acid  passes  over  under  the  form  of  benzoic 
ether,  partly  as  distinct  drops,  partly  dissolved 
in  the  alcoholic  distilled  liquor.  The  distil¬ 
lation  is  continued  as  long  as  the  consistence 
of  the  mass  admits  of  it.  On  its  becoming 
too  dense,  it  is  allowed  to  cool ;  and,  after 
some  hot  water  has  been  added,  the  distilla¬ 
tion  is  to  be  resumed,  and  continued  until 
ether  is  no  longer  obtained.  The  water  re¬ 
maining  in  the  distilling  apparatus  is,  while 
still  boiling,  poured  off  from  the  clear  resin, 
which,  on  cooling,  deposits  benzoic  acid,  pro¬ 
bably  originating  from  the  decomposed  ben¬ 
zoic  ether. 

The  distilled  liquor  obtained  is  digested 
with  caustic  potassa  until  the  whole  of  the. 
ether  is  decomposed,  finally  heated  to  ebulli¬ 
tion,  and  saturated  with  hydrochloric  acid. 
On  cooling,  the  benzoic  acid  separates  by 
crystallisation.  It  seems  that  in  this  way  the 
whole  of  the  benzoic  acid  contained  in  the 
resin  had  been  extracted  ;  and,  with  regard  to 
its  pharmaceutical  use,  it  is  to  be  kept  in 
view  that  the  acid  obtained  in  the  aforesaid 
manner  is  endowed  with  an  odor  just  the 
same  as  that  exhaled  by  the  benzoic  acid  pro¬ 
cured  by  sublimation.  I  do  not  intend  to 
maintain  that  the  above  given  proportions  of 
resin,  muriatic  acid,  and  alcohol,  are  the 
most  appropriate  ones. 

.  — nt — 


ON  THE  HYDROGURET  OF  COPPER. 

BY  ADOLPHE  WU RTZ.* 

In  examining  the  action  of  hypophosphorus 
acid  on  the  salts  of  copper,  I  discovered,  in 
certain  circumstances,  the  formation  of  a 
hydroguret  of  copper,  possessing  all  the  cha¬ 
racters  of  a  definite  compound.  This  body 
may  be  prepared  in  the  following  manner  : — 

One  part  of  hypophosphite  of  baryta  is  dis¬ 
solved  in  water,  and  the  baryta  is  completely 
precipitated  by  sulphuric  acid ;  0.8  part  of 
sulphate  of  copper  in  concentrated  solu¬ 
tion  are  added  to  the  filtered  solution.  The 
mixture  is  gently  heated  to  a  temperature 
which  should  not  exceed  158°  F.  The 
liquor  takes  a  green  tint,  then  a  precipitate 
is  formed  which  is  at  first  vellow,  but  wdiich 
becomes  darker,  until  it  presents  the  color 
of  kermes.  At  this  point  of  the  operation  a 
disengagement  of  a  few  bubbles  of  hydrogen 
is  often  remarked ;  the  flask  must  then  be 
quickly  cooled.  The  cooled  liquor  is  fil¬ 
tered,  and  the  deposit  is  washed  with  water 
deprived  of  air,  and  in  an  atmosphere  of 
carbonic  acid.  It  only  remains  to  dry  the 
matter,  by  pressing  the  filter  between  folds 
of  blotting-paper. 

The  dry  hydroguret  of  copper  inflames  in 
chlorine  with  a  production  of  thick  vapors, 
which  condense  in  flocks  of  chloride  of  cop¬ 
per.  This  incandescence  is  likewise  observed 
in  throwing  it  into  bromine. 

Hydrochloric  acid  exerts  on  hydroguret  of 
copper  a  very  remarkable  action.  With 
concentrated  acid,  even  without  heat,  a  vivid 
effervescence  of  hydrogen  i$  produced,  and 
chloride  of  copper  is  formed.  If  too  great 
an  excess  of  acid  be  not  employed,  this  salt 
crystallises  partly  in  small  bracteae,  which 
are  easily  distinguished  in  the  midst  of  a 
slight  residue  of  copper.  By  the  addition  of 
a  little  water,  the  liquor  becomes  milky  ;  it 
presents,  besides,  all  the  characters  of  the  salts 
of  copper.  According  to  this,  it  is  evident 
that  the  hydroguret  of  copper  and  the  hydro¬ 
chloric  acid  are  both  decomposed.  I  have 
proved  this  fact  by  direct  experiments,  by 
decomposing  hydroguret  of  copper,  on  one 
hand,  by  heat  alone,  and  on  the  other  hand, 
by  hydrochloric  acid.  In  the  second  case,  I 
obtained,,  for  an  equal  quantity  of  matter, 
sensibly  a  double  volume  of  hydrogen  gas. 
It  is  known  that  hydrochloric  acid  attacks 
copper  only  with  extreme  difficulty  ;  and  the 
presence  of  hydrogen,  far  from  favoring  the 
reaction,  should,  according  to  the  laws  of 
affinity,  add  a  new  obstacle.  The  decom¬ 
position  of  hydroguret  of  copper  appears, 
therefore,  to  be  effected  by  virtue  of  an  action 
of  contact. 


*  Liebig's  Annalen. 


*  Comp  ten  Rendus,  No.  10. 
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In  four  analyses,  of  different  samples,  I 
obtained  the  following  numbers  : — 

I.  II.  in.  IV. 

Copper..  98-780  98-785  98*779  98*771 
Hydrogen  1*220  1*215  1*221  1*229 

100-000  100*000  100-000  100.000 
Calculation. 

C2  H  Cus  H3 
Copper. ......  98*446  98*830 

Hydrogen*....  1*554  1*170 

100-000  100*000 

By  taking  the  foregoing  analyses  for  a 
basis,  it  is  found  that,  in  the  hydroguret  of 
copper,  the  copper  is  combined  with  about 
1200  times  its  volume  of  hydrogen. 


ON  THE  COMPOSITION  OF  THE 
ASHES  OF  POTATOES. 

BY  DR.  A.  VOGEL,  JUN. 

The  ashes  of  potatoes  contain  17*5  per  cent, 
of  substances  which  are  insoluble  in  water, 
and  82*5  per  cent,  of  substances  soluble  in 
water. 

The  17*5  parts  are  composed  of  9  parts  of 
phosphates,  and  8*5  of  carbonates.  The 
phosphates  consist  chiefly  of  phosphate  of 
lime  mixed  with  some  traces  of  phosphate  of 
magnesia,  clay,  and  oxide  of  iron.  The  car¬ 
bonates  consist  of  carbonate  of  lime,  and  a 
little  carbonate  of  magnesia. 

The  constituent  parts  which  are  soluble  in 
water  are  chiefly  carbonates,  sulphates,  and 
phosphates,  the  base  of  which  is  an  alkali, 
and  some  traces  of  metallic  chlorides.  It  is 
very  remarkable  that  in  these  ashes  the  quan¬ 
tity  of  soda  exceeds  that  of  the  potassa. 
Three  experiments  gave  the  same  results  with 
regard  to  that  particular  point  ;  the  soda  ob¬ 
tained  was  constantly  one  per  cent,  more 
than  the  potassa.  The  whole  of  the  phos¬ 
phoric  acid  amounted  to  5*33,  and  that  of 
the  sulphuric  acid  to  6*93, 

No  silica  was  contained  in  these  ashes. 

— nt. — 


ON  THE  PREPARATION  OF  CAR¬ 
BONATE  OF  LITHIA.t 

Lithia  w*as  discoved  by  Arfwedson,  a 
Swedish  chemist,  in  the  petalite  found  at 
Uton,  in  Sweden ;  it  exists  also  in  the 
spodumene  found  in  the  same  locality. 


*  H  =  12*5. 

f  Journal  de  Chimie  'Medicate,  May, 
1844. 


To  obtain  this  oxide,  the  ore  which  con¬ 
tains  it  is  powdered,  calcined  with  five  times 
its  weight  of  pure  nitrate  of  baryta,  in  a 
platinum  crucible  ;  the  product  of  the  calci¬ 
nation  is  treated  with  from  fifteen  to  twenty 
times  its  weight  of  water ;  an  excess  of 
hydrochloric  acid  is  added  which  dissolves 
all  the  product ;  it  is  evaporated  to  dryness  ; 
the  residue  is  treated  by  water  acidulated 
with  hydrochloric  acid,  and  it  is  filtered  to 
separate  the  silica.  An  excess  of  sulphuric 
acid  is  poured  into  the  filtered  solution  in 
order  to  precipitate  the  baryta,  then  the 
liquor  is  supersaturated,  from  which  the 
sulphate  is  separated  with  ammonia,  which 
isolates  the  alumina  ;  the  liquor  which  con¬ 
tains  the  sulphate  of  lithia  is  filtered,  evapo¬ 
rated  to  dryness,  and  calcined  to  drive  off  the 
ammoniacal  salts  mixed  with  a  sulphate. 

The  residue,  which  contains  the  sulphate 
of  lithia,  is  treated  by  water,  filtered,  con¬ 
centrated,  and  precipitated  by  carbonate  of 
soda  ;  the  precipitate  is  collected  on  a  filter, 
washed  with  very  little  water,  dried,  and 
preserved.* 

The  carbonate  of  lithia  is  found  in  solution 
in  some  mineral  waters,  and  particularly 
in  those  of  Bohemia ;  it  is  also  found  in 
some  of  the  mineral  waters  of  France.  We 
can  readily  conceive  the  advantage  which 
may  be  derived  from  these  waters  in  the 
treatment  of  patients  afflicted  with  gravel 
and  vescical  calculi. 

The  carbonate  of  lithia  is  rare,  and  difficult 
to  be  procured.  It  is  desirable  that  further- 
experiments  be  made  relative  to  the  effi¬ 
cacy  of  this  salt,  and  that  it  be  more  com¬ 
monly  prepared,  if  this  efficacy  be  well 
demonstrated. 


ON  THE  PRESENCE  OF  PHOSPHATE 
OF  LIME  IN  WINES. t 

BY  M.  COLIN. 

M.  Belin  and  myself  were  charged  in  1841, 
by  the  tribunal  of  Versailles,  with  examining 
a  suspected  wine,  which  we  compared  with 
some  wine  of  Lower  Burgundy  on  which 
we  could  depend,  and  in  our  report  we 
noticed  phosphate  of  lime,  as  existing  in 
natural  wines.  This  observation  surprised 
us  the  less,  as  one  of  us,  in  his  investigations 
concerning  fermentation,  had  found  phos- 


*  If  it  be  wished,  the  sulphate  might  be 
decomposed  by  baryta-water ;  the  liquor  is 
then  filtered,  and  rapidly  evaporated  to 
obtain  the  lithia,  which,  exposed  to  the  air, 
would  pass  to  the  state  of  carbonate, 
f  Journal  de  Pharmacie,  May,  1844. 
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phate  of  lime  in  yeast ;  this  salt,  therefore, 
accompanies  the  ferment.  A  new  chemical 
investigation  has  just  heen  confided  to  ns  , 
we  have  taken,  for  comparison,  some  southern 
wines,  and  we  have  also  found  phosphate  of 
lime  in  them.  Consequently,  M.  Jacob, 
who  has  recently  submitted  to  numerous 
analyses  the  wines  of  Tonnerre,  is  wrong  in 
regarding  this  phosphate  as  peculiar  to  the 
wines  of  this  growth. 


PURIFICATION  OF  MERCURY.* 

Mercury  heated  to  104°  F.  is  agitated 
with  a  very  concentrated  solution  of  nitrate 
of  mercury.  By  this  operation,  the  foreign 
metals  are  oxidised  and  dissolved. 

This  simple  and  rapid  process  of  purifica¬ 
tion  of  a  metal  so  often  altered  by  fraud, 
appears  to  us  to  merit  the  attention  of 
chemists. 
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ON  A  NEW  MODE  OF  PREPARING 
THE  PLATES  DESTINED  TO  RE¬ 
CEIVE  PHOTOGRAPHIC  IMAGES.* 

BY  M.  DAGUERRE. — LETTER  TO  M.  ARAGO. 

You  have  been  kind  enough  to  announce  to 
the  Academy  that  I  had  arrived,  by  a  series 
of  experiments,  at  recognising  in  a  certain 
manner  that,  in  the  present  state  of  my  pro¬ 
cess,  the  layer  sensible  to  light  being  too 
thin,  could  not  furnish  all  the  gradation 
of  tints  necessary  for  reproducing  nature 
with  relief  and  firmness ;  indeed,  although 
the  proofs  hitherto  obtained  are  not  deficient 
in  purity,  they  leave,  with  a  few  exceptions, 
much  to  be  desired  writh  relation  to  general 
effect  and  relief. f 

It  is  by  superposing  on  the  plate  several 
metals,  reducing  them  to  powder  by  friction, 
and  by  acidulating  the  empty  spaces  which 
the  molecules  leave,  that  I  have  been  enabled 
to  develop  galvanic  actions  which  permit 
the  employment  of  a  much  thicker  layer  of 
iodide,  without  having  to  fear,  during  the 
operation  of  light  in  the  camera  obscura, 
the  influence  of  the  liberated  iodine. 

The  new  combination  which  I  employ,  and 
which  is  composed  of  several  metallic 
iodides,  has  the  advantage  of  giving  a  sen¬ 
sible  layer  capable  of  receiving  impressions 
simultaneously  by  all  the  degrees  of  tone,  and 
I  thus  obtain,  in  a  very  short  space  of  time, 
the  representation  of  objects  vividly  en- 

*  Comptes  Rendus ,  No.  17,  April  22, 
1844. 

f  On  the  plate  cleaned  by  means  of  the 
layer  of  water,  as  l  have  pointed  out,  very- 
fine  impressions  are  very  rapidly  obtained, 
but  which  are  also  wanting  in  'relief,  on 
account  of  the  thinness  of  the  sensible 
layer. 


lightened  with  demi-tints,  all  of  which  re¬ 
tain,  as  in  nature,  their  transparency  and 
their  relative  value. 

By  adding  gold  to  the  metals  which  I  first 
used,  I  am  .enabled  to  avoid  the  great  diffi¬ 
culty  which  the  use  of  bromine,  as  an  acce¬ 
lerating  substance,  presented.  It  is  known 
that  only  .very  experienced  persons  could 
employ  bromine  with  success,  and  that  they 
Were  able  to  obtain  the  maximum  of  sensi¬ 
bility  only  by  chance,  since  it  is  impossible 
to  determine  this  point  very  precisely,  and 
since  immediately  beyond  it  the  bromine 
attacks  the  silver,  and  is  opposed  to  the 
formation  of  the  image.f 

With  my  new7  means,  the  layer  of  iodine 
is  alw7ays  saturated  with  bromine,  since  the 
plate  may,  without  inconvenience,  be  left 
exposed  to  the  vapor  of  this  substance  for 
at  least  half  the  necessary  time;  for  the  ap¬ 
plication  of  the  layer  of  gold  is  opposed  to 
the  formation  of  what  is  called  the  veil  of 
bromine.  This  facility  must  not,  however, 
be  abused ;  for  the  layer  of  gold,  being 
’very  thin,  might  be  attacked,  especially 
if  too  much  polished.  J  The  proeess 


*  Archives  der  Pharmacie. 
f  Every  one  knows  that  the  dry  vapor  of 
bromine  is  more  favorable  than  that  which 
is  obtained  by  means  of  a  solution  of  bro¬ 
mine  in  water,  for  the  latter  lias  the  incon¬ 
venience  of  carrying  with  it  moisture  which 
condenses  on  the  surface  of  the  plate.  Ti  e 
employment  of  the  oil,  which  1  indicate 
further  on,  neutralises  this  effect,  and  gives 
to  the  vapor  of  bromine  diluted  with  water 
the  same  property  as  that  of  dry  bromine. 

X  This  is  so  true,  that  if  an  impression  be 
made  on  a  plate  which  has  been  fixed  several 
times,  it  may  he  exposed  to  the  vapor  of 
bromine  as  many  times  more  than  the  ue- 
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which  I  am  about  to  give  may,  perhaps,  be 
found  rather  complicated ;  but,  notwith¬ 
standing  my  desire  to  simplify  it  as  much  as 
possible,  I  have  been  led,  on  the  contrary, 
by  the  results  of  my  experiment,  to  multiply 
the  substances  employed,  all  of  which  play 
an  important  part  in  the  whole  process.  I 
regard  them  all  as  necessary  for  obtaining  a 
complete  result,  which  must  be  the  case, 
since  I  have  only  gradually  arrived  at  dis¬ 
covering  the  properties  of  these  different 
metals,  one  of  which  aids  in  promptitude,  the 
other  in  the  vigor  of  the  impression,  &c.* * 

From  the  concurrence  of  these  substances 
arises  a  power  which  neutralises  all  the  un¬ 
known  effects  which  so  often  oppose  the 
formation  of  the  image. f 

I  think,  besides,  that  Science  and  Art 
should  not  be  interrupted  by  the  considera¬ 
tion  of  a  more  or  less  long  manipulation  ;  we 
should  be  contented  to  obtain  beautiful  re¬ 
sults  at  this  price,  especially  when  the  means 
of  execution  are  easy. 

For  the  galvanic  preparation  of  the  plate 
does  not  present  any  difficulty.  The  opera¬ 
tion  is  divided  into  two  principal  parts  :  the 
first,  which  is  the  longest,  may  be  made  a 
long  time  previously,  and  may  be  regarded 
as  the  completion  of  the  manufacture  of  the 
plate.  This  operation,  being  once  made, 
serves  indefinitely  ;  and,  without  recom¬ 
mencing  it,  a  great  number  of  impressions 
may  be  made  on  the  same  plate. 

DESIGNATION'  OF  THE  NEW  SUBSTANCES. 

Aqueous  solution  of  bichloride  of  mercury : 

Solution  of  cyanide  of  mercury  : 

White  oil  of  petroleum,  acidulated  with 
nitric  acid  : 

Solution  of  chloride  of  gold  and  platinum. 

PREPARATION  OF  THE  SUBSTANCES. 

.  4  queous  Solution  of  Bichloride  of  Mercury . 
— 5  decigrammes  of  bichloride  of  mercury  in 
700  grammes  of  distilled  water. 

Solution  of  Cyanide  of  Mercury. — A  flask 
of  distilled  water  is  saturated  with  cyanide  of 
mercury,  and  a  certain  quantity  is  decanted, 
which  is  diluted  with  an  equal  quantity  of 
distilled  water. 


cessary  time  as  it  has  received  layers  of 
gold. 

*  I  will  only  observe,  that  the  employment 
of  all  the  metals  which  I  indicate  further  on, 
is  indispensable  ;  but  the  mode  of  applying 
them  may  be  varied. 

f  For,  by  multiplying  these  elements  as 
in  a  pile,  this  power  is  augmented,  and  we 
are  thus  enabled  to  make  the  most  indolent 
radiations  act  in  the  same  time,  such  as  those 
of  green  and  red. 


I  Acidulated  White  Oil  of  Petroleum.* — This 
oil  is  acidulated  by  mixing  with  it  one-tenth 
of  pure  nitric  acid,  leaving  it  for  at  least  48 
hours,  occasionally  agitating  the  flask.  The 
oil,  which  is  acidulated,  and  which  then  pow¬ 
erfully  reddens  litmus  paper,  is  decanted.  It 
is  also  a  little  colored,  but  remains  very 
limpid. 

Solution  of  Chloride  of  Gold  and  Platinum. 
— In  order  not  to  multiply  the  solutions,  I 
take  the  ordinary  chloride  of  gold,  used  for 
fixing  the  impressions,  and  which  is  com¬ 
posed  of  1  gramme  of  chloride  of  gold,  and 
4  grammes  of  hyposulphate  of  soda,  to  a 
quart  of  distilled  water. 

With  respect  to  chloride  of  platinum,  2\ 
decigrammes  must  be  dissolved  in  3  quarts 
of  distilled  water ;  these  two  solutions  are 
mixed  in  equal  quantities. 

Modus  Operandi. 

FIRST  PREPARATION  OF  THE  PLATE. 

Note. — For  the  sake  of  brevity  in  the  fol¬ 
lowing  description,  I  will  abridge  the  name 
of  each  substance.  Thus,  I  will  say,  to 
designate  the  aqueous  solution  of  bichloride 
of  mercury,  sublimate;  for  the  solution  of 
cyanide  of  mercury,  cyanide ;  for  the  acidu¬ 
lated  oil  of  petroleum,  oil ;  for  the  solution 
of  chloride  of  gold  and  platinum,  gold  and 
platinum;  and  for  the  oxide  of  iron,  rouge 
only. 

The  plate  is  first  polished  with  sublimate 
and  tripoli,  and  afterwards  with  rouge, f 

*  The  most  suitable  oil  of  petroleum  is  of 
a  greenish  yellow  tint,  and  takes,  at  different 
angles,  azure  reflections. 

I  have  given  the  preference  to  this  oil 
over  the  fixed  oils,  because  it  always  remains 
limpid,  although  strongly  acidulated.  My 
object  in  employing  an  acidulated  oil  is  to 
reduce  the  metals  to  powder,  and  to  retain 
this  powder  on  the  surface  of  the  plate, 
at  the  same  time  giving  greater  thickness  to 
the  layer  by  its  unctuous  properties  ;  for  the 
naphtha  which  results  from  the  distillation  of 
this  oil  does  not  produce  the  same  effect, 
because,  being  too  fluid,  it  carries  away  the 
powder  of  the  metals.  It  is  for  the  same 
reason  that  I  have  lately  recommended  the 
employment  of  essence  of  lavender  rather 
than  that  of  essence  of  turpentine. 

f  If  I  prefer,  for  polishing,  rouge  to  other 
substances,  it  is  not  because  I  recognise  in  it 
a  photogenic  property,  but  because  it  bur¬ 
nishes  better,  and  because  it  assists  in  fixing 
the  layer  of  gold,  rendering  it  less  susceptible 
of  being  removed  in  scales  when  heated  too 
much.  The  galvanic  plates,  when  they  are 
neither  marbles  nor  black  stains  (which  some- 
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until  a  beautiful  black  is  arrived  at.  Then, 
the  plate  is  layed  on  the  horizontal  plate,  and 
the  solution  of  cyanide  is  poured  on  it  and 
heated  over  a  lamp,  as  in  fixing  an  impression 
with  chloride  of  gold.  The  mercury  is  de¬ 
posited,  and  forms  a  whitish  layer.  The  plate 
is  allowed  to  cool  a  little,  and,  after  having 
poured  off  the  liquid,  it  is  dried  by  rubbing 
with  cotton  and  sprinkling  with  rouge. 

It  is  now  necessary  to  polish  the  whitish 
layer  deposited  by  the  mercury.  With  a 
piece  of  cotton  steeped  in  oil  and  rouge,  this 
layer  is  rubbed  until  it  becomes  of  a  fine 
black.  In  the  last  place,  it  may  be  rubbed 
very  strongly,  but  with  cotton  alone,  in 
order  to  render  the  acidulated  layer  as  thin  as 
possible. 

The  plate  is  afterwards  placed  on  the  hori¬ 
zontal  plane,  and  the  solution  of  gold  and 
platinum -is  poured  on.  It  is  heated  in  the 
ordinary  manner  ;  it  is  then  allowed  to  cool, 
the  liquid  is  poured  off,  and  it  is  dried  by 
gentle  friction  with  cotton  and  rouge. 

This  operation  must  be  performed  with 
care,  especially  when  the  impression  is  not 
immediately  continued  ;  for,  otherwise,  some 
lines  of  liquid  would  be  left  on  the  plate,  which 
it  is  difficult  to  get  rid  of.  After  this  last 
friction  the  plates  should  be  only  dried,  and 
not  polished. 

This  concludes  the  first  preparation  of  the 
plate,  which  may  be  made  a  long  time  pre¬ 
viously. 

SECOND  PREPARATION. 

Note. — I  do  not  think  it  fit  to  allow  a 
longer  interval  than  12  hours  to  intervene 
between  this  operation  and  iodising  the 
plate. 

We  left  the  plate  with  a  deposit  of  gold  and 
platinum.  In  efrder  to  polish  this  metallic 
layer,  the  plate  is  rubbed  with  a  piece  of 
cotton,  and  oil  and  rouge,  until  it  again 
becomes  black  ;  and  then  with  alcohol  and 
cotton  only,  in  order  to  remove  this  layer  of 
rouge  as  much  as  possible. 

The  plate  is  then  rubbed  very  strongly, 
and  passing  several  times  over  the  same 
places,  with  cotton  impregnated  with  cyanide. 
As  this  layer  dries  very  promptly,  it  might 
leave  on  the  plate  traces  of  inequality ;  in 
order  to  avoid  this,  the  cyanide  must  be  again 
passed  over  it,  and,  while  the  plate  is  still 
moist,  we  quickly  rub  over  the  whole  surface 
of  the  plate  with  cotton  imbibed  with  a  little 
oil,  thus  mixing  these  two  substances  ;  then, 
with  a  piece  of  dry  cotton,  we  rub  in  order 

times  happened  originally),  receive  better 
than  others  the  application  of  metals,  and, 
consequently,  the  chloride  of  gold  adhering 
to  it  more  firmly,  is  not  removed  in  scales. 


to  unite,  and,  at  the  same  time,  to  dry  the 
plate,  taking  care  to  remove  from  the  cotton 
the  parts  which  arc  moistened  with  cyanide 
and  oil.  Finally,  as  the  cotton  still  leaves 
traces,  the  plate  is  likewise  sprinkled  with  a 
little  rouge,  which  is  removed  by  gently  rub¬ 
bing. 

Afterwards,  the  plate  is  again  rubbed  with 
cotton  impregnated  with  oil,  only  in  such  a 
manner  as  to  make  the  burnish  of  the  metal 
return  ;  it  is  then  sprinkled  with  rouge,  and 
then  very  gently  rubbed  round,  in  such  a 
manner  as  to  remove  all  the  rouge,  which 
carries  with  it  the  superabundance  of  the 
acidulated  layer.* 

Finally,  it  is  strongly  rubbed  with  a  rather 
firm  pledget  of  cotton,  in  order  to  give  the 
last  polish. t 

It  is  not  necessary  often  to  renew  the 
pledgets  of  cotton  imbibed  with  oil  and 
rouge ;  they  must  only  be  kept  free  from 
dust.  I  have  said  above  that  the  first  pre¬ 
paration  of  the  plate  may  serve  indefinitely  ; 
but  it  will  be  comprehended  that  the  second 
must  be  modified,  according  to  whether  we 
operate  on  a  plate  which  has  received  a  fixed 
or  an  unfixed  impression. 

ON  THE  FIXED  IMPRESSION. 

The  stains  left  by  the  washing  water  must 
be  removed  with  rouge  and  water  slightly 
acidulated  with  nitric  acid  (at  36°F.  at  this 
season  [April?],  and  less  in  summer). 

Afterwards,  the  plate  must  be  polished 
with  oil  and  rouge,  in  order  to  remove  all 
traces  of  the  image. 

The  operation  is  then  continued  as  I  have 
just  described  for  the  second  preparation  of 
the  new  plate,  and  beginning  with  the  em¬ 
ployment  of  alcohol. 

ON  THE  UNFIXED  IMTRESSION  (BUT  WHOSE 

SENSIBLE  LAYER  HAS  BEEN  REMOVED 

IN  THE  ORDINARY  MANNER). 

First,  the  plate  must  be  rubbed  with  alco¬ 
hol  and  rouge,  in  order  to  remove  the  traces 
of  oil  which  serve  for  receiving  the  foregoing 
impression. 

We  afterwards  proceed  as  indicated  above 
for  the  new  plate,  beginning  with  the  em¬ 
ployment  of  alcohol. 

*  This  must  be  done  as  gently  as  possible ; 
for,  otherwise,  the  rouge  would  adhere  to  the 
plate,  and  would  form  a  general  film. 

t  In  operating  on  a  plate  a  long  time  after 
it  has  received  the  firstpreparation,  it  is  neces¬ 
sary,  before  employing  the  acidulating  oil 
and  red  oxide,  to  operate  as  l  indicate  further 
on  for  the  plate  which  has  received  a  fixed 
impression.  This  precaution  is  necessary 
for  destroying  the  stains  which  time  may 
have  developed. 
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SUMMARY  OF  THE  OPERATIONS. 

First  Preparation . 

1.  Corrosive  sublimate,  with  tripoli  first, 
and  rouge  afterwards,  in  order  to  polish  the 
plate  : 

2.  Cyanide  of  mercury,  heated  and  dried 
with  cotton  and  rouge  : 

3.  Acidulated  oil,  with  rouge  for  polishing 
the  layer  of  mercury  : 

4.  Gold  and  platinum,  heated  and  dried 
with  cotton  and  rouge. 

Second  Preparation. 

5.  Acidulated  oil  with  rouge,  for  polishing 
the  layer  of  gold  and  platinum  : 

6.  Absolute  alcohol,  for  removing,  as 
much  as  possible,  the  oil  and  rouge  : 

7.  Cyanide  of  mercury,  employed  cold, 
and  rubbed  only  with  cotton  : 

8.  Oil  rubbed  very  strongly,  and  equalised 
in  the  last  place  with  rouge  sprinkled  on  it. 

On  the  fixed  Proof. 

1.  Nitric  acid  at  36°F.  with  rouge  for 
removing  the  stains  : 

2.  Oil  with  rouge  for  removing  the  traces 
of  the  image  and  for  polishing. 

Continue  then  as  above,  setting  out  from 
No.  6,  alcohol,  &c. 

On  the  unfixed  Proof 1 

Alcohol  with  rouge  for  removing  the  traces 
of  oil,  and  continuing  as  above,  beginning 
from  No.  6,  alcohol,  &c. 

OBSERVATIONS. 

On  Iodising. — The  color  of  the  impression 
depends  on  the  tint  given  to  the  metallic 
iodide  ;  it  may,  therefore,  be  varied  at  will. 
However,  I  have  found  the  violet  rose  color 
most  suitable. 

For  transmitting  the  iodine  to  the  plate, 
the  sheet  of  cardboard  may  be  replaced  by 
an  earthenware  plate  deprived  of  enamel. 
The  iodine  transmitted  bv  this  means  is  not 

V 

decomposed  ;  it  is  useless,  I  may  even  say 
injurious,  to  heat  the  plate  before  exposing 
it  to  the  vapor  of  iodine. 

Washing  with  Hyposulphite  of  Soda. — In 
order  to  remove  the  sensible  layer,  the  solu¬ 
tion  of  hyposulphite  of  soda  must  not  be  too 
strong,  because  it  destroys  the  sharpness  of 
the  impression.  60  grammes  of  hyposulphite 
are  sufficient  for  1  quart  of  distilled  water. 


NEW  INVESTIGATIONS  CONCERN¬ 
ING  THE  COMPOSITION  OF  THE 
MUD  OF  THE  RIVER  NILE. 

BY  M.  J.  LASSAIGNK.* 

The  fertility  of  the  soil  in  Egypt,  in  the 
plains  which  are  annually  inundated  by  the 
overflowing  of  the  waters  of  the  Nile,  is  due, 
as  is  known,  to  the  peculiar  mud  which  they 
deposit  on  it,  and  which,  by  mixing  with  the 
superficial  layers  of  the  sandy  soil,  thus  ren¬ 
ders  the  earth  fit  for  various  kinds  of  culture. 
The  nature  of  this  mud  has  been  established 
by  only  one  analysis,  made  in  1812  by  M. 
Regnault,  and  published  in  the  Memoirs  of 
the  Commission  of  Egypt.  ( Histoire  Na- 
turelle ,  t.  ii. ,  p.  405.)  The  investigations 
of  this  chemist  tend  to  show  that  this  mud, 
collected  at  500  fathoms  (974  m.  197),  is 
composed  of :  water,  11;  carbon,  9;  oxide 
of  iron,  6  ;  silica,  4  ;  carbonate  of  magnesia, 
4 ;  carbonate  of  lime,  18 ;  alumina,  48. 
Being  lately  consulted  by  M.  De  Las  Casas 
concerning  the  true  composition  of  this  mud, 
and  the  results  enunciated  in  the  foregoing 
work,  I  was  obliged  to  make  various  re¬ 
searches  in  order  to  ascertain  whether  new 
experiments  had  been  undertaken  since  the 
publication  of  M.  Regnault’ s  memoir,  and 
I  found,  with  surprise,  that  nothing  had  been 
published  on  this  subject  interesting  to 
agriculturists.  Consequently,  M.  de  Gas- 
parin,  member  of  the  Academy,  having  pro¬ 
cured  a  small  quantity  of  this  mud,  for 
which  he  was  indebted  to  the  kindness  of  his 
colleague  at  the  Institute,  M.  Elie  de  Beau¬ 
mont,  I  hastened  to  analyse  it.  This  mud 
had  the  appearance  and  the  brownish-yellow 
color  of  a  fine  argilo -ferruginous  earth  ;  it 
adhered  very  slightly  to  the  tongue,  and  had 
a  soft  and  rather  soapy  feel.  Dried  at 
212°  F.  for  three  hours,  this  mud,  which  had 
the  appearance  of  a  very  dry  earth,  lost, 
nevertheless,  8 '5  per  cent,  ol  its  weight. 
Pressed  between  the  fingers,  it  was  easily  re¬ 
duced  to  powder ;  and,  when  pieces  of  it  were 
put  into  water  at  the  ordinary  temperature, 
it  slightly  increased  in  volume,  and  was  con¬ 
verted  into  a  thick  pap,  which,  after  having 
been  drained  of  the  excess  of  water  inter¬ 
posed  between  its  molecules,  presented  the 
plasticity  of  clay,  it  was  kneaded,  and  became 
hard  by  the  action  of  fire. 

Before  undertaking  any  chemical  re¬ 
action  on  this  mud,  it  appeared  to  me  in¬ 
teresting  to  ascertain  its  density  ;  and,  in 
order  to  avoid  the  hydratation  of  this  muddy 
earth,  in  weighing  it  in  distilled  water  by  the 
means  ordinarily  employed  for  this  purpose, 


*  Comptes  Rendus,  No.  17,  April  22, 1844« 
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I  made  the  experiment  by  weighing  the  mud, 
dried  at  212°  F.,  in  pure  alcohol,  at  0*81 1 
of  density.  By  calculation,  it  was  easy 
afterwards  to  reduce  the  density  of  this  mud 
to  that  of  distilled  water. 

The  following  are  the  data  furnished  by 
the  experiment : — 


Weight  of  dry  mud . 

Weight  of  the  volume  of  alcohol " 
displaced  at  the  temperature  «• 


2  grs.  *50 
0  *85 


of  59°  F.  . 


Weight  of  the  volume  of  distilled  "] 

water,  corresponding  to  that  l  1  *048 

of  the  alcohol.  ...... . 


x  —  — 2*385 

By  comparing  the  density  of  this  portion 
of  the  mud  of  the  Nile  with  the  density  of 
different  simple  and  compound  earths,  such 
as  those  of  which  Schubler  has  given  an 
example,  it  is  remarked  that  it  resembles,  in 
this  physical  character,  argils  and  good  gar¬ 
den  earth.  (See  Cours  I)' Agriculture,  by 
M.  de  Gasparin,  t.  i.,  2e  partie.,  chapitre 
le.,  p.  153.) 

CHEMICAL  ANALYSIS. 

A  gramme  of  this  mud,  well  dried  at 
212°  F.,  having  been  calcined  to  redness  in 
a  platinum  crucible,  in  contact  with  the  air, 
lost,  by  this  calcination,  0  gr.  135.  This 
loss,  as  we  ascertained  by  ulterior  experi¬ 
ments,  must  be  attributed  to  a  portion  of 
water  which  remains  combined  with  it,  and 
to  a  combustible  matter,  which  was  burnt  by 
the  oxygen  of  the  air. 

With  the  view  of  ascertaining  whether 
this  lime  did  not  contain  organic  matter, 
whose  presence  is  not  noticed  in  the  work 
of  M.  Regnault,  I  made  several  experi¬ 
ments,  which  enabled  me  to  distinguish  it  by 
the  following  properties  : — 

I.  A  portion  of  this  mud,  heated  in  a 
glass  tube  two-  small  strips  of  paper,  the 
one  colored  blue,  the  other  red,  by  litmus, 
being  placed  at  the  aperture  of  the  tube, 
exhaled  with  the  water  which  condensed  in 
the  upper  part  of  the  tube,  an  empyreumatic 
ammoniacal  vapor,  which  restored  the  blue 
of  the  reddened  litmus  paper.  After  this 
calcination,  effected  out  of  contact  with  the 
air,  the  mud  had  acquired  a  very  evident 
blackish  tint,  due,  doubtless,  to  a  portion 
of  carbon,  which  the  organic  matter  had 
abandoned  by  its  decomposition. 

1 1 .  Although  the  ammoniacal  vapor  produced 
in  the  foregoing  calcination  attested  the 
presence  of  nitrogen  among  the  elements  of 
the  organic  matter,  which  I  detected,  I  tried 
a  new  experiment,  by  heating  with  potassium 
in  a  tube  a  small  quantity  of  dried  mud. 
The  product  of  this  new  calcination  was 


dissolved  in  water,  and  the  resulting  solu¬ 
tion,  decanted  from  the  insoluble  earth, 
furnished  with  deutosulphate  of  iron  and, 
sulphuric  acid,  a  bluish  liquor,  which  preci¬ 
pitated  flocks  of  Prussian  blue.  The  forma¬ 
tion  of  this  compound,  by  proving  the 
presence  of  cyanogen  in  the  product  of  cal¬ 
cination,  evidently  demonstrates  the  pre- 
existence  of  nitrogen  in  the  organic  matter 
in  question. 

III.  Another  portion  of  mud,  put  in  con¬ 
tact  with  separate  weak  solutions  of  potassa 
and  ammonia,  abandoned  to  them  a  brown 
organic  matter,  which  dissolved  at  the  ordi¬ 
nary  temperature,  imparting  a  color  to  them. 
This  organic  matter,  extracted  by  the  eva¬ 
poration  of  the  ammoniacal  solution,  was 
presented  in  the  form  of  a  brownish  mass, 
which  partially  redissolved  in  cold  water, 
abandoning  a  brown  flocculent  matter,  capa¬ 
ble  of  being  redissolved  in  more  concentrated 
alkaline  solutions,  and  in  hydrochloric  acid. 
This  brown  matter  is  nitrogenous,  as  I  as¬ 
certained  by  calcining  it  with  potassium  by 
the  process  which  I  have  already  made 
knowui  in  the  preceding  paragraph.  The 
soluble  extractiform  portion,  obtained  by 
the  maceration  of  the  muddy  earth  in  liquid 
ammonia,  diluted  with  its  own  volume  of 
water  for  12  hours,  contains,  after  having 
been  dried,  ammonia  in  combination,  as  was 
demonstrated  by  the  action  of  potassa  on  it. 
This  alkaline  solution,  saturated  with  hydro¬ 
chloric  acid,  was  turbid,  and  deposited  brown 
flocks,  which  presented,  by  their  sparing  so¬ 
lubility  in  alcohol,  by  the  soluble,  brown 
and  uncrystallisable  combinations,  which 
they  form  with  potassa,  soda,  and  ammonia, 
all  the  characters  of  ulmic  acid  existing  in 
the  vegetable  earth,  and  the  detritus  of  the 
decomposition  of  most  organic  substances. 

The  ulmic  acid,  which  this  action  of  alka¬ 
line  solutions  enabled  me  to  detect  in  the 
mud  of  the  Nile,  exists  in  it  mixed  with  the 
brown  nitrogenous  matter  which  I  noticed 
above,  and  partially  free  and  partly  united 
with  lime  and  a  little  ammonia.  Indeed,  by 
treating,  cold,  a  portion  of  this  mud,  by  a 
concentrated  solution  of  potassa,  there  was 
developed  a  perceptible  but  weak  disengage¬ 
ment  of  ammonia,  which  was  distinguished 
by  the  odor  and  by  the  white  vapors  to 
which  it  gave  rise,  w’hen  a  tube  dipped  in  hy¬ 
drochloric  acid  was  brought  near  to  it. 

Moreover,  the  mud,  treated  at  first  by 
very  weak  hydrochloric  acid,  more  readily 
yielded  to  liquid  ammonia  both  the  ulmic 
acid  and  the  organic  matter  which  it  contains. 
The  hydrochloric  acid  held  in  solution  lime, 
a  little  oxide  of  manganese,,  oxide  of  iron, 
and  a  small  quantity  of  brown  orgauie 
matter. 
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DETERMINATION  AND  ESTIMATION  OF  THE 

INORGANIC  OR  MINERAL  ELEMENTS  OF 

THE  MUD. 

The  proportion  of  the  mineral  principles 
terming  the  principal  basis  of  the  mud  of  the 
Nile,  was  established  by  following,  with  some 
modifications,  the  process  adopted  by  M. 
Regnault,  in  the  analysis  which  he  published 
in  1812,  which  process,  moreover,  is  that 
which  is  ordinarily  followed  in  the  analysis 
of  rocks  and  stones. 

Before  employing  it  on  the  mud  of  the 
Nile,  I  thought  it  right  to  separate,  by  the 
successive  action  of  hydrochloric  acid  and 
weak  ammonia,  all  that  these  agents  could 
extract  from  it ;  I  was  thus  enabled  to  de¬ 
termine  the  small  quantity  of  calcareous 
and  organic  matters  mixed  with  the  species 
of  argillaceous  earth,  the  basis  of  this 
mud. 

With  respect  to  the  elements  of  this  latter 
earth,  I  isolated  them,  by  fusing  with  three 
times  its  weight  of  alcoholised  potassa,  in  a 
silver  crucible,  a  portion  of  mud  previously 
calcined  to  redness.  The  fused  mass  which 
resulted  was  of  a  greenish -yellow  color ; 
treated  with  warm  distilled  water,  it 
was  afterwards  dissolved  by  hydrochloric 
acid. 

The  solution  evaporated  to  dryness  left  a 
white  pulverulent  residue,  from  which 
boiling  water,  acidulated  by  hydrochloric 
acid,  separated  silica  in  the  pure  state. 
Its  weight  was  estimated,  after  having 
been  heated  to  redness  in  a  platinum 
crucible. 

Ammonia,  being  afterwards  poured  into 
the  liquor,  from  which  the  silica  had  been 
separated,  produced  an  abundant  yellowish 
and  flocculent  precipitate,  composed  of  alu¬ 
mina  and  peroxide  of  iron  in  the  state  of 
hydrates.  These  two  oxides  were  collected 
and  treated  by  a  boiling  solution  of  caustic 
potassa,  which  dissolved  the  alumina,  and 
separated  the  peroxide  of  iron.  The  latter, 
dissolved  in  pure  sulphuric  acid,  furnished  a 
solution  which  was  evaporated  to  dryness ; 
the  residue  which  resulted  from  it,  calcined 
at  a  red  heat,  left  anhydrous  peroxide  of 
iron,  which  was  washed  with  boiling  water, 
in  order  to  separate  from  it  a  little  lime  and 
magnesia,  which  it  contained  in  the  shape  of 
sulphates. 

The  alumina  was  precipitated  from  its  al¬ 
kaline  solution  by  exactly  saturating  the 
latter  with  an  acid. 

By  summing  up  the  facts  observed  in  this 
work,  I  may  conclude,  that  the  portion 
of  the  mud  of  the  Nile  on  which  I  ope¬ 
rated  was  composed,  after  dessiccation  at 
212°  F.  : — 


Silica  (silicic  acid)  . . 
Alumina 
Peroxide  of  iron 
Carbonate  of  lime  . . 


Carbonate  of  magnesia 
Magnesia 
Ulmic  acid  and  nitrogenous 
matter 
Water 


organic 


42-50 

24-25 

13-65 

3-85 

1-20 

1- 05 

2- 80 
10-70 


Total  ..  100-00 

This  new  analysis,  by  rendering  the  com¬ 
position  of  the  mud  of  the  Nile  better  known, 
which  the  results  published  in  1812  by  M. 
Regnault  had  not  established,  proves  that 
this  very  fertile  alluvial  earth  is  a  true  sili¬ 
cate  of  alumina,  formed  of  2  atoms  of 
silica  and  1  atom  of  alumina  (Al.  Si2).  The 
proportion  of  water  which  exists  in  this  mud, 
dried  at  21 2°F.,  would  be  partly  united  with 
this  silicate,  and  partly  with  peroxide  of  iron. 

The  very  remarkable  presence  of  ulmic 
acid,  and  of  a  nitrogenous  organic  matter,  in 
this  mud,  explains  its  advantages  as  a  manure 
better  than  the  carbon  which  M.  Regnault 
admitted  in  it  in  1812. 

It  is,  however,  probable  that  the  good  ef¬ 
fects  of  the  mud  of  the  Nile,  abandoned  by 
the  waters  on  the  surface  of  the  lands  of 
Middle  and  Lower  Egypt,  are  due  to  its 
amending  the  sandy  constitution  of  the  soil, 
and  depositing  on  it  a  species  of  mould  which 
it  naturally  contains. 


ON  THE  COLORATION  OF  METALS. 

BY  M.  BECQTJEREL.* 

SECOND  MEMOIR. 

(Concluded  from  page  221.) 

[For  the  completion  of  this  article,  we  are  indebted 
to  the  Electrical  Magazine,  conducted  by  Mr.  C.  V. 
Walker.] 

ON  THE  DIFFERENT  ARRANGEMENTS  TO  BE 
ADOPTED  TN  ORDER  TO  OBTAIN  UNIFORM 
OR  VARIED  TINTS  ON  THE  SURFACES. 

In  order  to  obtain  uniform  tints,  the  object 
must  be  arranged  so  that  the  action  of  the 
current  shall  be  the  same  on  all  points  of  the 
surface,  without  which  there  will  be  portions 
more  covered  with  films  of  peroxide  than 
others;  hence  arise  prismatic  colors  or  tints 
more  or  less  varied  on  the  same  .surface,  pro¬ 
ducing  an  irisation,  which  would  often  spoil 
the  picturesque  effect.  In  order  to  have  a 
single  color,  several  conditions  must  be  ful¬ 
filled,  which  depend  on  the  chemical  proper¬ 
ties  of  currents,  and  on  the  skill  of  the 
operator. 

*  Comp  tee  Eendus ,  No.  6,  February  5, 
1844* 
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1st.  The  deposits  of  peroxide  must  be 
successive  and  extremely  thin,  so  as  not  to 
pass  hurriedly  lrom  one  coloi  to  anothei  , 
that  is,  they  must  be  arranged  so  as  to  have 
successively  all  the  tints  of  each  color :  in 
this  case,  the  only  risk  is  that  of  having,  on 
the  same  surface,  tints  closely  approaching  the 
same  color.  This  is  accomplished  by  taking, 
as  negative  electrodes,  platinum  wires  of 
from  1  to  -fa  millimetre  in  diameter.  Each 
wire  is  introduced  into  the  interior  of  a  glass 
tube,  one  extremity  of  which  is  melted  at  the 
lamp,  and  the  wire  cut  close  to  this  ex¬ 
tremity,  so  as  to  have  beyond  the  tube  a 
metal  point,  in  a  measure  fixed,  by  which  the 
current  may  pass  out ;  in  this  way  a  current, 
produced  by  a  very  small  quantity  of  elec¬ 
tricity,  may  be  made  to  circulate  in  the 
liquid.  At  the  other  extremity,  the  wire  is 
fixed  with  mastic,  and  a  certain  length  is 
given  to  it  so  that  it  may  be  connected  with 
the  negative  pole  of  the  decomposing  appa¬ 
ratus.  A  certain  number  of  tubes,  all  con¬ 
nected  with  the  pole,  are  thus  prepared,  so 
that  the  one,  suited  to  the  extent  of  surface 
experimented  on,  may  be  taken.  The  nega¬ 
tive  electrode  being  thus  reduced  to  the 
smallest  possible  dimensions,  for  it  can  only 
present  the  section  of  an  almost  microscopical 
wire,  the  deposit  of  the  films  is  gradual.  It 
must  be  borne  in  mind,  to  remove,  from 
time  to  time,  the  deposit  of  lead ;  which, 
however,  is  not  considerable,  when  the  action 
is  slow\ 

Instead  of  one  tube,  which  I  may  call  a 
tube  electrode,  several  are  often  united  to¬ 
gether,  by  cementing  one  to  the  other,  so 
that  all  the  points  are  in  the  same  plain  ;  or 
else,  a  certain  number  of  platinum  wires  are 
introduced  into  the  same  tube,  closing  wfith 
the  lamp  the  extremity  by  which  they  are  to 
enter  the  solution.  They  are  cut  off  at  a 
certain  distance  from  the  tube,  and  are  sepa¬ 
rated,  so  as  to  form  an  actual  pencil. 

2nd.  The  objects  are  connected  with  the 
positive  pole  of  the  apparatus  ;  when  they 
are  only  two  or  three  centimetres  in  extent, 
they  are  merely  attached  to  an  iron  or  a  cop¬ 
per  wire,  connected  with  that  pole  ;  or  else, 
the  object  is  held  with  an  iron  vice,  con¬ 
nected  with  the  apparatus,  care  being  taken 
frequently  to  file  the  interior  of  the  branches, 
in  order  to  .remove  the  peroxide  which  is 
deposited,  and  which,  not  being  a  conductor, 
would  prevent  the  circulation  of  the  current. 
If  the  object  is  of  a  certain  extent,  the  con¬ 
necting  wire  must  be  multiplied,  so  that  the 
current  may  pass  by  a  greater  number  of 
points.  The  object  may  also  be  seized  with 
metal  pincers,  for  changing  its  position, 
without  which  the  connecting  points  could 
not  acquire  color.  Finally,  the  more  the 


number  of  points  of  contact  is  multiplied, 
the  more  does  the  deposit  approach  uni¬ 
formity.  If  a  square  surface  of  small  extent 
is  operated  on,  a  wire  is  attached  to  each 
angle.  If  the  extent  is  considerable,  the 
plate  may  be  placed  on  two  wrires  crossed  at 
right  angles,  and  passing  by  the  middle  of 
the  sides.  With  a  triangle,  the  three  angles 
are  placed  in  connection  with  the  positive 
pole  ;  with  a  circle,  the  connecting  point 
must  be  at  the  centre.  In  fact,  the  law  of 
symmetry,  relative  to  the  position  of  the 
connecting  points,  must  be  complied  with  ; 
for  this  is  the  only  means  of  rendering  the 
decomposing  action  of  the  current  uniform. 

3rd.  If  a  cylindrical  ring  is  being  operated 
on,  the  pincers  are  placed  within  it,  and  their 
branches  are  opened  and  kept  apart  by  a 
wmoden  wedge  ;  or  else  a  conical  mandril  is 
introduced  into  the  interior,  which,  by  being 
more  or  less  thrust  in,  allows  the  article  to 
be  fixed  on  the  mandril,  which  is  connected 
with  the  positive  pole.  If  the  cylinder  is 
short,  it  is  placed  on  a  copper  base  or  trellis, 
which  is  in  constant  connection  with  the  po¬ 
sitive  pole,  care  being  taken  to  wrash  away  the 
deposited  peroxide,  by  a  means  that  we  will 
presently  point  out.  Thus  far  concerning  the 
mode  of  connecting  objects  with  the  positive 
pole.  I  will  now  point  out  the  mode  of 
operating  with  the  tube-electrode,  in  order  to 
obtain  uniformity  or  variety  of  tints. 

This  electrode  must  never  be  at  rest ;  for 
the  deposit  would  be  always  more  abundant 
in  the  nearer  points  of  the  object.  It  is,  then, 
indispensable  to  move  it  continually  above 
the  surface  to  be  covered,  keeping  it  always 
sensibly  at  the  same  distance,  which  must  be 
greater  as  the  surface  of  the  objects  is  less. 
This  is  the  only  means  of  obtaining  equality 
of  distance  between  the  metal  point  and  all 
the  points  of  the  surface,  since  the  oblique 
lines  differ  less  and  less  from  the  perpendicu¬ 
lar.  This  difference,  however,  is  not  so  great 
ip  respect  to  intaglio  and  relief,  which,  with¬ 
out  this  precaution,  would  present  differences 
in  their  coloration.  When  the  bodies  are  of 
large  dimensions,  the  point  must  be  still  fur¬ 
ther  removed  from  the  surface,  and  the  move¬ 
ment  of  the  tube  electrode  must  be  accele¬ 
rated,  so  as  to  pass  the  point  incessantly 
from  the  centre  to  the  circumference,  if  a 
plain  object  is  being  operated  on.  There  are 
cases  in  which  the  point  must  be  removed  1 
or  2  decimetres  (4  to  Sin.)  from  the  surface. 
One  might  think  that,  by  employing  solutions 
of  plombate  of  potassa,  more  or  less  diluted, 
we  might  more  surely  attain  the  object  in 
view,  namely,  a  slow  and  successive  colora¬ 
tion.  Theory  assuredly  indicates  this,  but 
experiment  proves  the  contrary  ;  the  best  re¬ 
sults  are  certainly  those  obtained  with  the 


AGRICULTURAL  CHEMISTRY. 


267 


saturated  solution  of  plombate  of  potassa, 
giving  24  or  25  degrees  of  Baume’s  areo¬ 
meter,  at  common  temperatures.  With  less 
saturated  solutions,  the  colors  have  no  bril¬ 
liancy,  and  are  so  slow  in  forming,  that  a 
considerable  time  is  required  in  order  to  ar¬ 
rive  at  all  the  successions  of  tint  that  are 
sought  after.  The  vessel,  in  which  the 
operations  are  carried  on,  must  be  of  good 
dimensions  in  all  directions,  so  as  to  give 
freedom  for  manipulation,  and  the  power  of 
removing  the  tube  electrodes  as  far  from  the 
surface  of  the  objects  as  may  be  deemed  ex¬ 
pedient,  while  the  objects  to  be  produced  are 
themselves  in  sight. 

The  cylindrical  form  is  the  most  suitable, 
because  it  permits  of  obtaining  a  regular 
action,  by  moving  the  tube  electrode  along 
its  inner  surface  ;  when  the  objects  are  of 
large  dimensions,  the  diameter  of  the  vessel 
ought  to  be  two  or  three  times  that  of  the 
objects  themselves. 

To  fix  the  ideas  as  to  the  manner  of  mani¬ 
pulating  with  the  tube  electrode,  I  will 
quote  some  examples. 

Suppose  we  wish  to  cover  uniformly  not 
only  the  upper  surface  of  a  square  plate,  but 
both  surfaces  ;  after  having  arranged  a  con¬ 
ductor  at  each  of  the  four  corners,  the  plate 
is  placed  horizontally  in  the  solution,  and  the 
tube  electrode  is  moved  at  a  suitable  distance 
from  its  edges,  the  point  being  constantly 
maintained  at  a  level  with  the  plate,  and  on 
the  same  plain,  so  that  the  action  of  the 
current  may  be  the  same  above  and  below. 
If  the  article  has  larger  dimensions,  after 
having  attached  to  it  the  requisite  number  of 
conductors,  the  simple  tube  electrode  is  not 
sufficient ;  there  must  be  a  tube  electrode 
with  two  or  with  several  branches,  the  wire 
of  each  of  which  leads  to  another  in  con¬ 
nection  wuth  the  positive  pole  of  the  de¬ 
composing  apparatus.  I  will  first  consider 
the  tube  with  two  branches,  consisting  of 
two  tube  electrodes  cemented  to  each  other, 
and  passed  into  a  cork  so  short  that  they 
may  slide  one  over  the  other,  in  the  direction 
of  their  length.  The  two  closed  ends  are 
bent  at  a  right  angle,  first  to  a  distance, 
which  must,  at  least,  be  equal  to  half  the 
width  of  the  object,  and  then  at  a  little 
distance  from  the  extremity,  so  that  the  two 
points  may  be  placed  relatively  in  the  same 
line.  The  terminal  branch  needs  not  be 
more  than  half  a  centimetre  long  ;  the  plate 
is  placed  between  the  two  points,  each  surface 
being  at  the  same  distance  from  the  point 
that  faces  it.  This  apparatus  may  be  mani¬ 
pulated  so  as  to  present  in  succession  each 
point  equally  opposite  to  all  the  correspond¬ 
ing  points  of  each  of  the  two  surfaces.  As 
the  length  of  each  fresh  bend  is  equal  to 


something  more  than  half  the  width  of  the 
object,  in  order  to  reach  all  the  points, 
nothing  more  is  necessary  than  to  turn  the 
whole  system  round  this  object.  We  repeat, 
that  the  double  or  single  electrode  must  be 
continually  in  motion,  taking  care  that  each 
point  is  always  at  an  equal  distance  from  the 
surface  facing  it  ;  otherwise,  the  electro¬ 
chemical  action  would  be  stronger  on  one 
side  than  on  the  other  ;  this  condition  is 
fulfilled  by  means  of  the  following  arrange¬ 
ments  : — On  the  upper  edge  of  the  vessel  two 
small  wooden  tubes  on  rods  are  fixed  parallel, 
and  the  object,  if  it  is  a  square  plate,  is  so 
placed,  that  two  of  the  sides  are  at  an  equal 
distance  from  its  edges.  The  lower  boundary 
of  the  great  bend  of  the  upper  tube  is  ap¬ 
plied  to  one  of  these  tubes  ;  in  this  manner 
the  two  points  are  at  an  equal  distance  from 
the  two  surfaces.  If  we  wish  to  operate 
regularly  on  a  circular  surface,  the  tube 
electrode  is  slid  into  the  interior  of  an  hori¬ 
zontal  copper  spiral,  the  summit  of  which 
corresponds  with  the  centre  of  the  circle, 
and  all  the  points  of  which  are  equally  distant 
from  the  upper  surface  of  the  object. 

If  we  wish  to  color  the  interior  of  a  he¬ 
mispherical  surface,  its  interior  is  filled  with 
the  solution,  and  the  vessel  is  connected  with 
the  positive  pole,  by  placing  it  on  a  copper 
plate  connected  with  the  said  pole.  The  tube 
electrode  is  thrust  in,  so  as  to  place  its  point 
in  the  centre  of  the  section,  and  it  is  then 
left  in  a  fixed  position.  In  this  case,  the 
decomposing  action  of  the  current  is  the  same 
on  all  points  of  the  surface.  With  a  cylin¬ 
drical  vessel,  the  tube  electrode  must  be 
placed  along  the  axis,  and  the  point  must  be 
constantly  carried' up  and  down  ;  if  a  sphere 
is  the  subject,  the  point  must  be  placed  in 
the  centre,  and  fixed.  The  law  of  symmetry 
is  seen  to  be  regarded  in  all  these  arrange¬ 
ments. 

In  order  to  be  sure  of  passing  through  all 
the  intermediate  tints,  with  the  power  of 
stopping,  not  only  at  the  color,  but  even  at 
the  tint  desired,  the  immersion  of  the  tube 
electrode  must  not  last  beyond  a  few  seconds, 
especially  at  the  approach  of  that  color  or 
tint.  The  article  is  then  removed  from  the 
bath ;  the  state  of  coloration  is  examined ; 
but,  when  the  operation  is  over,  it  must  im¬ 
mediately  be  washed  in  abundance  of  water  ; 
and  a  current  of  cold  water  must  be  allowed 
to  fall  on  the  article  so  as  to  remove  the 
smallest  particles  of  potash,  which  might  very 
quickly  alter  the  colors. 

I  have  now  to  make  known  the  method  of 
operation  in  order  to  give  a  surface  or  a  por¬ 
tion  of  a  surface  different  colors,  or  tints  of 
unequal  intensity,  as  must  be  the  case  in 
coloring  the  leaves  or  other  parts  of  a  flower. 
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For  this  purpose,  these  two  principles  must 
he  fundamental that  the  deposits  formed 
on  the  boundary  lines  are  the  strongest,  as 
are  also  the  parts  which  are  nearest  to  the 
point  of  the  tube  electrode.  Nothing  is 
more  simple  than,  by  the  aid  of  these  two 
principles,  and  by  taking  a  certain  number 
of  connecting  wires,  to  arrive  at  the  end  pro¬ 
posed. 

Let  us  suppose  a  circle  representing  the 
horizontal  projection  of  a  rose,  and  that  we 
wish  to  color  the  central  part  green  ;  we  begin 
by  putting  the  tube  electrode  for  some  se¬ 
conds  above  this  part ;  the  surface  will  be 
covered  with  a  deposit,  that  will  be  stronger 
there  than  elsewhere.  That  being  done,  the 
tube  is  carried  well  away  from  its  first  posi¬ 
tion,  that  the  action  may  be  uniform  through¬ 
out  ;  green  will  be  produced  in  the  central 
part,  while  the  lateral  red  portions  will  have 
a  tint  more  uniform,  as  they  are  more  distant 
from  the  centre.  If  shading  is  desired,  the 
tube  electrode  is  moved  on,  describing  sensi¬ 
bly  a  spiral,  which  shall  terminate  in  the 
centre.  Having  a  certain  degree  of  skill,  we 
may  succeed,  by  means  of  the  tube  electrodes, 
in  painting  a  simple  or  compound  flower,  with 
all  its  shades  ;  so  that  these  tubes  may,  to  a 
certain  extent,  be  compared  with  pencils. 
The  perfection  of  the  effects  produced  de¬ 
pends,  1st, — on  the  electro-chemical  know¬ 
ledge  of  the  operator  ;  2nd, — on  liis  skill ; 
3rd, — on  his  artistic  talents. 

The  colored  objects  that  I  have  the  honor 
of  submitting  to  the  Academy,  although  not 
uniting  all  the  qualities  which  electro-chemi¬ 
cal  coloring  may  one  day  present,  will,  how'- 
ever,  give  an  idea  of  the  advantage  which 
the  artisan  may  derive  from  an  art,  the  gene¬ 
ral  principles  of  which  I  have  here  explained. 

I  omit  a  host  of  details,  which  the  operator 
will  easily  discover,  when  he  has  acquired  a 
certain  degree  of  skill  in  the  manipulations. 

When  an  article  fails,  nothing  is  more 
simple  than  to  remove  the  films  of  peroxide  ;  _ 
it  must  be  plunged,  for  a  few  moments,  in 
dilute  acetic  acid,  in  order  to  decompose  the 
peroxide  and  dissolve  the  protoxide  ;  the  sur¬ 
face  must  then  be  brushed,  and  afterwards 
washed. 

OF  THE  DECOMPOSING  APPARATUS. 

In  order  to  obtain  all  the  effects,  which 
have  just  been  described,  a  decomposing  ap¬ 
paratus  must  be  employed,  which  gives  a 
current  sensibly  constant  during  the  whole  of 
the  operations.  It  must  be  easy  to  manage  ; 
and  I  have  found  nothing  better  than  pairs, 
consisting  of  a  copper  cylinder  1  decimetre 
(4  in.)  in  diameter,  and  l.V  in  height,  and  a 
solid  zinc  cylinder  2  or  3  centimetres  in 
diameter,  previously  amalgamated  and  sur¬ 


rounded  by  the  former ;  each  pair  is  placed 
in  a  cylindrical  glass  jar,  and  connected  with 
the  next  in  series,  by  means  of  the  usual 
arrangements.  The  battery  is  charged  with 
water,  containing  about  of  sulphuric  acid. 
Six  pairs  are  generally  sufficient  for  all  opera¬ 
tions.  A  less  number  may  be  employed  ;  but 
the  most  satisfactory  results  have  been  given 
me  with  tliis  number. 

The  conducting  wire,  as  well  as  the  differ¬ 
ent  connecting  parts,  must  be  very  clean,  in 
order  to  avoid  irregularities  in  the  action  of 
the  current,  which  would  annoy  the  operator. 

We  discover  if  the  current  has  too  high  an 
intensity,  when,  instead  of  the  anhydrous 
peroxide,  the  yellow  hydrated  peroxide  makes 
its  appearance;  this  must  then  be  remedied, 
for  all  coloration  ceases. 

ON  THE  ALTERATION  OF  COLORS,  AND  THE 
MEANS  OF  PREVENTING  IT. 

Do  the  colors  produced  by  the  deposit  of 
thin  films  of  peroxide  of  lead  alter  in  the  air 
more  or  less  readily,  according  to  the 
methods  by  which  they  are  deposited  ?  This 
is  an  important  point  to  examine,  in  con¬ 
nection  with  the  applications  to  the  arts. 
I  wflll  point  out  the  causes  by  which  this 
alteration  is  brought  about,  as  well  as  those 
which  may  prevent  it,  or  at  least  reduce  the 
effects.  The  observations,  which  I  am  about 
to  present,  have  reference  to  coloring  on 
gold  ;  because  that  is  produced  by  successive 
colored  films  of  peroxide  of  lead  only,  not 
mingled  or  combined  with  other  oxides. 

All  causes  which  decompose  peroxide  of 
lead  necessarily  alter  this  substance  ;  thus 
the  acids  and  the  alkalies  make  the  peroxide 
pass  to  a  lowrer  state  of  oxidation,  in  order 
that  they  may  combine  w  ith  the  protoxide. 
We  must,  therefore,  avoid  leaving  the  co¬ 
lored  objects  exposed  to  acid  or  ammoniacal 
exhalations,  which,  by  decomposing  the 
peroxide  of  lead,  alter  the  colors.  The  only 
means  of  preventing  the  contact  of  acid  or 
ammoniacal  exhalations,  is  to  place  the 
objects  under  glass,  or  to  cover  their  surface 
writh  a  transparent,  durable  varnish,  which, 
while  opposing  the  action  of  vapors,  alters 
their  color  in  the  least  possible  degree. 

I  have  made  a  great  many  experiments  on 
this  subject,  wdiich  it  is  needless  to  relate 
here,  in  order  to  study  the  qualities  of  all 
the  varnishes,  which  were  at  my  disposal. 
The  principal  facts  that  I  observed  are 
these: — The  best  varnish  would  undoubtedly 
be  that  which,  being  saturated  with  oxygen, 
would  not  take  any  from  the  body  that  it 
covers.  Nowr  no  varnish  possesses  this  pro¬ 
perty  ;  we  are,  therefore,  forced  to  take  that 
which  is  the  least  alterable  in  air. 

We  may  distinguish  four  kinds  of  varnish  ; 
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— 1st,  Alcohol  varnish  ;  2nd,  Essence  of  tur¬ 
pentine  varnish;  3rd,  Linseed  oil  varnish; 
and,  4th,  Essence  of  turpentine  varnish;  the 
resins,  employed  to  make  the  first  two,  being 
either  gum  lac  or  gum  copal.  The  first  three 
varnishes  are  not  suitable  ;  for  they  it  is  which 
alter  the  colors  most.  The  fourth  also  alters 
them,  but  in  a  less  degree,  especially  when  it 
is  saturated  with  litbarge  ;  because  it  has  then 
less  disposition  to  react  on  the  peroxide.  The 
composition  of  this  varnish  is  as  follows  : — 
In  a  varnished  pot  is  placed  4  a  litre  (30  cub. 
in.)  of  linseed  oil,  from  4  to  8  grammes  (6 If 
to  1 23 ^  grs.  troy)  of  litharge,  finely  pounded, 
and  2  grammes  of  sulphate  of  zinc ;  a  mode¬ 
rate  heat  is  applied  for  several  hours.  When 
the  solution  of  the  oxide  of  lead  is  accom¬ 
plished,  it  is  filtered  to  separate  the  excess  of 
litharge.  If  the  oil  is  too  thick,  it  is  dissolved 
in  essence  of  turpentine,  which  has  been  pre¬ 
viously  boiled  in  a  retort  on  the  litharge,  so 
as  to  take  away  the  succinic  acid,  which  might 
be  there,  and  which  would  alter  the  colors. 
The  varnish  being  prepared,  it  is  spread  on 
the  article  with  a  pencil,  in  a  very  thin  layer, 
and  is  dried  at  a  low  temperature.  When  the 
article  is  very  dry,  a  second  layer  is  placed 
on,  which  is  dried  in  a  similar  manner.  On 
the  first  application  of  the  varnish,  the  follow¬ 
ing  effects  are  observed  : — The  blue  of  the 
second  order  disappears,  so  that  the  bluish 
green  becomes  yellowish  green ;  the  yellow 
and  the  red  undergo  very  little  change.  With 
regard  to  the  colors  of  the  third  order,  espe¬ 
cially  the  deep  green,  they  remain  almost 
untouched. 

So  that,  by  means  of  the  varnish,  the 
articles  are  entirely  preserved.  When  we 
desire  to  obtain  and  to  preserve  the  colors  of 
the  second  order,  with  the  exception  of  blu¬ 
ish  green  and  grass  green,  the  instant  that 
bluish  green  is  passed,  and  yellowish  green 
begins  to  appear,  we  must  stop  the  operation, 
wash,  dry  and  put  on  the  varnish ;  the  color 
is  then  preserved.  I  should  mention  that, 
as  this  varnish  does  not  possess  perfect  trans¬ 
parency,  since  it  is  brownish  colored,  the 
colors  lose  tbeir  brilliancy,  but  gain  in  soli¬ 
dity.  It  may  be  asked,  WTiy  are  the  colors 
of  the  third  order  more  easily  preserved  than 
those  of  the  second,  and  especially  than  those 
of  the  first?  We  might  imagine  that  the 
layers  of  peroxide,  being  thicker,  are  more 
easily  preserved  ;  but  then,  as  the  first  layer 
disappears,  the  preceding  layer  ought  to  be 
seen,  which  does  not  appear  to  be  the  case. 
Moreover,  the  disappearance  of  the  blue  of 
the  second  order,  points  out  a  peculiar  action 
of  the  varnish,  of  which  it  is  difficult  to  give 
an  a  priori  explanation.  I  say  an  a  priori ; 
because  the  films  of  oxide  of  lead  are  so  fine, 
that  the  effects  which  are  produced  canpot  be 


analysed.  We  can  only  observe  these  effects, 
and  describe  them  by  resting  on  the  data  with 
which  physics  and  chemistry  furnish  us. 
MM.  Lefranc  (clever  varnish  makers)  have 
been  kind  enough  to  prepare  for  me  a  thick 
varnish  of  gum  copal,  which,  in  place  of  alter¬ 
ing  the  blue  produced  on  platinised  copper, 
gives  it,  on  the  contrary,  greater  brilliancy, 
at  least,  in  certain  tints.  This  varnish  is  the 
most  durable  known. 

ON  THE  COLORING  OF  ARTICLES  OF  COPPER, 

PLATINUM,  SILVER,  GERMAN-SILVER, 

BRASS,  IRON  OR  STEEL. 

All  the  effects  of  coloring,  which  I  have 
just  described,  have  been  produced  on  gold 
or  on  gilded  copper ;  these  effects  take  place, 
whatever  be  the  extent  of  the  surfaces  ;  but 
it  is  not  the  same  with  brass,  and  sometimes 
with  copper,  there  occurs,  at  the  commence¬ 
ment,  a  phenomenon,  with  the  cause  of  which 
I  am  not  acquainted,  although  I  have  devised 
a  means  of  guarding  against  it. 

Brass. — When  the  article  is  small  (having 
1  or  2  centimetres  of  surface),  the  coloring 
occurs  as  soon  as  the  circuit  is  closed,  and 
the  more  rapidly,  as  the  surface  is  smaller  ; 
but,  when  it  is  larger,  the  article  remains 
brilliant  for  a  long  time,  and  even  preserves 
its  brilliancy.  The  surface  is  then  found 
in  a  passive  state,  analogous  to  that  which 
iron  is  made  to  acquire  by  various  means ; 
for  no  coloring  effect  takes  place.  Is  this 
apparent  state  of  passivity,  which  is,  in  a 
similar  manner,  possessed  by  other  metals, 
due  to  a  simple  deposit  of  oxygen  on  the 
surface,  or  to  a  film  of  oxide  of  copper, 
which  is  formed  before  the  formation  of  the 
peroxide  of  lead?  The  facts  which  follow 
furnish  a  glimpse  at  the  phenomenon.  The 
apparent  state  of  passivity  is  indicated  by  an 
abundant  deposit  of  lead  on  the  negative 
electrode,  which  is  easily  explained,  since 
there  is  no  peroxide  formed. 

Experiment  having  taught  that  a  very 
small  surface  is  colored  immediately,  it  fol¬ 
lows  that  it  acquires  the  necessary  modifica¬ 
tion  for  that  phenomenon  to  take  place. 
That  being  established,  large  surfaces  of 
brass  may  be  made  to  acquire  this  modifica¬ 
tion,  so  that  coloring  may  take  place  as  upon 
smaller  surfaces.  For  this  purpose,  a  small 
portion  of  the  surface  must  be  first  plunged 
into  the  alkaline  solution,  which  becomes 
colored  immediately,  and  the  neighboring 
parts  must  continue  to  be  immersed,  until 
the  whole  article  is  in  contact  with  the 
liquid. 

The  modification  which  the  article  then 
acquires  is  indicated  by  a  fugitive  cloud, 
that  covers  the  entire  surface,  and  the  color 
of  which  cannot  be  defined,  so  fugitive  is  it ; 
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but  what  there  is  peculiar  and  no  less 
astonishing  is,  that  the  part  first  plunged  in, 
which  is  almost  entirely  colored,  loses  its 
color,  and  apparently  regains  that  of  the 
metal,  without  there  being  a  possibility  of 
recoloring  it  again ;  when  once  the  cloud 
has  spread  like  a  shade  over  the  whole  sur¬ 
face,  in  a  few  moments  all  the  phases  of 
coloring  are  produced,  such  as  they  have  been 
previously  described,  and  the  colors  of  which 
rival  in  brilliancy  the  best  of  those  afforded 
us  by  the  most  polished  gold.  The  inquiry, 
as  we  well  know  here,  bears  only  on  the 
coloring  analogous  to  that  obtained  on  gold 
and  on  gilt  copper,  and  not  on  coloring,  the 
tints  of  which  present  a  vinous  aspect,  which 
is  obtained  on  large  articles  that  have  re¬ 
mained  a  long  time  under  experiment. 

When  we  wish  to  color  an  article  having 
certain  dimensions,  by  following  the  direc¬ 
tions  that  I  have  now  laid  down,  it  is  placed 
on  an  inclined  plane,  which  is  plunged  into 
the  solution,  and  down  the  length  of  which  it 
is  made  slowly  to  descend.  By  means  of 
this  arrangement,  only  a  small  portion  of 
the  surface,  that  has  not  yet  been  subjected 
to  voltaic  action,  is  in  contact  with  the  liquid 
at  each  moment.  We  might  be  induced  to 
think,  in  consequence  of  the  effects  which 
are  produced,  that,  if  the  dimensions  of  the 
negative  electrode  were  increased,  a  great 
surface  might  speedily  be  rendered  active  ; 
but  such  is  not  the  case ;  for,  whether  this 
electrode  be  great  or  small,  the  positive  sur¬ 
face,  when  it  has  a  certain  extent,  always  re¬ 
mains  passive ;  so  that,  to  render  it  active, 
the  means  I  have  just  pointed  out  must  be 
pursued.  With  regard  to  the  true  cause  of 
the  phenomenon,  I  have  not  yet  perceived 
it ;  simply,  as  the  colors  are  more  stable  on 
brass  than  on  gold,  it  is  probable  that  a 
combination,  or  perhaps  a  mixture,  is  formed 
of  oxide  of  copper  and  peroxide  of  lead, 
which  further-  researches  may  discover. 
Meanwhile,  I  must  mention  that,  among  the 
colors  obtained,  there  is,  in  the  second  order, 
a  gold  yellow,  comparable  to  that  of  gold  ; 
and  which  even,  in  some  cases,  appears 
identical. 

Copper  also  sometimes  acquires  the  pas¬ 
sive  state ;  but  less  frequently  so  than 
brass. 

Silver  is  never  passive,  when  its  surface  is 
prepared,  by  following  all  the  indications 
that  I  have  given  ;  but  its  coloring  does  not 
in  any  way  resemble  that  of  the  other 
metals,  although  the  different  orders  of  rings 
may  be  followed  ;  seeing  that  this  metal 
speedily  undergoes  an  oxidation,  which  gives 
a  vinous  yellowish  tinge  to  all  the  colors  ; 
when  the  surface  is  perfectly  polished,  and 
the  current  is  not  intense  enough  to  pro¬ 


duce  any  sensible  alteration  in  the  silver, 
very  vivid  colors  may  be  obtained. 

Platinum,  and  especially  platinated  cop¬ 
per,  become  colored  with  the  richest  blues 
that,  I  think,  art  can  produce.  Every  thing 
induces  a  belief  that  the  oxidation  of  the 
platinum  is  concerned  in  producing  these 
colors,  which  would  be  the  result  of  the 
combination  or  mixture  of  oxide  of  pla¬ 
tinum  and  peroxide  of  lead  ;  this  point 
must  be  treated  on  hereafter.  Although  blue 
is  the  leading  color,  nevertheless  several 
colors  of  the  different  series  of  colored  rings 
are  obtained.  The  violets  and  the  blues  that 
are  found  among  the  objects,  which  I  have 
the  honor  of  presenting  to  the  Academy, 
will,  I  think,  show  how  greatly  the  blue  in 
question  approaches  that  of  natural  flowers. 

German  silver,  dry-rubbed  with  very  fine 
pounce  and  a  brush,  colors  very  wrell,  without 
its  surface  becoming  passive,  at  least  in  the 
great  majority  of  cases.  Wrhen  its  surface  is 
polished,  very  beautiful  colors  may  be  de¬ 
veloped. 

Polished  steel  is  easily  colored,  when  its 
surface  has  been  properly  prepared.  We  ob¬ 
tain  the  different  tints,  which  it  acquires  when 
heated,  over  and  above  the  tones,  which  de¬ 
pend  on  the  successive  deposits  of  films  of 
peroxide. 

CONCLUSION. 

The  details  into  which  I  have  entered,  both 
on  the  analysis  of  the  effects  of  coloring,  as 
well  as  on  the  practical  means,  by  aid  of 
which  it  may  be  applied  in  the  arts,  are  suf¬ 
ficient,  I  hope,  to  enable  those  who  wish  to 
undertake  it,  to  do  so  without  experiencing 
any  very  great  difficulties.  In  concluding,  I 
may  compare  the  effects  that  I  have  observed 
with  Nobili’s  electro-chemical  rings,  which 
I  mentioned  at  the  commencement  of  this 
memoir,  confining  myself  especially  to  those 
w-hich  he  obtained  with  acetate  of  lead,  pur¬ 
posing  to  examine,  in  another  memoir,  the 
effects  which  result  from  the  action  of  other 
solutions.  To  obtain  the  concentric  colored 
rings,  more  or  less  compacted,  on  a  plate  of 
gold  rendered  positive,  Nobili  employed  a 
neutral  or  almost  neutral  solution  of  acetate 
of  lead.  lie  has  faithfully  reported  this  fact, 
without  seeking  to  explain  it.  These  rings 
must  have  speedily  disappeared,  as  soon  as 
the  acetic  acid  became  free,  on  account  of 
the  reaction,  which  this  acid  exercises  on  the 
acetate  of  lead.  My  mode  of  experimenting, 
and  the  effects  w-hich  are  obtained,  are  differ¬ 
ent.  The  solution  which  I  employ  is  alkaline, 
and  can  be  no  other,  because  it  is  necessary 
that  the  oxide  of  lead,  carried  to  the  positive 
pole  and  peroxidizing,  should  play  the  part  of 
an  acid,  in  respect  to  the  potassa ;  in  order 
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that  the  adhesion  may  be  as  strong  as  possi¬ 
ble,  which  could  not  be  the  case  if  we  operated 
with  acetate  of  lead,  or  with  any  other  salt  of 
lead,  because  the  oxide  acts  the  part  of  a  base. 
On  the  other  hand,  there  are  always  colored 
rings  in  Nobili’s  experiments,  whilst,  in  my 
mode  of  experiment,  uniform  tints  may  be 
obtained  on  surfaces  of  a  certain  extent, 
which  are  durable,  and  very  adhesive.  Nobili 
sought  after  colored  rings ;  I  have  avoided 
them.  There  is  really  nothing  in  common 
between  Nobili’s  electro-chemical  colored 
rings,  and  the  phenomena  of  coloring  here 
in  question,  except  in  that  both  are  produced 
by  thin  films. 

In  a  third  memoir,  I  shall  explain  the 
effects  obtained  by  operating  on  plates  of 
copper  or  other  metal,  covered  with  a  me¬ 
tallic  film  or  oxide,  so  as  to  show  the  extent 
to  which  the  effects,  which  have  been  de¬ 
scribed,  may  be  varied ;  in  fact,  I  will  omit 
nothing  which  may  throw  light  on  the  new 
art,  the  foundation  of  which  I  desire  to  lay. 


CHEMICAL  INVESTIGATION  CON- 
CERNING  A  MINE  OF  MANGA 
NESE  FOUND  NEAR  GIESSEN.* 

BY  DR.  C.  ETTLING. 

In  the  year  1841,  Mr.  Briel,  advocate  to  the 
Court,  discovered  a  mine  of  manganese  in 
the  vicinity  of  Giessen,  remarkable  for  its 
richness,  and  for  the  facility  with  which  the 
manganese  may  be  obtained,  as  well  as  for 
the  manner  in  which  it  occurs.  In  other 
mines  the  manganese  is  found  in  the  midst 
of  porphyry,  or  other  hard  stones,  which 
render  its  extraction  expensive  ;  but  here  it 
exists  at  an  inconsiderable  depth,  in  a  layer 
of  ferruginous  plastic  clay,  on  dolomite, 
which  covers  the  secondary  limestone  that 
occurs  near  Giessen.  Immediately  above  the 
dolomite  is  found  a  layer  of  wad,  1  to  feet 
thick,  which  is  light  and  very  brittle,  con¬ 
taining  a  little  clay,  and  over  that  there  is  a 
layer  of  red  plastic  clay,  one  foot  thick,  free 
from  manganese. ;  these  two  layers  are  in 


*  Since  the  discovery  of  the  mine  of  man¬ 
ganese  near  Giessen,  we  have  made  use  of 
no  other  in  the  laboratory  of  our  University, 
it  being  of  the  same  quality,  and  even  easier 
and  more  completely  soluble  in  muriatic 
acid,  than  that  of  Ilmenau.  The  analyses 
instituted  by  Dr.  Ettling  with  care  and  ex¬ 
actitude,  give  full  information  on  the  value 
of  the  different  sorts,  and  a  conscientious 
sorting  of  the  different  kinds  of  manganese 
found  there  may  be  expected  from  Mr.  Briel, 
the  proprietor  of  the  mine. 


several  places  separated  by  some  pipe-clay 
of  a  snowy  white,  several  inches  thick. 
Upon  this  clay  is  another  layer  of  clay, 
from  6  to  8  feet  thick,  in  which  the  man¬ 
ganese  is  disseminated  in  masses,  sometimes 
even  so  near  to  one  another,  that  it  seems  to 
form  a  real  layer.  In  the  middle  of  this  clay 
is  a  layer  of  fine  manganese  (Braunstein- 
mulm)  1  to  la  feet  thick.  Immediately 
over  the  clay  which  contains  the  manganese 
rests  the  plastic  ferruginous  clay,  forming  the 
superior  free  surface  of  the  mine,  which  in 
some  places,  close  to  the  manganese,  con¬ 
tains  so  much  iron  that  it  offers  the  cha¬ 
racters  of  the  (Thoneisenstein)  brown  iron 
ore  (siderus  hsematicus).  As  it  is  in  the 
case  of  other  mines  of  manganese,  so  is  it 
with  this  :  several  ores  of  manganese  are 
found  together,  especially  in  the  nests,  in 
which  the  pyrolusite  (Weichmanganerz)  is 
predominant,  some  psilomelanite,  accom¬ 
panied  by  small  druses  of  sulphate  of  baryta, 
is  found. 

Though  care  be  taken  in  the  mines,  and 
afterwards  out  of  them,  to  separate  the  ores 
which  are  mixed  during  the  work  from  the 
pyrolusite,  yet  is  there  no  possibility  of 
entirely  succeeding,  when,  as  in  our  case, 
the  mineral  is  to  be  sorted  for  a  sale, 
amounting  to  several  thousand  hundred¬ 
weights.  Hence  several  sorts  of  manganese 
are  obtained,  of  which  the  purchaser  ought 
to  choose  that  which  best  answers  his  pur¬ 
pose. 

Mr.  Briel  requested  me  to  subject  the 
different  sorts  of  this  manganese  to  a  chemical 
investigation,  in  order  to  assist  purchasers  in 
the  selection  ;  it  being,  however,  understood 
that  it  is  not  intended  fully  to  determine  the 
respective  quantities  of  all  the  kinds  of  man¬ 
ganese,  but  merely  as  far  as  it  is  necessary  to 
ascertain  the  value  which  they  have  for  the 
manufacturer  of  chloride  of  lime,  the  bleacher, 
druggist,  &c. 

This  value  is  in  a  direct  ratio  with  the 
quantity  of  chlorine  gas  which  a  certain  quan¬ 
tity  of  manganese  can  disengage  from  hydro¬ 
chloric  acid  or  from  common  salt  and  hydrated 
sulphuric  acid,  and  depends,  besides  this, 
essentially  upon  the  amount  of  hydrochloric 
acid,  or  common  salt  and  hydrated  sulphuric 
acid,  requisite  to  obtain  the  desired  quantity 
of  chlorine  gas,  by  means  of  a  given  sort  of 
manganese. 

For  instance  :  by  means  of  1  kilogramme 
of  the  purest  manganese  we  could  obtain 
810‘9  gratis.,  or  255‘7  litres  of  chlorine  gas, 
and  to  accomplish  this,  1667'5  gratis,  of  an¬ 
hydrous  muriatic  acid  are  necessary  (which 
is  equal  to  5503'2  grms.  of  muriatic  acid  of 
1*15  sp.  gr.,  which  is  usually  met  with  in 
commerce),  half  of  which  is  decomposed  into 
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chlorine,  and  the  other  half  remains  combined 
with  the  manganese  in  the  retort.  Suppose 
one  kilogramme  of  the  purest  manganese  to 
cost  12  kr.  (4d.),  and  one  kilogramme  of 
muriatic  acid  l'lo  sp.  gr.  to  cost  10  kr. 


besides  the  charges  for  the  manufacturing. 
But  in  the  case  of  an  impure  manganese, 
which  might  be  composed  of  ^  pyrolusite, 
$  psilome,  lanite,  or  compact  mangauese 
(dichtes  Schwarzinanganerz),  £  manganite, 
a  oxide  of  iron,  ^  clay,  -Jff  limestone,  the 
result  would  be  the  following  :  — 


(3.jd.),  the  expenses  for  the  chlorine  gas  ob¬ 
tained  by  themwill  amount  to  55  kr.  (18£d.), 

I  kil.  pyrolusite  requires  833‘75gr.  anhydrous  muriatic  acid,  and  yields  405*45gr.  chlorine 
}  psilomelanite 
£  manganite 
£  oxide  of  iron 

tV  claY 


99 

9? 


-j-'jr  limestone 


>> 


113-59 

154-59 

174-43 

132-8G 

44-97 


29 -4  G 
50-12 


►  give  no  chlorine. 


1  manganese  ,,  1454-19 

These  1454-19  grms.  anhydrous  acid  are 
contained  in  4 799 "3  grms.  muriatic  acid  of 
commerce  of  1  - 15  sp.  gr.  or  19u  Baurae, 
and  cost  (at  10  kr.  the  kilogramme)  48  kr. 
(lGd.),  and  if  the  manganese  is  supposed  to 
cost  G  kr.  (2d.)  the  kilogramme,  then,  though 
it  yields  more  than  half  as  much  chlorine  as 
the  pure  pyrolusite  gave,  there  will  be  an 
expense  of  54  kr.  ( 1 8d.) ,  and  the  chlorine 
obtained  will  be  worth  only  32-9  kr.  (lid.) 
To  obtain,  therefore,  the  same  amount  of 
chlorine,  viz.,  255 •  7 litres,  an  outlay  of  69"19 
kr.  (23d.)  will  be  required,  consequently,  by 
substituting  the  inferior  sort  for  the  pyrolusite, 
a  loss  of  36*29  kr.  (l"2d.)  is  incurred  ;  and, 
besides  the  foreign  substances  augmenting  so 
considerably  the  weight,  will  in  the  same 
ratio  occasion  a  higher  freight,  and  render 
the  extraction  of  the  chlorine  more  dif¬ 
ficult. 

If,  instead  of  muriatic  acid,  common  salt 
with  sulphuric  acid  be  made  use  of  for  the 
extraction  of  the  chlorine,  the  expenses  with 
the  two  different  sorts  of  manganese  would 
respectively  remain  unaltered. 

Before  I  pass  on  to  the  examination  of  the 
sorts  of  manganese,  1  will  remark  that  I 
analysed  them  all  qualitatively.  With  the 
exception  of  the  pure  crystallised  pyrolusite 
(Braunsteinstuff )  they  all  contain  oxide  of 
iron,  clay,  silica,  carbonate  of  lime,  and  mag¬ 
nesia,  sulphate  of  baryta,  baryta,  and  water  ; 
yet,  that  all  these  impurities  amount  to  but 
little,  w  ill  be  apparent  byassaying  forchlorine. 

1  adopted  Gay  Lussac’s*  method,  which  I 
prefer  to  any  other.  And  though  I  am 
aw-are  that  it  is  known  to  manufacturers  of 
chloride  of  lime,  bleachers,  and  druggists, 
yet  I  will  give  it  here,  with  the  view  of  making 
some  remarks  on  it,  which  may  be  acceptable 
to  some. 

Gay  Lussac’s  method  consists  in  directing 
into  milk  of  lime  the  chlorine  gas  disengaged 
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from  a  given  quantity  of  hydrochloric  acid 
by3'909*  grms.  of  manganese,  and  then  — 

1.  The  amount  of  chlorine  contained  in  the 
bleaching  liquid  is  to  be  ascertained  by  a 
chlorometrical  process. 

2.  The  remaining  solution  of  manganese 
is  to  be  examined,  making  out,  by  an  acidi- 
metrical  process,  how  much  free  hydrochloric 
acid  is  left,  and,  consequently,  inquiring  how 
much  of  this  acid  was  fixed  by  the  manganese 
of  the  ores,  and  the  other  metals.  3-909  grms. 
of  the  purest  pyrolusite  yield  1  litre  of  the 
bleaching  liquid,  which  contains  exactly  the 
same  volume  of  chlorine  gas  at  32°F.  tempe  ¬ 
rature,  and  28  inches  (30  in.  English)  atmo¬ 
spheric  pressure  (or  3-1 701 7  grms. by  weight). 
If  this  be  the  cas6,  it  is  considered  of  100  de¬ 
grees,  and  the  manganese  by  which  the  chloride 
of  lime  is  prepared,  is  called  one  of  100  deg. 
But  if,  on  examining  one  litre  of  the  bleaching 
liquid  obtained  by  3-909  grms.  of  some  other 
sort  of  manganese,  it  appears  that  the  volume 
of  the  chlorine  gas  therein  contained  be  less — 
for  instance,  half  a  litre — the  liquid  is  only  of 
50  degrees,  and  the  manganese  will  be  con¬ 
sidered  as  one  of  50  degrees,  because,  taken 
at  the  same  weight  with  the  pure  manganese, 
it  could  only  disengage  half  the  quantity  of 
chlorine  from  the  muriatic  acid. 

„  But,  as  has  been  shown  in  the  above  ex¬ 
ample,  the  value  of  the  manganese  depends 
also  on  the  amount  of  hydrochloric  acid  em¬ 
ployed.  3-909  grins,  of  the  purest  pyrolu¬ 
site  transform  exactly  6*519 1  grms.  of  anhy¬ 
drous  muriatic  acid  (  =  175-79  acidimetrical 
degrees)  into  chlorine,  but  only  half  of  which 
quantity  is-  obtaiued,  the  other  half  remain¬ 
ing  in  the  glass  vessel  combined  with  the 
manganese.  If  more  than  6*5191  grms.  of 
the  anhydrous  muriatic  acid  be  employed, 
for  instance  12  grms.,  then  the  surplus 
5-4809  must  remain  in  the  free  state,  and  on 
adding  to  the  remaining  solution  of  the  man- 


*  Vide  Annalen  der  P/iannacie,  vol. 
xviii.  p.  49. 


*  In  the  instruction  given  originally  by 
Gay  Lussac  it  is  misprinted  3  980  grms. 
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ganese  so  much  of  an  alkali  as  corresponds  to 
5-4809  grms.  of  the  acid,  no  precipitate  of  the 
protoxide  of  manganese  ought  to  be  thrown 
down.  If  3-909  grms.  of  the  manganese 
under  examination,  on  being  treated  with 
fuming  hydrochloric  acid  containing  12 
grms.  of  the  anhydrous  acid,  furnish  one 
litre  of  chloride  of  lime  of  50°,  then  3-2595 
grms.  anhydrous  acid  have  been  consumed 
for  the  production  of  the  chlorine ;  and  if, 
on  examining  the  solution  of  the  manganese, 
it  appears  that  only  4  grms.  of  the  acid  in 
its  free  state  be  contained  in  it,  then  we  miss 
on  the  whole  still  4*7405  grms.,  therefore 
1-481  grms.  more  than  corresponds  to  50° 
chlorine,  which  the  manganese  yielded. 
The  manganese  under  examination  contains, 
then*  other  ores  of  manganese,  and,  perhaps, 
foreign  metallic  oxides  likewise  ;  yet  by  the 
experiment  we  are  enabled  to  calculate  the 
price  of  the  chlorine  to  be  obtained  by  the 
manganese  employed,  it  being,  however,  un¬ 
important  by  what  sort  of  metallic  oxides 
the  larger  amount  of  muriatic  acid,  or  of 
common  salt  with  sulphuric  acid,  became 
necessary. 

The  assay  is  to  be  performed  in  the  fol¬ 
lowing  manner ' The  manganese  is  to  be 
reduced  to  the  state  of  a  fine  powder,  out  of 
which  3"909  grms.  are  to  be  put  into  a 
phial  with  double  the  quantity  of  fuming 
muriatic  acid  required  for  its  solution,  the 
amount  of  anhydrous  acid  contained  in 
which  being  known,  a  long  and  narrow  tube 
intended  for  the  disengagement  of  gases  is 
immediately  after  to  be  adapted,  by  which 
the  chlorine,  which  directly  rises,  is  con¬ 
ducted  into  \ — f  litres  of  milk  of  lime  con¬ 
tained  in  a  phial  provided  with  a  large  neck, 
or  rather  in  a  retort  placed  in  an  inverted 
position  (as  advised  by  Professor  Liebig  in 
the  case  of  liquids  to  be  saturated  by  gases), 
in  such  a  manner  that  the  chlorine  arrives 
in  its  belly.  The  absorption  of  the  chlorine 
may  be  promoted  by  gently  shaking,  and 
the  disengagement  of  the  same  gas  may  be 
facilitated  by  applying  a  gentle  heat,  as,  for 
instance,  by  immersing  into  water  of 
122° — 140°  F.,  which,  towards  the  close 
of  the  operation,  may  be  still  hotter ;  and 
when  chlorine  is  no  longer  disengaged,  the 
heat  is  to  be  augmented  so  as  to  boil 
the  solution  of  the  manganese,  in  order  to 
expel  all  the  chlorine ;  but  this  must  be 
discontinued  ,  and  the  apparatus  dismounted  ; 
as  soon  as  bubbles  of  chlorine  cease  to 
appear,  the  disengaging  tube  becomes  hot, 
for  otherwise  the  whole  of  the  muriatic 
acid  would  distil  over. 

The  chloride  of  lime  obtained  is  to  be 
thrown  into  a  vessel,  which,  up  to  a  certain 
mark,  contains  exactly  one  Jitre,  the  retort 
N.S.,  Vol,  II, 
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rinsed  with  water,  and  this  water  added  to 
the  chloride  of  lime  ;  next,  the  vessel  filled 
up  to  the  mark  with  water  ;  and  the  whole, 
after  having  been  well  mixed,  allowed  to 
deposit  previous  to  the  assaying  for  chlorine. 

Care  is  to  be  taken  not  to  expose  the  chlo¬ 
ride  of  lime  to  the  rays  of  the  sun,  for  then 
it  would  appear  to  be  stronger  than  it  is  in 
reality  (Vide  Annalen  der  Chem.nndPharm. 
Bd.  xxxix.  p.  124).  The  solution  of  manga¬ 
nese  ought  not  to  exhale  the  odor  of  chlo¬ 
rine,  and  if  there  be  any  residue  left  undis¬ 
solved,  it  should  be  colorless.  Generally,  it 
is  sulphate  of  baryta,  or  sand  ;  sometimes, 
undecomposed  clay.  It  is  instantly  to  be 
mixed  with  nearly  an  equal  bulk  of  water, 
adding  to  it  the  muriatic  acid  washed  off  from 
the  inner  sides  of  the  disengaging  tube,  after, 
however,  having  wiped  away,  closing  the  tube 
with  the  finger,  the  chloride  of  lime  which 
adhered  to  its  outer  sides  ;  then,  if  requix-ed, 
it  is  to  be  filtered,  the  filter  washed,  and 
finally  saturated  with  an  alkali.  The  muri¬ 
atic  acid  employed  in  this  assay  must  be 
fuming,  and  free  from  sulphurous  acid  and 
chlorine,  in  Liebig,  Poggendoi*f,  and  Woh¬ 
ler’s  Hcmdivorterb ,  der  Chemie ,  Dr.  Molden- 
hauer  advised  that  the  acids  should  not  con¬ 
tain  more  than  18  per  cent,  of  the  anhydrous 
acid ;  probably  he  meant  that,  during  the 
disengagement  of  the  chlorine,  too  much 
should  not  evaporate ;  but  an  acid  of  this 
kind,  even  if  double  the  quantity  l-equired  be 
taken,  acts  hut  slowly  on  the  manganese, 
and,  to  make  it  dissolve,  it  is  necessary  to  boil 
for  a  long  time,  when  more  muriatic  acid  will 
distil  over  contrary  to  what  was  intended.  I 
repeatedly  experimented  with  3 ’909  gi’ammes 
of  manganese  of  97' 1  degrees,  which,  after 
having  carefully  reduced  to  the  state  of  a  fine 
powder,  I  put  in  82“ 75  gi-ammes  muriatic 
acid  containing  11-879  grammes,  conse¬ 
quently,  14-38  per  cent,  of  the  anhydrous 
acid  ;  and  after  having  allowed  it  to  stand  at 
the  temperature  of  144| — 167°F.  for  one 
hour,  let  it  boil  for  a  quarter  of  an  hour,  with¬ 
out  being  able  completely  to  dissolve  the  man¬ 
ganese  ;  whereas,  on  employing  an  acid  of 
double  the  strength,  the  disengagement  of 
the  chlorine  began  already  at  the  common 
temperature  ;  and  at  a  temperature  of  1444- 
167QF.,  in  less  than  half  an  hour  it  was 
so  far  advanced  that  a  very  little  ebullition 
was  sufficient  to  expel  the  remainder  of  the 
chlorine  from  the  solution. 

For  the  following  experiments  I  pi-epax-ed 
the  muriatic  acid  according  to  the  vex-y  easy 
method  recommended  by  Gregory  (Vide 
Annalen  der  Chem.  und  Pharm.,  voh^xli.  p. 
375) ;  and  for  the  measuring  I  made  use  of 
a  little  syphon,  which  I  made  by  drawing 
out  a  glass  tube  at  both  ends  in  two  long 
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points,  providing  the  one  with  a  mark  by 
means  of  a  file.  (To  prevent  the  vapors  ex¬ 
haled  by  the  acid  entering  the  mouth  during 
the  suction,  it  is  convenient  to  attach  to  it  a 
little  glass  tube,  containing  a  loose  cotton 
ball,  moistened  by  some  solution  of  potassa.) 
Filled  up  to  the  mark  it  allowed  to  escape 
exactly  41  ’375  grammes  of  acid,  the  portion 
that  adhered  to  the  tube  not  being  taken  into 
account.  5*323  grammes  of  that  acid  (the 
sp.  gr.  of  which  =  1*1448  =  18£  Baume),  on 
being  treated  with  a  solution  of  silver,  threw 
down  6*025  chloride  of  silver,  =  1*5283 
grammes  anhydrous  acid  ;  hence,  calculation 
shows  that  41*375  grammes  of  acid  made  use 
of  in  each  experiment  contained  11*879 
grammes,  or  28*71  percent,  of  the  anhydrous 
acid,  or  320*34  acidimetrical  degrees. 

This  method,  intended  to  ascertain  the  de-  l 
gree  of  concentration  of  the  acid,  requires  ! 
some  dexterity  in  chemical  manipulation, 
but  is,  at  the  same  time,  the  safest ;  it  could, 
however,  likewise  be  pretty  accurately  ex¬ 
amined  by  saturating  with  a  solution  of 
soda,  where  the  amount  of  the  salt  contained 
is  known  ;  it  can  easily  be  procured  by  con¬ 
verting  the  bicarbonate  of  soda  into  the  car¬ 
bonate  by  means  of  heat,  weighing  a  portion 
of  it,  and  dissolving  in  a  determined  quantity 
of  water. 

The  neutral  state  of  the  acid  can  easily  be 
ascertained  by  means  of  litmus,  but  with  still 
greater  accuracy  if,  towards  the  end  of  the 
saturation,  the  liquid  be  allowed  to  boil ;  and 
after  having  thrown  in  it  a  trace  of  the  neu¬ 
tral  solution  of  oxide  of  iron,  the  solution  of 
soda  is  added  by  drops  as  long  as  the  oxide 
of  iron  produces  a  feeble  tnrbidness,  which, 
notwithstanding  shaking  and  continued  boil¬ 
ing,  disappears  no  more. 

The  solution  of  manganese  obtained  on 
assaying  the  manganese  must  be  examined 
in  the  same  way ;  it  must  be  boiled,  on 
drawing  to  the ’close,  to  expel  the  carbonic 
acid,  which,  even  in  presence  of  an  excess 
of  soda,  would  retain  the  protoxide  of  man¬ 
ganese  in  solution. 

It  may  happen  that  a  liquid  saturated  at 
the  common  temperature  will  be  still  entirely 
limpid,  or,  if  containing  chloride  of  iron,  be 
of  a  light  yellow  color  (containing  conse¬ 
quently  besides  the  carbonate  of  the  prot¬ 
oxide  of  manganese  some  chloride  of  iron  in 
its  undecomposed  state) ;  and  after  the  last 
drop  of  the  solution  of  soda  has  been  added 
throws  down  a  white  precipitate  of  carbonate 
of  protoxide  of  manganese,  and  furnishes  on 
boiling  a  copious  precipitate  of  oxide  of  iron. 
To  assay  acids,  and  especially  muriatic  acid, 
by  putting  a  piece  of  calc  spar  or  marble 
ii  it,  gives  neither  an  expeditious  nor  an 
accurate  result,  for  lime,  when  in  lumps, 


does  not  neutralise  acids  before  the  lapse  of 
a  longer  time.  I  dried  a  lump  of  calc 
spar,  and  after  having  carefully  weighed 
it,  allowed  it  to  remain  for  four  hours  in  one 
measure  of  the  above-named  acid  (=»  1 1*879 
j  anhydrous  acid,  and  =320’34v)  being  pre- 
i  viously  diluted  with  50  cubic  centimetres 
water,  at  a  common  temperature  ;  and  as  it 
did  not  become  neutral,  I  let  it  stand  again, 
for  three  hours,  in  a  water-bath,  after  which 
time  an  addition  of  1°  of  the  solution  of  soda 
threw  down  no  precipitate.  16*3175  grms. 
=310*65  acidimetrical  degrees  of  the  calc 
spar  were  dissolved.  The  calc  spar  did 
not  therefore  indicate  3*69°  acid=l*15  per 
cent.,  out  of  which  2*69  evaporated,  for  they 
could  not  be  discovered  by  the  soda. 

In  a  similar  experiment  a  lump  of  marble 
did  not  indicate  3*09°  acid,  and  in  a  third 
experiment  a  lump  of  calc  spar,  after 
having  been  allowed  to  remain  for  six  days 
in  the  same  acid,  at  a  common  temperature, 
did  not  indicate  5*37c=l*676  per  cent. 

It  is  evident  that  the  error  will  be  greater 
if  feeble  acids,  as,  for  iustance,  acetic  acid, 
which  contains  only  from  4  to  8  per  cent,  of 
anhydrous  acid,  were  to  be  assayed  by  lumps 
of  calc  spar.  In  this  case,  Otto's  method, 
which  consists  in  the  use  of  ammonia,  is 
certainly  preferable. 

To  assay  the  solution  of  manganese  lime 
ought  hot  to  be  used,  for  it  throw's  down  the 
iron,  which  manganese  almost  always  con¬ 
tains,  and  sometimes  even  in  considerable 
quantities. 

With  regard  to  the  assay  of  the  chloride 
of  lime,  I  refer  to  Gay  Lussac’s  instructions, 
merely  remarking,  that  I  made  use  of  the 
solution  of  arsenic  in  muriatic  acid,  which  is 
very  sure,  and  less  dangerous  than  some  are 
inclined  to  think.  The  normal  liquid  is 
easier  to  be  produced  than  that  of  a  solution 
of  potassa,  for  the  arsenic  is  generally  met 
with  in  a  pure  state  in  commerce.  We 
.have  merely  to  pick  out  several  colorless 
and  transparent  lumps,  reduce  them  to 
pow'der,  dissolving  4*439  grms.  of  them  in 
diluted  muriatic  acid,  to  which  sufficient 
water  is  to  be  added  for  the  whole  to  amount 
exactly  to  one  litre,  and  we  obtain  a  liquid 
fit  for  all  chlorometrical  assays,  where  abso¬ 
lute  exactitude  is  not  required.  I  am  aware 
of  complaints  having  been  made,  that  it  is 
difficult  to  provide  the  necessary  graduated 
glass  vessels :  they  may  be  had  at  Mr. 
Collardeau’s,  RueFauxbourg  St.  Martin,  No. 
64,  in  Paris,  wdiere  the  instruments  are  most 
carefully  made,  according  to  Gay  Lussac’s 
directions.  Under  the  name  of  chlorometrr> 
of  Gay  Lussac,  all  that  is  required,  together 
w*ith  the  instruction  how  to  use  it,  is  sold 
for  27  francs  and  50  cents  (=U.  2s.),  and 
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under  the  name  of  alkalimeire  of  G.  L. 
all  the  apparatus  and  weights  required  for 
alkalimetry  and  acidimetry,  with  instruction, 
is  sold  for  25  francs  (  =  U.).  The  different 
sorts  of  manganese  destined  to  be  assayed  I 
generally  took  myself,  except  in  the  cases 
where  it  is  expressly  stated  to  the  contrary, 
and  proceeded  in  the  following  way  : — 

Out  of  a  heap  of  from  200  to  300  cwts., 
I  took  at  different  places  4  to  6  shovels, 
holding  each  cwt.,  and  ground  it 
by  a  mill-stone,  passing  through  a  sieve, 
mixing  carefully :  from  this  the  portions  to 
be  assayed  were  taken.  The  samples  to  be 
assayed  were  then  reduced  to  a  still  finer 
powder,  and  immediately  closed  in  glasses, 
to  keep  them  in  that  dry  state  in  which  the 
manganese  is  on  being  put  in  barrels  for 
commerce. 

FIRST  SORT - BRAUNSTE INSTUFF. 

It  is  found  in  lumps  varying  from  one  or 
several  half  ounces  to  £  cwt.,  with  all  the 
mineralogies!  characters  of  pyrolisusite.  It 
generally  crystallised,  offering  radiated  fibres, 
but  occurs  also  sometimes  i.i  large  lumps, 
easily  to  be  crushed  by  the  hands,  offering 
au  aggregate  of  small  scales  of  pyrolusite. 
The  solution  contains  no  iron;  on  being 
treated  with  sulphuric  acid,  throws  down  no 
precipitate,  and  no  residue  is  left.  3"909 
grms.  treated  with  one  measure  of  muriatic 
acid  =  320-34°,  yielded  in  several,  assays 
constantly — 

97*1°  chlorine=169,69°  muriatic  acid 
Required  solution  of 

soda  ..  ..  1.46-76° 

Hence  less  or  more 

acid  combined  . .  3 ‘89° 


320-34° 

Two  counter  assays,  with  a  piece  of  a  most 
beautifully  radiated  crystallised  manganese  of 
Ilmenau,  taken  from  my  collection,  yielded — 

i. 

98-13°  chlorine  =  172*5°  muriatic  acid 
148-7°  soda 
5*1°  loss 

320-3° 

n. 

97*1°  chlorine  =  169-69°  chlorine 
146’00°  soda 
4-65°  loss 


320-34° 

These  samples  of  manganese  gave  no  vestige 
either  of  baryta  or  of  iron,  but,  on  being 
dissolved,  they  left  some  light,  white  flakes. 


SECOND  SORT — BERBER  BRAUNSTE1N, 
COMPACT  MANGANESE. 

The  lumps  it  offers  are  larger,  and  of  a 
harder  consistence ;  the  fracture  exhibits 
small  grains,  sometimes  presenting  a  lustre, 
containing  in  some  places  psilomelanite,  in 
others  druses  of  sulphate  of  baryta.  The 
lumps  are  frequently  covered  by  a  thin 
coating  of  the  ferruginous  clay,  which  Mr. 
Briel  intends  to  remove  by  washing  in  an  es¬ 
tablishment  to  be  erected.  On  being  dis¬ 
solved,  it  leaves  some  sulphate  of  baryta. 
A  sample  taken  out  of  a  heap  of  about 
200  cwts.  gave,  in  four  experiments,  con¬ 
stantly  : — 

a.  80*3°  chlorine  =  141 -16°  muriatic  acid 

149'20°  soda 
29 ’98°  less  or  more 
acid  combined 


320-34° 

On  assaying  a  sample  taken  out  of  a  heap  of 
1,200  cwts.  which  were  worked  out  at  a  later 
period,  I  found:  — 

b.  84"0°  chlorine”147'6°  muriatic  acid 
156-04°  soda 
16-70°  loss 


320-34° 

Mr.Rriel  sent  me  afterwards  another  sample, 
which  he  took,  in  the  manner  indicated  above, 
out  of  a  third  heap,  10  cwts.  of  which  he  or¬ 
dered  to  be  ground. 

The  result  was  the  following  :  — 
c.  87 "12°  cblorine™153-14°  muriatic  acid 

]  47-80°  soda 
19*40°  loss 


320-34° 

On  dissolving  3*909  grms.  of  it,  there  were 
left  Q-0G5  grms.  sulphate  of  baryta,  sand  and 
day  amounting  tol*66p.  ct. ;  and  6*  792  grms. 
of  the  same  manganese,  heated  in  a  Liebig's 
apparatus  for  the  analysis  of  organic  matters 
till  some  oxygen  appeared,  gave  out  0*186 
grms.  of  water=2-743  percent.  With  the 
supposition  that  this  sort  would  be  consider¬ 
ably  improved  if  the  first  portion,  which 
contained  more  clay,  were  to  be  separated  by 
sifting  previous  to  being  ground  a  second 
time,  Mr.  Briel  made  the  experiment  with 
10  cwts.  The  portions  first  separated  by  the 
sieve  gave : — 

86-92°  chlorine  =  152-8°  muriatic  acid 
146*3°  soda 
2L2°  loss 


320-3° 

On  being  dissolved,  there  remained  a  residue 
of  0-064  grms.  =  1*6  per  cent.  The  portions 
last  separated  by  sifting,  gave  : — 

T  2 
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88-08®  chlorine -=154-88°  muriatic  acid 
148-28°  soda 
17-18°  loss 


320-34° 

On  dissolving,  there  was  a  residue  left  of 
0-004  grms.=0'l  per  cent. 

From  this  it  appears  that  the  sort  was 
indeed  improved  by  being  thus  divided  by 
sifting. 

THIRD  SORT — BRAUNSTEINMULM ,  OR 
EARTHY  MANGANESE. 

This  sort,  as  has  been  stated  in  the  intro¬ 
duction  to  the  present  article,  forms  a  layer 
situated  in  the  plastic  clay.  *It  is  easily 
worked  out  in  great  quantities  ;  the  miner 
can  get  hold  of  it  with  his  hands.  It  occurs 
in  groups  of  little  scales  of  pyrolusite,  and, 
on  being  crushed  by  the  hands,  yields  a 
brownish -black  powder,  glistening  in  the 
sun’s  rays.  On  being  sifted,  there  remain 
small  lumps,  presenting  radiated  crystals  of 
pyrolusite.  The  sample  was  taken  out  of  a 
heap  of  about  300  cwt.  On  being  dissolved, 
a  trifling  residue  -was  left,  and  the  limpid  so¬ 
lution,  on  being  treated  with  sulphuric  acid, 
produced  but  an  inconsiderable  turbidness, 
consisting  of  sulphate  of  baryta  ;  hence  the 
conclusion,  that  this  sort  contains  but  very 
little  psilomelanite,  and  the  larger  amount  of 
acid  required  be  attributable  to  the  clay  and 
iron  present.  7"42G  grms.  gave  0*4155 
water=5\59  per  rent. 

On  being  assayed,  it  yielded — 

74*36°  chlorine=130-72°  muriatic  acid 
157-79°  soda 
31-83°  loss 


320-34° 

A  sample  taken  from  another  heap,  sent  by 
Mr.  Briel,  gave  74*94  chlorine. 

FOURTH  SORT- — WAD,  OR  WADARTIGER 
BRA  UN  STEIN. 

This  peculiar  sort  forms,  as  above  stated, 
the  lowest  layer  close  upon  the  dolomite.  It 
presents  reddish-brown  or  bluish-black  lumps 
of  an  earthy  fracture,  containing  a  great 
number  of  druses,  which  seem  to  be  pyrolu¬ 
site  in  pseudomorphoses  of  bitter  spar.  The 
powder  is  black-brown,  without  lustre.  A 
sample  taken  from  a  heap  of  400  cwt.  yielded 
58  8°  chlorine=l 03*37°  muriatic  acid 
186-01°  soda 
30-96°  loss 


320-34° 

it.  is  evident  that  even  this  sort  may  be  turned 
to  useful  purposes. 

On  comparing  these  assays  with  each  other, 
the  following  results  : — 


3*009  grms. 


Yield 

ch'orine. 


>  i.  97-1° 

*ii.  average  of  a ,  b,  &  c.  83*8° 
in.  74-36° 


Consume  on  the 
whole  of 
muriatic  acid. 

173-58° 

169-33° 

162-55° 


iv.  58-8°  134-33° 

Or,  to  make  1000  litres  of  chlorine  gas,  thpre 
are  required  of  the  manganese  of  the  four  sorts, 
and  of  anhydrous  muriatic  acid,  or  muriatic 
acid  of  commerce  of  1  15  sp.gr.=19°  Baume. 


Number  of  the  Anhydrous  Muriatic 

Manganese.  Muriatic  Acid.  Acid. 

Kil.  Deg.  Kil.  Kil. 

1.4-025..  178*764  =  G*629  =  21-879 

ii.  4-665  ..  202-064  =  7-493  =  24-730 
hi.  5*257  ..  218-598  =  8-106  =  26-754 
iv.  6-648  ..  228-452  =  8-472  =  27-960 
If  it  is  intended,  on  producing  1000  litres 
of  chlorine,  to  make  use  of  common  salt, 
and  sulphuric  acid  instead  of  muriatic  acid, 
which  is  the  usual  way  of  operating,  then 
the  first  is  to  be  calculated  by  the  chlorine, 
and  the  latter  by  the  anhydrous  muriatic 
acid.  1000  litres  of  chlorine  gas  wreigh,  at 
32°  F.  temperature  and  28  (30  Engl.) 
atmosph.  press.,  3*17017  kilogr.,  and  are 
contained  in  5*253  kilogr.  of  pure  and  dry 
common  salt.  But  when  the  amount  of 
sulphuric  acid,  as  calculated  by  the  anhydrous 
muriatic  acid,  there  is  only  one  equivalent 
for  the  decomposition  of  the  common  salt, 
whereas,-  for  the  purpose  of  obtaining,  in 
extracting  the  chlorine,  a  complete  and  easy 
decomposition,  two  equivalents  are  required, 
there  is  one  equivalent  more  of  the  common 
salt  to  calculate,  and  to  add  to  that  which 
resulted  by  the  calculation  with  the  muriatic 
acid;  for  instance,  to  make  1000  litres  of 
chlorine  by  means  of  the  manganese  No.  I., 
there  is  required  so  much  of  the  hydrated 
sulphuric  acid  (English  sulphuric  acid  of 
1-85  sp.  gr.,  or  67°  Baume)  as  corresponds 
to  6"629  kilogr.  anhydrous  muriatic  acid  ; 
that  is,  8*938  kilogr.,  which  suffice  to 
saturate  the  oxides  of  the  4-025  kilogr. 
lhanganese,  but  is  only  half  as  much  as  is 
necessary  to  decompose  the  common  salt : 
hence,  to  the  8-938  kilogr.  there  must  be 
added  4*394  kilogr.  for  the  common  salt. 
On  the  wThole,  there  will,  therefore,  be  re¬ 
quired  13"  332  kilogr. 

The  following  is  a  summary  : — 


Com.  Salt, 

Pure  and  Drv, 

Kil. 

5-253 
5-253 
5-253 
5-253 

In  conclusion,  w-e  need  hardly  mention 
that  the  manganese  of  Giessen  may  be  con¬ 
sidered  equal  to  the  best  sorts  of  manganese 
occurring  in  commerce.  — nt — . 


i. 

ii. 

in. 

iv. 


Manganese. 

Kil. 

4- 025 
4*665 

5- 257 

6- 648 


Sulphurir  Acid, 
t)7°  Baum£. 
Kil. 

13- 332 

14- 497 

15- 323 
15-816 
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A  LECTURE  ON  THE  STATE  OF 
PHARMACY  IN  ENGLAND,  AND 
ITS  IMPORTANCE  TO  THE  PUB¬ 
LIC  ;  WITH  REMARKS  ON  THE 
PHARMACEUTICAL  SOCIETY. 

(Delivered  at  No.  22,  Conduit-street.) 

BY  J.  LLOYD  BULLOCK,  PHARMACEUTICAL 
CHEMIST. 

Gentlemen, — 

In  undertaking  to  conduct  you  through  a 
course  of  Practical  Pharmacy,  I  deem  it  to 
be  almost  indispensable  that  I  should,  pre¬ 
vious  to  entering  upon  our  labors,  give  you 
a  sketch  of  the  subject  I  am  about  to  teach, 
the  qualifications  necessary  to  those  who 
would  pursue  it,  and  the  relation  in  which 
the  Pharmacien  in  this  country  stands-  to¬ 
wards  the  public  generally,  and  the  prac¬ 
titioner  of  medicine  more  especially. 

The  practice  of  Pharmacy,  that  is,  the 
preparation  of  those  substances  which  are 
employed  in  the  cure,  or  relief  of  diseases, 
has,  as  you  well  know,  only  in  modern 
times  been  separated  from  the  practice  of 
the  healing  art.  Of  old,  every  physician 
prepared  the  remedies  which  he  administered. 
The  separation  of  Pharmacy  from  the  prac¬ 
tice  of  medicine  must  not  be  held  to  be  a 
mere  refinement  founded  upon  increase  of 
luxuriousness  essentially  useless  in  itself, 
but  as  an  absolutely  necessary  relief  to  the 
practitioner  of  medicine,  who,  although, 
doubtless,  he  ought  to  understand  the  pro¬ 
cesses  employed  in  the  preparation  of  his 
medicines,  cannot,  to  any  good  purpose, 
occupy  himself  with  their  manufacture.  The 
reason  which  is  sometimes  assigned  for  this 
separation,  and  for  the  origin  of  the  Phar¬ 
macien,  namely,  that  it  is  undignified  for 
the  practitioner  of  medicine  to  engage  in 
trade,  if  intended  to  convey  a  reproach  upon 
us,  on  account  of  our  necessary  commercial 
relations,  may  well,  in  this  country,  he  left 
to  refute  itself.  It  is  not  my  intention  to 
institute  an  inquiry  on  this  point,  or  to 
attempt  to  determine  the  comparative 
degree  of  estimation  in  which  professions 
or  commerce  should  be  held,  whilst,  at  the 
same  time,  I  claim  for  Pharmacy  the  title 
of  a  profession.  I  do  so,  because  if  we 
do  not  make  the  distinction  between  a  pro¬ 
fession  and  a  trade  to  depend  upon  the 
former  having  a  scientific  basis,  whilst  the 
latter  requires  no  previous  acquaintance 
with  science,  I  scarcely  know  how  to  mark 


the  distinction.  This  question,  however, 
in  itself,  is  of  little  importance ;  but  it  is 
altogether  another  matter  with  respect  to 
the  opinion  which  may  be  entertained,  as  to 
the  necessity  of  science  for  qualifying  an  in¬ 
dividual  to  practise  Pharmacy.  Upon  this 
point  there  ought  to  be  no  controversy,  nor 
can  there  be  any  between  persons  who  have, 
in  the  least  degree,  attended  to  the  matter  ; 
because  I  conceive  that  the  single  considera¬ 
tion,  that  to  the  Pharmacien  is  entrusted  the 
preparation  of  the  substances  which  Phy¬ 
sicians  prescribed  for  the  cure  or  alleviation 
of  diseases,  is  quite  sufficient  to  convince 
every  reasonable  man  of  the  necessity  for  a 
knowledge  of  chemistry,  in  order  to  practise 
Pharmacy  with  safety  to  the  public.  That 
I  should  have  occasion  to  dwell  upon  this 
point,  or  to  offer  any  illustration  of  the  ab¬ 
solute  necessity  for  a  knowledge  of  che  ¬ 
mistry  in  a  man  who  prepares  medicines, 
indicates  at  once  the  strange  state  of  things 
which  exists  in  this  country,  and  to  which  I 
must  call  your  attention. 

What  are  the  substances  which  fill  the 
bottles  and  drawers  of  the  druggist’s  shop  ? 
Compounds,  many  of  which  have  been  dis¬ 
covered  by  chemists,  and  requiring  in  their 
preparation  considerable  skill  in  chemistry. 
There  is  no  longer  any  distinction  between 
Galenical  and  chemical  remedies.  Such 
vegetable  substances  as  are  employed  by  the 
physician  are  as  much  under  the  dominion  of 
chemistry  as  the  metals.  Nay,  the  dependence 
of  their  properties,  in  relation  to  disease, 
upon  subtle  principles,  which  have  been 
detected  and  separated  by  the  chemist, 
shows  us  that  a  knowledge  of  chemistry  is  even 
still  more  necessary  in  dealing  with  them  in 
the  operations  of  Pharmacy  than  it  is  with 
mineral  compounds. 

In  those  bottles  and  drawers  are  con¬ 
tained  the  materials  upon  which  the  health, 
the  lives,  of  men  are  made  to  depend. 
The  physician  examines  his  patient,  he 
discovers  the  existence  of  an  acute  disease, 
arrived,  perhaps,  at  that  point  in  its  pro¬ 
gress  where,  if  it  be  not  at  once  arrested 
it  is  surely  fatal — the  moment  for  staying 
it,  once  lost,  is  irretrievable — the  means  of 
accomplishing  its  arrest  are  known  to  him, 
and  he  sits  down  to  write  the  forms  under 
which  those  means  are  to  be  administered. 
The  prescription  thus  written  is,  perhaps, 
tbe  warrant  of  reprieve  to  the  patient,  the 
document  which  is  to  prolong  his  existence. 
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Now,  gentlemen,  fancy  this  significant  paper 
placed  in  the  hands  of  a  man  ignorant  of 
chemistry;  see  this  man  in  total  ignorance 
of  the  contents  of  the  bottles  he  is  collecting 
round  him,  and  which  he  is  commingling 
into  the  all-important  potion  ;  he  knows  not 
their  constituents,  he  knows  not  their 
mutual  actions  and  reactions  on  e:ich  other  ; 
a  fraudulent  dealer  has  sophisticated  the  con¬ 
tents  of  one  of  those  bottles  ;  the  false  ingre¬ 
dient  renders  the  whole  compound  different 
to  the  intended  remedy — it  destroys  its 
whole  efficiency  ;  and  this  worthless  dose — 
exhibited  to  ti  e  patient  at  tins  critical  mo¬ 
ment,  the  golden  opportunity  of  interposing 
an  efficient  remedy — is  lost,  and  that  life — 
who  can  say  how  valuable  to  friends,  family 
or  country — is  sacrificed  at  the  shrine  of 
ignorance  ! 

Take  another  less  serious  example.  A 
patient  has  passed  many  restless  nights,  his 
body  nearly  worn  out  with  incessant  watch¬ 
ing,  his  mind  harassed,  and  his  frame 
arrived  at  that  common  state  of  nervous 
excitement  when  sleep  is  impossible ;  the 
physician  prescribes  a  sleeping  dose — say 
it  shall  be  one  of  those  active  and  powerful 
principles  derived  from  opium  :  the  pre¬ 
scription  reaches  the  hands  of  a  Pharmacien 
ignorant  of  chemistry,  he  prepares  the  dose 
from  his  stock,  but  that  white  powder  he  is 
using  has  not  been  skilfully  tested ;  it  con¬ 
tains,  indeed,  the  precise  salt  of  morphia  or¬ 
dered  to  be  given,  hut  it  is  impure,  or 
mixed,  from  the  cupidity  of  some  dealer 
through  whose  hands  it  lias  passed,  with  a 
cheap  ingredient,  or  its  impurity  arises  from 
some  defect  in  its  preparation,  and  its 
strength  is,  perhaps,  not  one-half  that 
of  the  true  substance  intended  to  be  given 
(the  illustrative  example  1  am  giving  you, 
gentlemen,  is  of  frequent  occurrence). 
What  is  the  result  ?  Instead  of  the  sooth¬ 
ing  anoydne  effect  which  is  to  restore  the 
patient,  through  a  refreshing  sleep,  to  his 
wonted  health  and  peace,  the  dose,  being  too 
small,  adds  greatly  to  the  evil  it  was  hoped 
to  remedy  ;  it  increases  the  nervous  excite¬ 
ment,  wholly  banishes  sleep,  and,  very 
likely,  throws  the  patient  into  an  alarming 
delirium. 

But  you  will  perhaps  say,  all  this  only 
proves  that  the  Pharmacien  should  take  care 
to  purchase  his  drugs  and  chemicals  only 
from  such  dealers  as  can  be  relied  on 
for  knowledge  and  integrity.  Doubtless, 
there  are  abundant  wholesale  druggists  and 
chemical  manufacturers,  most  honorable  and 
upright  men,  incapable  of  practising  decep¬ 
tion  and  taking  advantage  of  the  ignorance 
of  their  customers.  But  there  are  hot  a  few 
who  deem  such  practices  as  diluting,  with 


an  innocuous  substance,  a  costly  drug,  no 
crime,  and  therefore  practise  it  without 
remorse.  Besides,  there  are  many  causes 
which  may  bring  into  the  dispenser’s  bottles 
a  substance  so  weak  as  to  he  inefficient,  or 
so  different  to  the  one  intended  to  he  kept 
there  as  to  be  more  than  worthless,  posi¬ 
tively  mischievous,  in  cases  wherein  it  is 
usually  prescribed.  Many  substances  are 
manufactured  in  large  quantities,  and  these 
must  be  manufactured  by  workmen  who  do 
not  understand  the  processes  which  they 
practise.  A  few  years  ago,  a  physician  at 
one  of  the  great  metropolitan  hospitals — a 
bold  experimenter — among  other  things,  be¬ 
gan  to  examine  the  effects  of  the  iodide  of 
potassium  upon  the  human  body ;  he  com¬ 
menced  by  prescribing  a  few  grains,  but 
perceiving  no  result,  be  increased  the  dose ; 
still,  as  he  saw  no  effect,  he  added  more  and 
more  to  his  prescription,  until  he  reached,  if 
1  remember  rightly,  some  drachms.  At 
last  it  occurred  to  somebody  to  inquire 
whether  the  substance  given  in  such  large 
doses  was  pure  or  not,  when  it  was  found 
that  it  contained  more  than  seventy -five  per 
cent,  of  carbonate  of  potassa,  and  the  wonder 
was  easily  explained. 

If  you  would  wish  to  pursue  this  subject 
further,  and  to  judge  how  far  the  effects  of 
remedies  are  likely  to  be  modified  by  such 
substitutions,  let  me  refer  you  to  a  series  of 
papers  published  by  Mr.  Phillips  in  some 
late  numbers  of  the  Pharmaceutical  Journal. 

What,  then,  you  may  ask,  is  the  way  of 
escape  from  these  evils  ?  How  is  the  public 
to  be  safe  in  entrusting  the  preparation  of 
medicines  to  Pharmaciens  ?  To  these  ques¬ 
tions  the  answer  is  obvious — the  man  who 
PREPARES  A  PRESCRIPTION  OUGHT  TO  BE 

CAPABLE  OF  MAKING  AN  ANALYSIS - HE 

OUGHT  TO  BE  A  SCIENTIFIC  CHEMIST.  Blit 
what  is  the  state  of  things  in  this  country  ? 
1  am  really,  gentlemen,  almost  ashamed  to 
enter  upon  this  part  of  my  subject ;  it  is  only 
in  the  hope  that  I  may  be  instrumental  in 
effecting  some  small  degree  of  good  that  I 
venture  upon  the  offensive,  and  very  likely 
it  will  prove  to  many — the  offending,  topic. 

Why,  the  plain  truth  is,  the  majority  of 
chemists  and  druggists  in  this  country  are 
totally  ignorant  of  chemistry,  in  spite  of 
their  name,  which  has  been  assumed,  I  sup¬ 
pose,  upon  the  principle  of  lucius  a  non 
lucendo.  They  undergo  no  examination — 
they  are  under  no  restriction.  A  grocer  may 
displace  his  canisters  any  day  he  pleases,  an 
oilman  his  casks,  and  supply  their  places 
with  substances,  single  grains  of  which  may 
consign  to  their  graves  their  equally  ignorant 
neighbors.  The  boy  who  has  carried  out 
the  medicine  of  the  general  practitioner, 
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learns  to  spell  the  names  on  the  bottles  in 
the  dispensary,  and  he  is  forthwith  qualified 
to  be  a  Pharmacien ;  he  takes  a  shop,  writes 
up  u  Chemist,”  and  the  confiding  public 
enjoys  the  precious  boon. 

I  shall  not  enter  upon  the  delicate  question 
of  whether  or  no  the  legislature  ought  to 
protect  the  lives  of  the  people,  by  enacting 
that  the  Pharmacien  shall  be  qualified  by  a 
knowledge  of  chemistry,  shall  undergo  an 
examination  before  a  competent  authority, 
and  receive  a  sanction,  in  the  shape  of  a 
license,  to  practise  Pharmacy  ?  In  this 
country  any  restraint  upon  the  liberty  of 
the  subject  is  looked  upon  with  jealousy — 
even  the  liberty  to  poison  is  esteemed  too 
sacred  to  be  abridged;  we  must,  therefore, 
leave  this  matter  in  the  hands  of  our  rulers, 
indulging,  however,  a  wish  that  a  sense  of 
his  own  personal  danger  may  arouse  some 
influential  senator  to  agitate  the  question, 
and  determine  it,  after  a  full  and  deliberate 
examination. 

And  now,  gentlemen,  I  must  advert  to  the 
Pharmaceutical  Society — a  society  established 
with  the  professed  intention  of  accomplish¬ 
ing  for  the  chemists  and  druggists  of  this 
country,  and  the  practice  of  Pharmacy,  what 
the  legislature  had  failed  to  do.  At  its  first 
institution,  under  the  impression  that  these 
intentions,  if  fairly  carried  out,  wmuld  be 
beneficial,  I  joined  it  as  a  member.  That 
I  have  thought  fit  to  withdraw  is  a  plain  de¬ 
claration  of  my  disapproval  of  its  subsequent 
proceedings ;  and  I  will  now  explain  to  you 
upon  what  I  found  my  disapprobation  of  the 
Pharmaceutical  Society.  In  the  first  place, 
this  society,  if  established  for  the  benefit  of 
Pharmacy,  should  have  kept  to  a  strictly 
honorable  course.  Whether  it  has  done 
this,  I  will  leave  to  your  own  judgment  when 
I  tell  you,  that  instead  of  the  just  and 
reasonable  motives  which  might  have  been 
urged  upon  chemists  and  druggists  to  unite 
in  such  an  association,  an  expectation  has 
been  studiously  held  out  that  members  of 
this  society  only  would  be  held  legally 
qualified  to  pursue  Pharmacy,  whilst  persons 
who  should  not  become  members  would  lose 
this  important  privilege.  Every  insinuation 
of  this  kind,  every  exaggerated  statement  of 
the  value  of  a  charter,  the  council  well  knew 
was  calculated  to  convey  a  false  impression. 
Secondly,  the  fixing  of  a  time  to  allow  per¬ 
sons  to  enter  the  society  with  no  other  quali¬ 
fication  than  the  payment  of  its  exorbitant 
annual  demand  ;  whilst,  after  that  period,  it 
would  only  admit  persons  upon  an  examina¬ 
tion  by  a  self- constituted  court  of  examiners 
— and  therefore  inefficient— and  a  large  fee. 
These,  coupled  with  the  Tears  excited  of  the 
consequence  of  neglect,  induced  timid  per¬ 


sons  to  join  it  in  great  numbers,  fit  and  unfit, 
whilst  it  deterred  many  persons,  the  most 
respectable  and  best  qualified  to  advance 
Pharmacy,  from  joining  it,  and  thus  intro¬ 
duced  an  element  of  future  dissolution. 
Thirdly,  the  distribution  of  a  diploma,  which 
was  designed  especially  to  permit  the  less 
scrupulous  persons,  who  were  willing  to  pay 
for  it  to  impose  upon  the  public,  with  a  docu¬ 
ment  which  could  not  readily  be  distinguished 
from  a  legal  license  to  practise.  If  you 
think  this  remark  somewhat  strong,  permit 
me  to  quote  the  passage  in  the  Pharmaceu¬ 
tical  Journal ,  wherein  this  scheme  was  first 
suggested.  It  occurs  in  an  imaginary  conver¬ 
sation  held  between  the  editor  and  a  country 
druggist: — “  You  ought  to  send  to  each 
member  an  engraved  certificate  of  member¬ 
ship,  signed  by  the  President  and  several 
members  of  council,  which  certificate  may 
be  framed  ;  otherwise  how  can  the  public 
distinguish  between  members  and  unqualified 
persons  ?”  The  hint  thus  throwm  out  has 
not  been  lost,  and  you  will  see  this  paltry 
print  paraded  before  the  public  eye,  evi¬ 
dently  to  carry  out  this  intention.  Again, 
I  think  it  may  be  safely  said  that  no  other 
society,  framed  with  a  view,  either  real  or 
pretended,  to  advance  a  science  or  an  art, 
ever  thought  of  examination  as  a  condition 
of  membership,  or  of  paying  away  to  one  of 
its  own  members  a  large  proportion  of  its 
income  for  publishing  its  own  papers. 

Lastly  ;  you  must  observe,  that  by  obliging 
every  member  and  associate  thus  to  pay  for 
the  Pharmaceutical  Journal ,  instead  of  per¬ 
mitting  its  transactions  to  be  published,  as 
they  may  be  worthy  of  publication,  in  the 
proper  channels,  the  society  wholly  overlooks 
the  interest  of  its  members,  because  where 
a  member  has  induced  his  assistants  to  be¬ 
come  associates,  it  happens  that  five  or  six, 
or  more,  numbers  of  the  journal  are  sent  to 
a  single  establishment.  If  the  cost  of  these 
were  expended  upon  other  journals,  a 
chemist  and  druggist  might  supply  his 
assistants  and  apprentices  with  most  valu¬ 
able  information  from  a  variety  of  sources, 
besides  promoting  a  fair  competition  in  the 
literature  of  our  profession. 

These  things  are  painful  to  speak  of,  and 
I  should  not,  gentlemen,  condescend  to 
notice  them,  did  I  not  feel  that  instead  of 
advancing  the  profession  of  Pharmacy,  this 
society,  by  its  very  exceptionable  practices, 
has  rendered  it  the  more  difficult  to  effect 
any  good,  and  will  serve  but  to  obstruct  all 
attempts  at  future  reform  and  improve¬ 
ment. 

That  reform  must  consist  mainly  in  every 
Pharmacien  being  compelled  to  become  a 
profound  practical  chemist;  for  whatever 
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other  acquirement  may  be  thought  desir¬ 
able— and  1  could  furnish  you  with  a  list 
of  all  the  branches  of  human  knowledge, 
and  trace  some  connection  of  our  profession 
with  every  one  of  them — chemistry  is  indis¬ 
pensable.  I  would  by  no  means  discourage 
you,  gentlemen,  from  acquiring  a  competent 
acquaintance  with  ancient  and  modern  lan¬ 
guages  ;  of  Latin  you  must  know  somewhat, 
it  is  imperative  upon  you  to  do  so  ;  but 
with  French  and  German  I  would  recom¬ 
mend  you  most  earnestly  to  acquire  an 
acquaintance.  In  those  languages  you  will 
find,  not  only  our  own  profession  and  art, 
but  the  science  of  chemistry,  in  a  far  higher 
condition,  and  in  a  more  vigorous  state  of 
progress  than  in  our  own  ;  you  will  infallibly 
be  able  to  derive  information  from  them  of 
the  utmost  importance  to  your  own  personal 
success.  Learn,  too,  as  much  as  you  can 
of  botany,  mineralogy,  and  natural  philoso¬ 
phy,  and  then,  as  time  or  opportunity 
serves,  add  to  these  any  branch  of  science  or 
any  accomplishment,  your  tastes  may  render 
attractive  ;  every  part  of  science,  every  kind 
of  knowledge,  has  its  own  attractions,  and 
may  be  pursued  as  a  relaxation,  but  chemistry 
is  our  corner-stone.  It  is  more  to  the 
Pharmacien  than  anatomy  is  to  the  Physician 
or  Surgeon — it  is  the  root  and  substance  of 
all  our  art  in  its  development  and  perfection. 
Become  Chemists,  and  you  will  no  longer 
rest  satisfied  to  perform  that  which  it  is  your 
duty,  and  for  which  you  will  be  well  qualified, 
namely,  to  prepare  the  remedies  prescribed, 
but  you  will  be  able  to  present  the  Physician 
with  his  remedies  in  new  and  improved 
forms,  you  will  be  able  to  furnish  the  parti¬ 
cular  combination  of  elements  which  is  best 
adapted  to  enable  him  to  carry  out  his 
designs. 

Nothing  can  serve  to  display  the  unsatisfac¬ 
tory  state  of  the  practice  of  Pharmacy  in  this 
country  more  than  the  reflection  that  of  all  the 
vegetable  alkaloids — those  subtle  principles 
which  present  to  us  the  properties  of  medi¬ 
cinal  plants,  and  now  in  constant  use 
throughout  the  world — not  one  was  dis¬ 
covered  in  this  country.  We  are  indebted 
to  the  French  and  German  chemists  and 
Pharmacien  for  this  improvement,  the  benefit 
of  which  is  really  incalculable.  Not  only 
can  the  physician  administer  the  most  valu¬ 
able  vegetable  remedies,  separated  from  the 
large  amount  of  woody  fibre  and  other  inert 
matters  with  which  their  active  principles 
are  found  in  Nature,  but  he  can  now  be 
certain,  which  he  could  never  be  of  old,  that 
the  remedy  he  prescribes  is  in  a  state  of 
efficiency.  The  salts  formed  by  combining 
the  vegetable  alkaloids  with  acids,  are  safe, 
sure,  and  definite  in  strength,  and  when 


properly  prepared,  preserved  pure,  and  given 
as  prescribed,  may  be  depended  upon,  and 
what  is  of  vast  importance  to  science,  will 
furnish  positive  or  negative  results  to  experi¬ 
mental  inquiries.  Such  could  not  be  the 
case  with  the  whole  substance  of  any  vege¬ 
table  production.  Time,  damp,  accidental 
enclosure  of  insects  in  the  same  bottle  or 
drawer,  rendered  inert  the  choicest  speci¬ 
mens,  and  falsified  the  inferences  drawn 
from  their  effects  on  the  economy,  misled 
the  physician,  and  perhaps  destroyed  the 
patient.  And  pray,  gentlemen,  do  not 
allow  the  suspicion  to  cross  your  mind 
that  no  further  improvement,  no  other  dis¬ 
covery,  is  needed ;  this  would  be  insur- 
passable  weakness  and  folly;  there  is  not 
one  single  agent  in  use  as  a  remedy,  there  is 
not  a  plant,  a  mineral,  a  metal,  about  which 
there  is  not  much  still  undetermined ;  and 
as  chemists  and  physiologists  are  rapidly 
together  advancing  the  knowledge  of  the 
human  body,  the  nature  of  its  elements,  and 
the  laws  of  their  combination,  so  must  the 
demand  arise  for  improved  forms  of  remedies, 
new  substances  which  may  meet  the  require¬ 
ments  of  advanced  science,  and  the  most 
refined  adjustments  of  those  already  known 
to  the  exigencies  of  disease,  and  disturbances 
of  natural  functions. 

Let  me  select,  as  an;  illustration,  a  metal 
which  has  been  in  use  as  a  remedy  from  the 
earliest  ages  to  the  present  moment,  not  at 
intervals,  but  constantly  and  without  any 
interruption,  namely  iron.  Until  recently, 
no  preparation  of  this  metal  existed  which 
was  not  disagreeable  to  the  taste  or  nauseat¬ 
ing  to  the  stomach ;  but  lately  it  has  been 
found  that  certain  combinations  of  iron  with 
vegetable  acids,  and  especially  the  citric 
acid,  obviates  both  these  objections,  and 
thus  a  valuable  amelioration  has  been  effected 
in  practice.  But  it  is  to  enforce  upon  you 
the  necessity  of  chemistry,  and  to  express, 
moreover,  another  sentiment,  namely,  my 
sense  of  the  great  propriety  that  the  Phy¬ 
sician  and  Pharmacien  should  co-operate  in 
a  department  where  their  respective  functions 
meet  and  find  a  common  ground,  that  1 
select  the  following  out  of  innumerable  in¬ 
stances  which  might  be  taken. 

If  you  look  into  the  Pharmacopoeia  of  the 
London  College,  you  will  find,  under  the 
head  of  sesquioxide  of  iron,  and  after  the 
directions  for  its  preparation  by  precipitation 
and  washing,  that  it  is  to  be  dried.  Now, 
you  will  observe  that  the  temperature  at 
which  the  drying  process  is  to  be  conducted 
is  not  mentioned,  and  it  seems  to  have 
escaped  the  notice  of  the  framers  of  the 
Pharmacopoeia,  and,  I  may  add,  of  most 
compilers  of  works  on  Materia  Medica,  that 
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this  is“a  matter  of  some  importance.  This 
preparation  was  formerly  called  carbonate  of 
iron,  because  the  immediate  result  of  the  re¬ 
actions  upon  adding  the  carbonate  of  soda 
to  the  sulphate  of  iron  is  the  formation  of  a 
carbonate  of  iron.  But  it  was  found  that 
the  oxygen  of  the  atmosphere  displaced  the 
carbonic  acid  and  converted  the  product  into 
peroxide  of  sesquioxide  of  iron.  Now,  it 
has  not  been  distinctly  ascertained  whether 
the  medical  efficacy  of  this  preparation  may 
depend  upon  a  still- adhering  minute  propor¬ 
tion  of  carbonate  of  protoxide,  or  upon  a 
hydrate  of  the  peroxide  of  iron.  If  dried  at  a 
high  temperature,  the  water  is  expelled,  and 
the  peroxide  rendered  anhydrous.  We  know 
that  in  this  state  it  resists  the  action  of  weak 
acids,  to  which  it  readily  yields  in  a  hydrated 
state  ;  and  we  can  explain  an  observation  of 
an  old  practical  physician  made  in  the  last 
century,  that  the  drying  of  this  preparation 
at  different  temperatures  produced  a  most 
important  difference  in  its  therapeutic  effects. 
You  are  probably  aware,  that  this  form  of 
iron  is  used  in  a  most  painful  class  of  dis¬ 
eases,  called  neuralgia,  of  which  tic  doul¬ 
oureux  is  the  best  known  example.  A 
recent  writer  upon  this  class  of  morbid 
affections,  in  estimating  the  value  of  iron  in 
neuralgia,  mentions  the  very  variable  effects 
of  the  sesquioxide,  and  says  that  many  cases 
have  occurred  where  such  enormous  quan¬ 
tities  have  been  taken,  as  to  endanger  the 
life  of  the  patient  by  accumulating  into 
masses  in  the  bowels.  The  unhappy  sufferer 
from  nervous  pain  swallows  these  prodigious 
quantities  of  matter  which,  in  all  probability, 
owes  its  property  of  affording  relief,  either 
to  a  minute  quantity  of  accidentally-adhering 
carbonate  of  iron,  or  to  a  state  of  the  per¬ 
oxide  in  which  it  may  be  found  in  one  speci¬ 
men,  and  not  in  another,  so  that  relief  or 
failure  will  depend  upon  a  mere  accident, 
the  ground  of  which  is  known  neither  to 
the  prescriber  nor  the  preparer  of  the  medi¬ 
cines. 

Another  example  of  the  necessity  of  co¬ 
operation  between  the  Physician  and  the 
Pharmacien  may  be  drawn  from  the  salts  of 
quinine  at  present  in  use  as  remedies.  Many 
salts  of  quinine  are  known  to  chemists, 
which,  reasoning  from  analogy,  must  be 
supposed  to  afford  far  better,  and  more  effi¬ 
cient  means  of  exhibiting  this  powerful 
remedy  than  those  in  constant  and  daily  use  ; 
the  only  one  very  extensively  employed  is 
commonly  known  as  the  sulphate ;  it  is, 
chemically  speaking,  a  di- sulphate,  a  salt  in 
wffiich  the  base  predominates,  and,  in  its 
pure  state,  is  insoluble  in  water.  In  order 
to  render  it  soluble,  the  prescriber  is  in  the 
habit  of  adding  sulphuric  acid  ;  but  as  there 


is  no  rule  for  this,  and  as  it  is  a  delicate 
matter  to  render  the  quinine  exactly  neutral, 
there  is  usually  a  superabundance  of  acid 
added,  and  thus  an  amount  of  free  sulphuric 
acid  is  taken  into  the  stomach,  where  it  may, 
in  many  cases,  be  by  no  means  desirable 
that  it  should  be  administered.  Now,  this 
uncertainty  might  be  avoided  by  preparing 
the  sulphate — well-known  to  chemists — a 
salt  perfectly  neutral,  soluble,  and  present¬ 
ing  the  quinine  in  a  form  far  more  suitable 
than  the  di-sulphate.  There  are,  however, 
other  soluble  and  neutral  salts  of  quinine 
which  might  be  employed,  and  it  is  a  pro¬ 
blem  worthy  of  an  experimental  inquiry, 
how  far  the  different  acids,  in  combination, 
influence  the  action  of  bases  on  the  animal 
economy. 

A  third  instance,  to  illustrate  the  point 
before  us,  may  be  derived  from  the  present 
state  of  our  knowledge  of  vegetable  extracts. 
Many  methods  are  in  use  for  their  prepara¬ 
tion,  but  they  seem  to  be  applied  indis¬ 
criminately,  without  any  attempt  to  deter¬ 
mine  the  special  adaptation  of  any  particular 
method  to  any  given  substance;  or,  again,  to 
determine  the  exact  therapeutic  value  of 
extracts,  prepared  in  these  different  ways. 
This  form  of  administering  vegetable  reme¬ 
dies  has  always  been  deemed  to  possess 
great  advantages;  extracts  seem  to  give  us 
the  virtue  of  plants  most  nearly  in  the  form 
in  which  Nature  presents  them  to  us,  and  it 
is,  therefore,  an  investigation  well  deserving 
of  being  pursued  to  determine  these  ques¬ 
tions. 

Well,  then,  gentlemen,  in  conclusion,  let 
me  again  impress  upon  you  the  indispensable 
necessity  of  chemistry  for  the  practice  of 
Pharmacy.  Let  me  advise  you  to  lay  aside 
every  other  pursuit,  and  attach  yourselves 
exclusively  to  this  science,  until  you  have 
attained  sufficient  skill  to  perform  a  satis¬ 
factory  analysis  of  inorganic  and  organic 
compounds.  Not  only  will  it  enable  you  to 
take  a  position  in  society  of  which  you  cannot 
be  ashamed  ;  not  only  will  it  enable  you  to 
perform  the  usual  and  daily  offices  of  your 
profession — to  prepare  the  remedies  of  the 
physician— to  manufacture  the  several  in¬ 
gredients  as  he  usually  prescribes  them — to 
avoid  the  use  of  a  spurious,  adulterated,  or 
deteriorated  drug — any  wrong  chemical  sub¬ 
stance;  but  chemistry  will  enable  you  to 
realise  the  ambition,  which  every  man  ought 
to  entertain,  of  advancing  the  science  to 
which  he  is  devoted ;  to  discover  new  or 
improved  forms  of  remedies  ;  new,  cheaper, 
and  better  processes  for  preparing  old  ones; 
and  thus  you  will,  at  the  same  time,  and  by 
the  most  honorable  means,  ensure  your  suc¬ 
cess  in  business,  and  aid  the  benevolent  and 


282 


PHARMACY,  MATERIA  MEDICA, 


exalted  labors  of  the  physician  in  lessening 
the  amount  of  human  suffering.  But  there 
is  a  further  use  in  thus  becoming  a  good 
practical  chemist ;  it  will  enable  you  to  be 
the  counsellor  of  the  agriculturist,  of  the 
manufacturer,  of  the  physician — to  spread 
the  love  and  practice  of  chemistry,  and  thus 
to  lend  your  assistance  towards  advancing 
the  most  important  science  which  can  engage 
the  human  faculties. 


T1IE  GREAT  ANNUAL  MEETING  OF 
THE  PHARMACEUTICAL  SOCIETY. 

On  the  21st  of  May  took  place  the  above 
important  meeting,  which  was  announced 
for  eleven,  a.m.,  jirecisely,  but  which  did  not 
actually  commence  until  half-past  twelve, 
the  council  being  unable  until  then  to  wliip 
together  enough  members  to  move  the  usual 
resolutions.  In  fact,  there  were  present 
only  twenty  of  the  council  elect,  the  five 
auditors  elect,  the  six  members  who  were 
put  up  as  puppets  to  propose  the  resolutions, 
the  secretary,  the  curator,  and  the  reporter 
to  The  Chemist,  making  in  all  34  persons 
present  on  this  interesting  occasion,  out  of 
the  sixteen  hundred  members  of  the  Society. 
The  chair  was  taken  by  Mr.  Savory,  who 
was  not  prepared  to  make  a  speech  on  the 
present  occasion,  but  would  call  on  the 
secretary  to  read  the  report,  which  consisted 
of  the  ordinary  verbiage  used  for  such 
purposes. 

Mr.  Tosswill  rose  to  propose  the  first 
resolution,  that  the  report  be  adopted,  re¬ 
echoing  the  words  of  the  report,  in  the  true 
style  of  Pharmaceutical  eloquence. 

Mr.  Macfarlane  briefly  seconded  the 
motion,  wThich  was  carried  unanimously,  as 
the  chairman  said,  all  the  council  holding  up 
both  their  hands  to  assist  the  other  fourteen 
members  in  making  a  show.” 

Mr.  Yarde  moved,  without  one  com¬ 
ment,  that  500/.  be  added  to  the  benevolent 
fund. 

Mr.  Pedler  seconded  the  above,  quite 
exhausted  by  the  effort,  which  was  carried 
nem.  con. 

Mr.  Swire  then  proposed  a  vote  of 
thanks  to  the  council  in  a  most  mechanical 
and  consequently  uncomplimentary  manner, 
merely  repeating  the  wTordsof  the  resolution, 
which  was  seconded  by  a  gentleman  who  did 
not  add  one  wrord  of  comfort.  The  motion, 
of  course,  was  carried  without  a  dissentient 
voice. 

Mr.  Lescher  begged  to  observe,  that  he 
considered  the  members  had  shown  a  gross 
want  of  gratitude  to  the  council  in  not 
attending  at  the  present  meeting  !  !  ! 


Several  of  the  council,  evidently  consider¬ 
ing  that  Mr.  Lescher  had  betrayed  them  by 
the  above  speech,  here  declared,  that  they 
believed  the  non-attendance  of  the  mem¬ 
bers  arose  from  the  great  confidence  they 
had  in  the  council !  !  ! 

Mr.  Herring  felt  the  great  good  the 
Society  had  conferred  on  the  members  by 
“  hedicating”  them.  He  found,  before  the 
establishment  of  the  Pharmaceutical  Society, 
to  sell  good  drugs  w  as  like  “  throwing  pearls 
before  swrine”  (hear,  hear) ;  but  he  now 
found  they  knew  what  good  drugs  were. 

Mr.  Hallowe  was  sincerely  obliged  to  the 
council  for  having  elected  him  one  of 
their  body  ;  he  experienced  the  great  benefit 
the  Society  had  conferred  on  his  apprentice, 
in  a  letter  he  had  received  from  Dr.  Thomp¬ 
son,  who  stated  therein,  that  his  apprentice 
very  nearly  got  the  prize  for  Botany,  and 
would  have  done  so  had  there  not  been  other 
pupils  who  knew  more  of  the  subject. 

We  must  not  omit  to  mention,  that  the 
applause  was  admirably  led  by  Mr.  Squire, 
and  well  accompanied  by  Mr.  Waugh  upon 
a  large  stick,  the  whole  council  performing 
their  respective  parts  with  great  taste  and 
judgment.  We  were  unable  to  ascertain 
the  cause  of  the  absence  of  the  five  ex- 
members  of  the  council  who  had  so  meekly 
resigned  their  appointment  in  deference  to 
the  wishes  of  their  brethren. 

The  foregoing  Report  shows  that  the 
members  of  the  Society  are  becoming  sick  of 
the  absurd  exhibitions  which  they  assist  in 
maintaining.  If  they  are  silly  enough  to 
contribute  their  money  towards  such  non¬ 
sense,  they  are  not  bound  to  go  and  behold 
the  effects  of  their  folly. 

It  is  our  intention  next  month  to  make 
some  comments  on  the  Pharmaceutical  So¬ 
ciety  and  its  management,  and  to  expose 
some  circumstances  w'hich  the  council  would 
willingly  conceal. 

We  have  many  facts  to  bring  forward 
which  will  prove  the  degree  of  estimation  in 
which  the  Society  is  held  ;  and  we  shall  also 
give  our  readers  full  proof  that  it  has  de¬ 
creased  in  numbers,  thus  giving  ample  evi¬ 
dence  that  our  statements  concerning  the 
secession  of  members  were  well  founded. 

Our  readers  will  perceive  that  we  have 
not  been  quiet  all  this  time  without  powerful 
motives. 
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ON  THE  PREPARATION  OF  PHAR¬ 
MACEUTICAL  EXTRACTS.* 

BY  M.  BURIN. 


In  a -volume,  which  I  hope  shortly  to  publish, 
I  have  given  a  series  of  articles  on  the  pre¬ 
paration  of  extracts,  which,  considered  alto¬ 
gether,  constitute  a  special  method,  resting 
on  the  following  principles,  which  I  propose 
to  develop  according  to  the  importance 
which  they  merit,  or  which  I  attribute  to 
them. 

1.  A -vegetable  substance  being  given,  to 
endeavor  by  all  possible  facts  to  ascertain 
what  are  the  matters  which  chemical  analysis 
indicates  as  constituting  it,  and  those  to 
which  the  medical  action  which  the  substance 
itself  possesses  must  be  attributed. 

2.  The  active  parts  being  known,  to  study 
their  chemical  characters,  in  order  to  disco¬ 
ver,  among  other  things,  the  solvent  fit  to  be 
employed  for  removing  these  parts,  by  disen¬ 
gaging  them  as  much  as  possible  from  those 
which  are  inert,  and  which,  consequently, 
cannot  injure  the  preservation  of  the  product, 
and  neutralise  the  energy  of  its  properties. 

3.  To  proceed  to  the  evaporation  of  the 
liquid  which  serves  as  a  vehicle,  by  avoiding 
in  a  manner  which  ought  to  be  complete  the 
decomposing  action  which  organic  bodies, 
whose  nature  is  always  so  unstable,  undergo 
with  such  facility,  in  contact  with  such  che¬ 
mical  agents  as  heat,  air,  and  water. 

Relying  on  these  principles,  I  think  it  my 
duty  here  to  give  the  explanation  of  the  modus 
operandi  which  I  have  adopted  for  preparing 
some  of  the  most  commonly  employed  ex¬ 
tracts. 

BELLADONNA,  STRAMONIUM,  AND 
HYOSCIAMUS. 

Most  of  the  Solanacece,  and  especially 
those  which  I  have  just  named,  contain  active 
principles,  whose  chemical  characters  and 
action  on  the  animal  economy  present  the 
greatest  identity  with  each  other. 

For  preparing  the  extracts  of  belladonna, 
stramonium,  hyosciamus,  and  other  Solana- 
cece,  I  take : — 


Leaves  and  stalks  at  the ' 
commencement  of  flow-  > 
ering,  alcohol  at  36°. .  .  _ 


Of  each  equal 
parts. 


The  plant,  carefully  bruised  in  a  marble 
mortar,  is  pressed  with  the  hands,  then  again 
submitted  to  the  action  of  the  pestle.  The 
juice  obtained  is  afterwards  again  united  with 
the  plant;  alcohol  is  added,  and  it  is  allowed 
to  macerate  for  six  days.  The  whole  is  then 
put  into  a  sieve,  and  the  dreg  submitted  to 


the  action  of  a  powerful  press.  The  com¬ 
bined  and  filtered  liquors  are  afterwards  dis¬ 
tilled,  in  vacuo,  if  possible,  or,  in  the  contrary 
case,  in  a  sand-bath,  in  order  to  extract  all 
the  alcohol  (in  the  distillation  in  the  sand- 
bath,  the  evaporation  being  performed  out 
of  the  action  of  the  air,  the  product  under¬ 
goes  no  alteration).  The  residue  is  allowed 
to  cool,  and  the  liquor  is  afterwards  filtered 
in  order  to  separate  the  chlorophylle  which  is 
precipitated.  The  evaporation  in  vacuo  is  then 
proceeded  with,  or,  if  the  necessary  apparatus 
be  not  at  command,  the  product  is  divided 
into  layers  of  about  two  centimetres  in  thick¬ 
ness,  in  large  moulds  of  white  iron  rubbed  with 
mercury,  and  it  is  left  to  spontaneous  evapora¬ 
tion  in  a  stove  with  a  continued  current  of 
air,  heated  to  from  95°  to  104°F.  When  the 
extract  has  arrived  at  the  consistence  of 
honey,  it  is  again  dissolved  in  three  times  its 
weight  of  alcohol.  It  is  again  filtered,  dis¬ 
tilled  in  a  sand-bath  to  extract  two-thirds  of 
the  alcohol,  and  the  evaporation  is  finished 
in  the  stove. 

The  product  should  be  preserved  in  well- 
corked  bottles. 

The  modus  operandi  which  I  adopt  in 
dissolving  the  hydro  alcoholic  extract  in  con¬ 
centrated  alcohol,  has  for  its  object  the  se¬ 
paration  of  a  certain  quantity  of  salts  soluble 
in  weak  alcohol,  as  well  as  inert  coloring 
extractive  matter, —-but  it  is  right  here  to 
mention  that  this  process  is  not  new  ;  indeed, 
it  has  already  been  applied  by  M.  Du- 
blanc  to  the  extract  of  lettuce  juice  ;  by  M. 
Lombard  to  extract  of  aconite ;  and,  finally* 
MM.  Georges  and  Hespe  have  recom¬ 
mended  its  application  to  the  aqueous  ex¬ 
tracts  of  hyosciamus  and  other  Solana  ceee 
obtained  with  the  dried  plant. 

The  extract  of  these  three  plants  have  a 
purpurine  yellow  color  when  they  are  spread 
in  a  thin  layer  ;  they  present  the  green 
odor  of  the  plant ;  their  taste  is  bitter  at 
first,  then  the  mouth  becomes  dry  and  pasty* 
with  a  sensation  of  astriction  at  the  back  of 
the  throat,  which  is  accompanied  by  an 
elfect  on  the  brain  exactly  similar  to  that 
caused  by  a  small  quantity  of  tobacco  smoke 
in  a  person  who  is  not  habituated  to  it. 

They  very  powerfully  dilate  the  pupil. 

One  part  of  extract  represents  the  prin¬ 
ciple  soluble  in  water  and  alcohol. 


PARTS  OF 

PARTS. 

POWDER. 

Of  fresh  Belladonna 

88 

or  12 

Stramonium  . . 

..  100 

or  12 

Hyosciamus  . . 

..  105 

or  16 

It  is  composed  of  yellow  extractive,  a 
complex  body  which  retains  a  certain  quan¬ 
tity  of  odorous  oily  liquid,  and  of  all  the 
crystalline  alkaline  matter,  or  of  the  poison- 
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ous  or  m.  tlic  inal  principle  of  the  plant  which 
is  found  in  it  in  a  state  of  preservation, 
which  should  be  regarded  as  perfectly  nor¬ 
mal,  all  chances  of  alteration  which  might 
have  arisen  from  the  mode  of  operating,  or 
from  the  mode  of  evaporating,  having  been 
almost  entirely  avoided. 

These  extracts  can  be  sold  only  by  the 
special  direction  of  physicians,  and  the 
chemist  should  not  employ  them  instead  of 
the  same  extracts  prepared  by  the  ordinary 
methods. 


yellow  and  transparent  plates,  wdiich  mus 
be  kept  in  carefully-corked  bottles. 

This  extract,  as  is  evident,  contains  only 
the  aromatic  bitter  matter  of  gentian,  sugar, 
free  acid,  and  probably  also  a  certain  quan¬ 
tity  of  gentisin,  retained  by  the  bitter  prin¬ 
ciple.  It  represents  the  active  principles  of 
this  substance  in  a  state  of  great  concentra¬ 
tion,  and  is  capable  of  forming  the  basis  of 
excellent  preparations. 

One  part  of  the  extract  is  exactly  equiva¬ 
lent  to  ten  parts  of  gentian  root. 


EXTRACT  OF  GENTIAN. 


EXTRACT  OK  DIGITALIS. 


The  observations  of  M  M.  Planche, 
Henry  and  Caventou,  and  of  M.  Le  Conte, 
have  made  known  in  gentian  the  following 
substances  : — 

Fugitive  odorous  principle,  gentisin,  glue, 
greenish  oily  matter,  uncrystallisable  sugar, 
gum,  peetic  acid,  fawm-colored  coloring 
matter,  organic  acid,  and  bitter  extractive 
matter. 

MM.  Henry  and  Caventou  extracted 
from  gentian  a  crystalline  matter,  to  which 
they  gave  the  name  of  gentianin,  and  which 
they  regarded  as  the  bitter  principle  of  gen¬ 
tian,  but  this  substance,  or  gentisin,  as  MM. 
Le  Conte  and  Trommsdorf  have  demon¬ 
strated,  is  only  a  pale  yellow  coloring  matter, 
crystalli sable  in  long  needles,  insipid,  and 
inodorous,  which  is  mixed  in  gentianin  with 
variable  proportions  of  bitter  principle  and 
fatty  matter.  (E.  Soubeiran,  Traite  de 
Pharmacie.) 

From  these  facts  it  results  that  the  chemi¬ 
cal  nature  of  the  bitter  matter  of  gentian 
remains  to  be  determined  ;  and,  as  will  be 
seen,  as  now  obtained,  it  is  presented  under 
the  form  of  an  uncrystallisable  extractive 
matter,  very  soluble  in  alcohol. 

Gentian,  in  coarse  powder)  -  - 
Alcohol,  at  36° . \aa  q,s* 

The  gentian  is  exhausted  by  Cadet’s  pro¬ 
cess,  by  three  successive  treatments  with 
twice  its  weight  of  alcohol  at  36°.  The 
liquors  are  combined  and  distilled  in  the 
sand-bath,  in  order  to  remove  all  the  alcohol. 
The  extract  obtained  is  dissolved  in  distilled 
water,  which  removes  the  bitter  matter, 
sugar,  and  free  acid,  and  leaves  the  fatty 
matter  combined  with  the  gentisin.  It  is 
filtered — the  evaporation  is  completed  on  a 
stove,  and  when  the  product  is  brought  to 
the  consistence  of  a  thick  syrup,  it  is  spread 
in  thin  layers,  on  white  iron  plates  rubbed 
with  mercury — then  gently  wiped  with  a 
cloth  imbibed  with  a  very  small  quantity 
of  oil  of  almonds.  When  the  extract  is 
dry,  it  is  sufficient  to  strike  the  back  of  the 
theet  of  white  iron  to  detach  it  in  beautiful 


Like  gentian,  three  successive  digestions 
in  alcohol,  at  36°,  perfectly  exhaust  digitalis 
of  all  its  bitter  and  coloring  principles.  The 
liquors  are  combined — two,  three,  or  more 
quarts  of  distilled  water  are  added,  according 
to  the  quantity  of  matter  treated.  (The 
addition  of  this  water  has  for  its  object  to 
'  dissolve  chlorophylle,  which  doubtless  carries 
along  with  it  a  considerable  quantity  of  the 
active  principles.)  Then  it  is  distilled  in  a 
sand-bath,  to  extract  all  the  alcohol ;  it  is 
allowed  to  cool  and  filter,  in  order  to  separate 
the  chlorophylle.  By  afterwards  operating  as 
in  the  case  of  gentian,  a  dry  extract  is  ob¬ 
tained  under  the  form  of  beautiful,  transpa¬ 
rent,  and  very  slightly-colored  plates,  pos¬ 
sessed  in  a  high  degree  of  the  bitter  taste 
and  peculiar  odor  of  digitalis  :  the  odor  be¬ 
comes  especially  perceptible  when  the  extract 
is  bruised  or  moistened  with  a  little  water. 
There  is  no  doubt  that  this  extract  is  very 
energetic,  and  preferable  to  every  other  ;  and 
that,  in  the  hands  of  a  skilful"  practitioner,  it 
may  form  the  basis  of  preparations  of  certain 
medicinal  action. 

One  kilogramme  of  powdered  digitalis 
yielded  me  108  grammes  of  dry  extract. 
But,  taking  into  consideration  the  losses 
which  are  unavoidable  in  operating  on  more 
considerable  quantities,  it  may  be  admitted 
-that  one  part  of  dry  extract  is  equivalent  to 
ten  parts  of  dry  plant. 

This  extract  should  not,  therefore,  be  sub¬ 
stituted  for  the  ordinary  extracts  of  digitalis 
without  a  special  indication. 


EXTRACT  OF  VALERIAN. 


An  analysis,  due  to  Trommsdorf,  made 
known  in  the  root  of  valerian  the  following 
constituents  :  — 


Volatile  oil  . 

Resin  . 

Peculiar  volatile  acid 
acid) . 


(valerianic 


Solub'e 
►  in 
Alcohol 


J 


Aqueous  extract  . 
Peculiar  matter  . 
Starch  . 


Soluble 
►  in 
Water. 
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Experiment  lias  demonstrated  that  the 
volatile  oil,  valerianic  acid  and  resin  are  espe¬ 
cially  the  active  principles  of  valerian.  On 
the  other  hand,  the  extractive  matter  is  not 
without  action ;  therefore,  there  must  be 
introduced  into  the  product  the  greatest 
possible  quantity  of  the  first  three  substances, 
and  a  certain  proportion  of  those  which  are 
soluble  in  water  must  also  be  admitted. 

The  following  is  the  modus  operandi  which 
I  recommend  : — 

Valerian  in  coarse  powder  q.  s.  carefully 
moistened  with  twice  its  weight  of  alcohol  at 
38°.  After  three  days’  contact,  introduce 
the  mixture  into  an  ordinary  lixiviation  ap¬ 
paratus,  and  displace  by  an  equal  quantity 
of  alcohol  at  22°.  By  distilling  the  first 
product  you  will  have  as  a  residue  a  mixture 
almost  entirely  composed  ot  a  resin  of  a  deep 
green,  holding  in  solution  the  whole  of  the 
volatile  oil  and  valerianic  acid.  This  product 
is  then  put  into  a  well-corked  vessel,  or  the 
alcohol  obtained  from  the  distillation  is  di¬ 
luted  with  pure  water,  to  bring  it  to  22°,  in 
case  of  a  deficiency  of  fresh  alcohol  of  the 
same  density  in  sufficient  quantity  to  exhaust 
the  valerian.  All  the  liquors  are  combined 


and  filtered,  and  the  spirit  is  removed  by  dis¬ 
tillation  ;  the  residue  is  evaporated  in  a  stove 
to  a  pilular  consistence,  then  the  first  pro¬ 
duct  is  incorporated  by  aid  of  heat,  which 
perfectly  dissolves  it ;  it  is  thus  obtained 
in  a  perfectly  homogeneous  state,  which  re¬ 
presents  in  a  perfect  state  all  the  active  parts 
of  the  root  of  valerian. 

One  part  of  extract  is  equivalent  to  5  per 
cent,  of  this  substance.  The  object  proposed 
in  the  preparation  of  extracts  is  to  concen¬ 
trate  into  a  small  mass  the  active  parts  of 
plants,  without  changing  the  state  of  com¬ 
bination  in  which  they  may  be  naturally 
engaged.  M.  Burin  proposed  to  generalise 
further  the  employment  of  concentrated  al¬ 
cohol,  already  recommended  before  him,  in 
order  to  concentrate  the  active  part,  and 
eliminate  the  inactive  part.  This  object 
appeared  to  me  to  be  attained  as  regards  the 
So/anaceae.  Is  it  also  attained  as  regards 
the  other  plants  selected  by  M.  Burin  ?  I 
will  here  only  offer  two  observations,  one 
relating  to  valerian,  and  the  other  to  gentian  ; 
I  operated  on  the  same  root  in  each  trial,  in 
order  to  have  comparative  results. 


EXTRACT  OF  VALERIAN. 


One  kilogramme  of  substance. 

Extract 

obtained. 

Relation 
to  the 
substance. 

Action  of 

W  ater 
dissolves : 

Action  of  Al¬ 
cohol  at  218 
dissolves : 

Action  of  Al¬ 
cohol  at  388 
dissolves : 

Burin’s  process  . 

Process  of  the  Codex  .... 

255  grins. 
205  ,, 

:  1  ::  4 
:  1  ::  4‘83 

80  per  cent. 
88  „ 

88  per  cent. 
94  „ 

96  per  cent. 
B0  „  . 

These  two  extracts  were  both  very  aromatic  ;  that  of  the  Codex  was,  however,  rather  less, 
and  its  color  was  darker.  I  diluted  them  with  water,  and  obtained  the  following  results  : — 
Burin’s  extract  dilution  at .  ~  The  specific  odor  annihilated. 


V 

Extract  of  the  Codex  dilution  at. . 


1000 

l 

2000 

1 

400 

1 

800 

1 

1000 

1 


taste  annihilated, 
bitterness  annihilated, 
odor  annihilated, 
taste  annihilated, 
bitterness  annihilated. 


The  substitution  of  alcohol  at  36°  for  alcohol  at  21°  did  not,  therefore,  present  any  very 
great  advantages. 


EXTRACT  OF  GENTIAN. 


One  kilogramme  of  substance. 


Burin’s  process  . 

Process  of  the  Codex  . .  . . 


Relation 

tothe 

substance. 

Dissolves  in 

Extract 

obtained. 

all  proportions 
excepting 
flocks : 

112  grs. 
364  „ 

:  1  ::  8’9 
:  1  ::  2’75 

98  per  cent. 

Dissolves  all  Alcohol 

proportions  :  dissolves  : 


85  per  cent. 


96  per  cent. 
20  „ 
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Burin's  extract  dilution  at  — j — 

20-000 

”  l 

•io -non 

”  i 

20-000 


Bitterness  still  very  sensible. 

Bitterness  distinct,  but  at  its  limit. 

The  color  is  perceptible  ;  bitterness  distinct. 
Bitterness  annihilated. 


The  extract  made  with  alcohol  at  36°  con¬ 
tains,  therefore,  the  bitter  principle  in  a  state 
of  great  concentration.  But  at  what  price  is 
this  advantage  bought  ?  Three  times  less  pro¬ 
duct  is  obtained  ;  because  alcohol  at  36°  is 
not  a  very  proper  vehicle  for  depriving  gen¬ 
tian  root  of  its  bitter  portion.  When  it  ceases 
to  act,  alcohol  at  21°  may  be  charged  with  a 
very  considerable  quantity  of  its  active  parts; 
it  is  doubtless  preferable  for  the  preparation 
by  extraction. 

These  two  examples  are  sufficient  for 
showing  all  the  inconveniences  which  might 
exist  in  separating  an  absolute  principle  and 
in  generalising  its  application.  When  it  is 
required  to  extract  the  soluble  matters  con¬ 
tained  in  plants,  it  should  not  be  forgotten 
that  the  solubility  proper  to  each  of  their 
isolated  principles  is  not  the  same  when  dif¬ 
ferent  principles  are  associated  with  one 
another,  and  that  we  should  not  judge,  a 
priori,  of  the  action  of  vehicles  of  solution 
on  each  of  them. 


TREATMENT  OF  LEAD  COLIC* 

By  DR.  HOFFMANN,  OF  NEU-RUPPIN. 

Dr.  Hoffmann  avers  that  too  much  praise 
cannot  be  given  to  the  employment  of  alum 
associated  with  opium  in  the  treatment  of 
lead  colic.  According  to  him,  when  the  in¬ 
flammatory  symptoms  are  combated  by  the 
appropriate  means,  the  administration  of 
this  medicine  powerfully  serves  to  diminish 
spasms,  to  regulate  the  alvine  evacuations, 
and  greatly  to  calm  the  health. 


CEMENT  FOR  THE  TEETH.  + 

BY  OSTERMAIER. 

According  to  Ostermaier,  this  cement  is 
prepared  by  mixing  52  parts  of  chemically 
pure  and  finely-powdered  caustic  lime  with 
48  parts  of  pure  anhydrous  phosphoric  acid, 
obtained  by  the  combustion  of  phosphorus 
in  dry  air  ;  the  mixture  is  rapidly  tritu¬ 
rated  in  a  mortar. 

A  sufficient  quantity  of  the  powder  thus 
prepared  is  then  introduced  into  the  cavity 


*  Medici, asche  Zeitvng. 
t  Jahrbueh  fur  Praktische  Pharmacie. 


of  the  carious  tooth  ;  it  is  strongly  com¬ 
pressed,  and  the  surplus  is  equalised  as  much 
as  possible,  then  it  is  slightly  moistened. 

It  must  be  observed  that  this  powder  can 
be  used  only  in  one  or  two  minutes  ;  conse¬ 
quently,  it  should  be  prepared  only  just 
before  it  is  used. 


EFFICACY  OF  CREOSOTE  IN  CASES 
OF  OLD  ULCERATIONS  OF  THE 
FEET.  * 

BY  DR.  VOLPERLING,  OF  WOSTERH AUSEN. 

In  a  subject  very  liable  to  erysipelous  and 
rheumatism,  and  who  was  afflicted  with  a 
putrid  ulcer  of  the  foot,  ointments,  plasters, 
cataplasms,  and  fomentations,  not  being  sup¬ 
portable,  Dr.Volperling  prescribed  the  ap¬ 
plication  of  a  paste  prepared  with  poplar 
charcoal,  and  water  containing  creosote. 

The  success  of  this  treatment  was  such 
that  the  ulcer  became  clean,  and  exhibited 
all  the  -  characters  of  an  ulceration  of  a 
favorable  nature.  It  was  easy  to  prove  that 
this  result  was  due  to  this  treatment  alone  ; 
for,  on  returning  to  the  use  of  ointments 
and  plasters,  the  ulcer  resumed  its  former 
fagedenic  aspect.  Finally,  by  means  of  a 
sustained  application  of  the  creosotic  paste, 
a  perfect  cure  was  effected. 


ON  THE  MEANS  OF  PREVENTING 
OR  CURING  THE  INJURIES 
CAUSED  BY  A  LONG  DECU- 
.  BITUS.f 


BY  DR.  TOTT,  OF  RIBNITZ. 

Besides  the  means  already  known  and  used 
for  preventing  ulcerations  by  decubitus,  Dr. 
Tott  makes  use  of  the  following  mixture,  the 
formula  of  which  is  due  to  the  celebrated 
Mursinna 


jjk — Tincture  of  camphor. . 
Goulard’s  vegeto-mi- 
neral  water . 

Mix. 


►  250  parts. 


With  this  mixture  the  points  of  the  skin 
which  have  been  rendered  red  by  continued 
pressure,  are  washed,  and  these  washings  are 


*  Medicinische  Zeitvng. 
f  Waiter  vnd  Ammon's  Journal. 
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repeated  several  times  during  the  24  hours, 
taking  care  to  shake  the  bottle  well  before 
pouring  out  the  quantity  of  liquid  necessary 
for  each  application. 

If,  notwithstanding  the  employment  of  this 
mixture,  the  symptoms  remain,  and  the  skin 
begins  to  ulcerate,  Dr.  Tott  rubs  the  wounds 
with  an  ointment  of  lead  and  zinc,  or,  again, 
with  the  camphorated  white  rliazes :  in  the 
most  serious  cases  he  had  recourse  to  tan- 
nate  of  lead,  under  the  following  form:— 

— Recent  tannate  of  lead. ...  12  parts. 
Lard . 30  ,, 

Make  a  perfectly  homogenous  ointment. 

He  applies  this  mixture  three  or  four  times 
a  day. 

But  the  best  means  which  the  author  pre¬ 
scribes,  as  well  by  way  of  prophylatic  for 
phlogosed  surfaces,  as  for  cicatrising  those 
which  are  already  ulcerated,  is  the  creosotic 
water  prepared  according  to  the  proportions 
indicated  by  Reichenbach  (one  part  of  creo¬ 
sote  to  80  parts  of  distilled  water).  He  em¬ 
ploys  this  water  in  all  cases,  except  in  those 
where  the  wound  presents  a  blackish  cindery 
tint,  that  is  to  say,  where  gangrene  already 
exists.  In  the  latter  cases,  he  recommends 
fomentations  with  the  decoction  of  yellow 
quinquina,  to  which  a  small  quantity  of  tinc¬ 
ture  of  myrrh  has  been  added,  and  he  sprin¬ 
kles  tbe  wound  with  a  powder  composed  of 
camphor  and  myrrh,  or  he  also  applies  to 
the  ulcerated  surfaces  fine  cloths  covered 
with  a  layer  of  camphorated  storax  ointment. 


PRESERVATION  OF  PATHOLO¬ 
GICAL  SPECIMENS* 

M.  Pigne  announces  that  a  solution  of 
creosote,  in  the  proportion  of  4,  5,  6,  8,  or 


10  drops,  according  to  circumstances,  to  the 
litre,  or  pint  and  three  quarters  of  water, 
forms  an  excellent,  and  of  course  very  cheap 
liquor  for  the  preservation  of  specimens.  An 
entire  subject,  or  any  portion  of  it,  kept  in 
the  solution  of  10  drops,  preserves  all  its 
physical  characters  and  properties  unchanged 
for  an  indefinite  length  of  time.  Pathological 
specimens,  that  have  been  shrunk  and 
blanched  by  twenty  years’  keeping  in  spirits, 
are  very  speedily  restored  to  their  original 
form,  size,  color,  and  pliability,  by  being 
transferred  to  the  creosote  liquor.  Portions 
of  blood,  pus,  urine,  &c.,  may  be  kept  in  it, 
without  undergoing  any  change,  and  exa¬ 
mined  at  leisure. 


NEW  FORMULA  FOR  AN  AGGLU¬ 
TINATIVE  PLASTER.* 

BY  M.  PRESTAT.  • 

— Gummed  diachylon  plaster  400  parts 

White  pitch . .  50 

Fine  Venice  turpentine  . .  38 

Melt  the  whole  at  a  gentle  heat ;  after  lique¬ 
faction,  add  the  two  following  substances, 
previously  reduced  to  a  very  fine  powder 
Gum  ammoniac  ......  )  10 

Mastic  resin .  j  iZ  parts 

Mix  intimately,  then  spread  in  the  usual 
manner  on  strips  of  linen. 

During  cold  weather,  it  is  convenient  to 
increase  the  proportion  of  turpentine  by  ten 
parts,  and  to  add  to  the  mass — 

Oil  of  sweet  almonds. ...  12  parts 
This  plaster,  which  M.  Prestat  has  em¬ 
ployed  for  ten  years,  joins  to  the  advantage 
of  being  powerfully  adhesive,  that  of  never 
causing  irritation  of  the  skin. 


IV.  REVIEWS  AND  NOTICES  OF  BOOKS. 


A  BRIEF  DESCRIPTION  OF  THE 
CHARACTERS  OF  MINERALS : 
FORMING  A  FAMILIAR  INTRO¬ 
DUCTION  TO  THE  SCIENCE  OF 
MINERALOGY.  By  Edward  J. 
Chapman.  London  :  H.  Bailliere,  219, 
Regent-street. 

A  very  useful  work  for  beginners,  by  a  gen¬ 
tleman  already  favorably  known  as  the  author 
of  a  work  entitled  “  Practical  Mineralogy,” 
reviewed  in  a  former  number  of  this  journal. 

We  give  an  extract  from  the  preface,  as 
showing  the  plan  adopted  by  the  author  : — 
“  The  following  pages  are  intended  as  an 
introduction  to  my  ‘Treatise  on  Mineralogy,’ 

*  Gazette  Medicate,  March  9,  1844,  and 
Medical  Gazette ,  April  12,  1844, 


lately  published  by  Mr.  Bailliere,  of  Regent- 
street,  or  as  an  easy  introduction  to  the 
science  in  general.  They  have  not  been 
written  for  the  perusal  of  the  advanced 
mineralogist,  as  their  contents  must  be  of 
course  already  familiar  to  him, but  are  offered 
to  the  unassisted  student,  as  a  simple  and 
easy  means  of  gaining  a  sufficient  knowledge 
of  the  details  of  the  science,  as  to  enable  him 
(with  the  assistance  of  the  above-named 
work)  to  distinguish  any  mineral  substance 
that  he  may  chance  to  meet  with. 

“  An  elementary  description  of  the  prin¬ 
ciples  of  any  science  must  necessarily  be  in 
part  derived  from  the  combined  labors  of 
preceding  writers ;  the  present  brief  essay 

*  Encyclographie  Medicate . 
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NOTICES  TO  CORRESPONDENTS,  &c. 


will  be  found,  however,  to  contain  no  incon¬ 
siderable  portion  of  original  matter  and  ob¬ 
servation,  and  1  am  not  aware  of  any  other 
volume  comprising  so  complete  a  union  and 
exposition  of  the  two  principal  divisions  of 
mineral  characters.” 

In  conclusion,  we  recommend  this  work 
to  those  about  to  commence  the  study  of  this 
science. 


TO  CORRESPONDENTS. 

Philomel. — Probably  it  is  the  uncrys- 
tallisable  sugar. 

M.  P.  S.,  G.  B. — We  will  consider  the 
subject  of  your  letter. 

A  London  Chemist. — Apply  at  our 
Office. 

***  Complete  Sets  of  The  Chemist 
can  now  be  obtained. 

[We  have  to  acknowledge  the  receipt  of 
Dr.  Hare’s  communication,  which  will  ap¬ 
pear  in  our  next.] 


ERRATA  IN  DR.  ROSENTHAL’S 

LECTURE  ON  THE  TESTS  FOR 

ARSENIC,  No.  LI  1 1 . 

Page  227,  line  42,  for  “  arsenic,”  read 
“  arsenite.” 

Page  228,  line  22,  for  “cure,”  read 
“cur-” 

Page  228,  line  31,  for  “  no  substance,” 
read  “  no  other  substance.” 

Page  228,  line  51,  for  “  steel  crust,”  read 
“  steel  gray  crust.” 

Page  229,  line  49,  for  “almost  always,” 
read  “  sometimes.” 

Page  229,  line  57,  for  “neither,”  read 
“  either.” 

Page  229, line 58,  for  “  nor,”  read  “or.” 

Page  230,  line  2,  for  “  Herepath’s/’  read 
“  Herapath’s.” 

Page  230,  line  27,  for  “  has,”  read  “gas.” 

Page  230,  line  30,  for  “supernatent,”  read 
“  supernatant.” 

Page  230,  line  40,  for  “ammonia,  sul¬ 
phate,”  read  “  ammonio-sulphate.” 

Page  230,  line  41,  for  “ammonia,  nitrate,” 
read  “  ammonio-nitrate.” 

Page  230,  line  59,  for  “  of,”  read  “  with.” 

Page  231,  line  7,  for  “  boil,”  read  “boiled 
it.” 

Page  231,  line  14,  for  “outwards,”  read 
“  upwards.” 

Page  231,  line  22,  for  “  a  pound,”  read 
“  a  pound  or  two.” 

Page  231,  line  24,  for  “Herepath,”  read 
“  Herapath.” 


SUMMARY  OF  METEOROLOGICAL 
OBSERVATIONS  MADE  AT  OTLEY, 
YORKSHIRE,  IN  APRIL,  1844. 

BY  E.  THOMPSON. 


BAROMETER. 


Monthly  mean. 

29  89 

Mean  at  9  a.m. 

29-89 

,,  at  3  p.m.. 

29-89 

,,  at  9  p.m.. 

•  ••  ••  ••  •• 

29-91 

Maximum  on  9th . 

30-30 

Minimum  on  4th . 

29*43 

Range . 

*87 

THERMOMETER. 

Monthly  mean  . 

..  47° 

Mean  of  maxima . 

..  55 

,,  minima . 

Maximum  on  10th . 

..  G3 

Minimum  on  29th . 

..  32 

Range . 

WIND. 

Days. 

Days. 

N.  0 

S. 

0 

N.  E.  0 

S.  w 

6 

E.  0 

w. 

15 

S.  E.  3 

N.  W 

2 

RAIN. 

0*30  inches. 


WEATHER, 

Days.  Days. 

Clear .  15  Snow .  0 

Cloudy .  7  Frost .  1 

Overcast .  1  Hoar  frost ....  2 

Showers .  5  Mist .  4 

Rain .  0  „H,il .  0 

GENERAL  REMARKS. 

A  month  remarkable  for  fine  weather. 
According  to  a  newspaper  paragraph,  “  Ne¬ 
ver  in  the  memory  of  the  venerable  personage, 

‘  the  oldest  man  living,’  has  such  an  April 
been  known  in  this  country.” 

The  crops  are  said  to  be  looking  well,  and 
the  farmers  are  very  busily  employed  in  set¬ 
ting  potatoes. 


Nota  Bene. — ,4//  Communications,  Books 
for  Review ,  and  Substances  to  be  Analysed , 
must  be  addressed  “  To  the  Editors  of  the 
Chemist,  310,  Strand,  London.'1  Communi¬ 
cations  must  be  prepaid,  and •  sent  before  the 
15 th  of  each  month;  Books  for  Review  before 
the  10 'th. 


THE 


C  H  E  M  I  S  T. 

I.  CHEMISTRY. 


LETTER  FROM  R.  HARE,  M.D.,  PRO¬ 
FESSOR  OF  CHEMISTRY  IN  THE 
UNIVERSITY  OF  PONNA,  TO  THE 
EDITORS  OF  “THE  CHEMIST/’ 
WITH  SOME  STRICTURES  ON 
THE  COMMUNICATION  OF  MR. 
REUBEN  PHILLIPS. 

Messrs.  Editors, 

I  have  read  in  The  Chemist  for  March 
last  a  communication  from  Mr.  Reuben 
Phillips.  The  object  of  that  communication 
is  to  show  that  the  electrolytic  experiments 
of  Darnell  are  such  as  to  justify  the  inference 
that  the  amphide  salts  consist  of  a  compound 
radical  in  union  with  a  metal,  notwithstanding 
my  effort  to  prove  the  contrary. 

Mr.  Phillips  uses  the  following  language  : 
“  During  the  electrolysis  of  water,  and  such 
like  simple  combinations,  it  may  be  conceived 
that  oxygen  is  liberated  on  the  anode,  while 
the  hydrogen  passes  on  to  the  cathode ;  or 
hydrogen  may  be  first  produced  on  the 
cathode,  and  the  oxygen  may  pass  on  from 
molecule  to  molecule,  to  the  anode  ;  or  both 
effects  may  be  simultaneously  produced.’’ 

In  the  first  place,  I  deny  that  any  one  of 
Mr.  Phillips’s  cases  can  occur  ;  I  deny  that 
either  hydrogen,  or  oxygen,  or  both,  can 
correctly  be  said  to  pass  from  one  electrode 
to  the  other.  At  all  events,  there  is  no 
necessity  for  this  species  of  locomotion.  The 
phenomena  may  be  sufficiently  accounted  for, 
if  we  suppose  that  from  one  extremity  of  a 
row  of  atoms  of  water  existing  between  the 
electrodes,  an  atom  of  oxygen  is  taken,  from 
the  other  extremity,  an  atom  of  hydrogen  : 
while  at  the  moment  of  the  escape  of  these 
terminating  atoms,  by  a  series  of  decomposi¬ 
tions  and  recompositions,  the  intermediate 
atoms  of  the  row  re-arrange  themselves  as 
atoms  of  water,  so  as  to  take  in  the  residual 
atom  of  hydrogen  at  one  end,  the  residual 
atom  of  oxygen  at  the  other  end.  The 
removal  of  an  atom  of  hydrogen  and  an  atom 
of  oxygen  from  a  row  of  aqueous  atoms  by 
this  process,  is  equivalent  to  the  loss  of  one 
atom  of  water,  which  cannot  sensibly  affect 
the  remaining  portion  of  the  liquid  consisting 
of  an  immense  number  of  such  rows,  any  of 
N.S.,  Yon.  II.— m,  XIX.,  July ,  1844. 


which  may  successively  become  the  medium 
of  the  electrical  current. 

It  is  remarkable  that  after  admitting  that 
the  rationale  which  I  have  given,  i3  con¬ 
sistent  with  one  of  his  imaginary  cases,  Mr. 
Phillips  should  consider  it  an  objection  that 
it  would  not  comport  with  two  other  cases, 
which,  by  his  premises,  may  never  exist. 
But  even  if  his  cases  had  other  than 
imaginary  existence,  I  assert  that  sodium  and 
oxygen  must  be  just  as  capable  of  perform¬ 
ing  the  requisite  part  in  any  of  them,  as 
oxysulpion  and  sodium. 

I  am  unable  to  understand  how  the  “  de¬ 
struction'”  of  an  equivalent  of  sulphate  [of 
soda  should  be  followed  by  any  consequence 
which  would  not  equally  follow  the  “  destruc¬ 
tion ”  of  an  atom  of  oxysulphionide  of  sodium ; 
and  wherefore  free  sulphuric  acid,  while  called 
sulphate  of  water,  should  be  more  prone  to 
react  with  oxide  of  sodium,  than  if  it  were 
to  receive  the  new  appellation  of  oxysul¬ 
phionide  of  hydrogen. 

As  to  my  theory  not  embracing  the  fact  of 
“  the  transfer  of  acid  and  alkali,”  I  have  shown 
in  my  letter  to  Professor  Daniell,  published 
in  the  Philosophical  Magazine  and  Journal 
in  August  last,  that,  agreeably  to  neither 
theory,  should  there  be  any  such  transfer. 
The  electrolytic  process,  agreeably  to  Fara¬ 
day,  does  not  cause  any  transfer.  In  order 
for  acid  or  alkali  to  appear  at  any  point, 
there  must  have  been  previously  at  that 
point  a  suitable  electrolyte  so  situated  as  to 
be  acted  upon  by  the  voltaic  current. 

According  to  either  view,  for  each  atom  of 
oxysulphionide  of  sodium,  or  for  each  atom 
of  oxide  of  sodium,  an  atom  of  oxygen  and 
free  sulphuric  acid  appearing  at  the  anode, 
and  an  atom  of  hydrogen  and  free  soda  at 
the  cathode,  I  cannot  understand  how  the 
gaseous  products  can  vary  so  as  not  equally 
to  justify  either  method  of  grouping  the 
elementary  atoms  concerned. 

Mr.  Phillips  proceeds  to  say,  to  use  his 
own  words  :  “  As  to  the  oblique,  and  what  I 
may  call  chemical  evidence,  brought  forward 
by  the  American  professor  in  defence  of  his 
views,  it  is  now,  I  think,  useless  to  meddle 
with  them,  such  reasons, both  for  and  against, 
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mav  evidently  be  regarded  as  equal,  which 
may  be  proved  by  the  fact  that  such  argu¬ 
ments  have  been  in  the  possession  of  chemists 
for  many  years,  and  yet  they  could  never 
bring  themselves  to  think  alike  on  the  sub- 
When  the  evidence  actually  adduced 
by  an  author  is  designated  as  “  oblique,"  it 
may  be  difficult  to  prove  that  obliquity  exists 
only  in  the  mental  vision  of  the  critic  ;  but 
fortunately,  in  my  case,  the  word  oblique  is 
evidently  inapplicable,  since  I  have  adduced 
no  evidence.  If  there  be  any  obliquity  in  the 
facts  of  which  I  availed  myself,  let  the  blame 
attach  to  Kane,  Graham, Daniell,  and  others, 
who  referred  either  to  the  same  or  analogous 
facts,  in  the  first  instance,  as  forming  a  basis 
for  a  series  of  arguments  in  favor  of  the 
existence  of  salt  radicals.  Referring  to  the 
same,  or  to  analogous  facts,  1  endeavored  to 
counteract  these  arguments.  This  has  ap¬ 
peared  to  be  equivalent  to  adducing  “  oblique 
evidence"  in  the  mind’s  eye  of  Mr.  Phillips, 
who  does  not  perceive  the  difference  between 
reasoning  on  undeniable  facts  already  before 
a  tribunal,  and  the  advancement  of  newr  evi¬ 
dence  exceptionable  from  its  obliquity. 

I  am  afraid  thatMr.  Phillips  has  answered 
my  arguments  without  reading  them  ;  that 
he  has  not  understood  them  is  quite  evident 
from  his  confounding  them  with  the  idea  of 
“  oblique  evidence.”  If,  as  alleged  in  the 
passage  above  quoted,  the  arguments  in 
favor  of  the  old  view  are  equal  to  those 
advanced  in  favor  of  the  new,  then  there  is 
no  justification  for  a  change ;  and  the 
learned  and  skilful  Dr.  Kane  has,  according 
to  Mr.  Phillips,  taken  much  pains  to  no 
■purpose.  The  object  of  most  of  my  argu¬ 
ments  was  to  show  that  the  facts  were  as 
consistent  with  the  existence  of  acids  and 
bases,  as  with  the  existence  of  salt  radicals 
in  union  with  metals. 

But  there  is  one  of  the  phases  of  this 
question,  in  which  there  is  no  equality  in  the 
arguments  in  favor  and  against  the  existence 
of  salt  radicals.  The  newr  doctrine  require? 
that  all  the  binary  compounds,  formed  with 
halogen  bodies,  should  be  treated  as  salts, 
and  their  compounds  as  double  salts ;  while 
the  analogous  amphide  compounds  are  ex¬ 
cluded  from  the  class  of  salts,  and  the 
compounds  which  they  form  with  each 
other  are  deemed  to  be  simple  salts,  con¬ 
sisting  of  a  compound  radical  and  a 
simple  radical.  Of  course  it  requires  that 
a  line  of  demarkation  should  be  pointed 
out,  by  which  the  halogen  bodies  and  their 
binary  compounds  should  be  distinguished 
from  amphigen  bodies  and  their  binary  com¬ 
pounds.  1  will  thank  Mr.  R.  Phillips  to 
answer  'he  arguments  which  I  have  advanced, 
in  order  to  prove  that  no  such  line  of  demarka¬ 


tion  can  be  drawn ;  and  that  of  course  the 
new  doctrine  must  be  abandoned  as  respects 
one  class,  or  extended  to  the  other.  (See 
paragraphs  21  to  29  of  my  Essay  in  The 
Chemist  for  November,  page  489.) 

But  to  narrow  the  question.  I  request  Mr. 
Phillips  to  show  me  wherefore  the  chlorohy- 
dric,  bromohydric,  iodohydric,fluohydric,  and 
cyanhydric  acids  are  to  be  deemed  salts,  while 
the  oxhydric  *  water,  which  acts  both  as  an 
acid  and  base,  sulphydric,+  selendric,  and 
tellubydric  acids  are  not  to  be  so  considered. 
Let  him  say  on  what  account  the  compound 
of  fluohydric+  acid  with  fluoride  of  potassium 
is  a  double  salt  (F  H  +  F  P),  while  that  formed 
by  sulphydric  acid  with  the  sulphide  of  po¬ 
tassium  §  is  a  simple  salt  having  a  compound 
radical  S  Ii2,  forming  with  its  radical  S  H2  P.  || 

As  I  have  been  unable  to  hear  from  any 
American  chemist  any  objections  to  the  argu¬ 
ments  which  I  used  in  my  attempted  refuta¬ 
tion,  I  pray  Mr.  Phillips  to  enlighten  the 
darkness  which  prevails  on  this  subject 
throughout  this  portion  of  the  western  scien¬ 
tific  world :  and,  since  he  has  alluded  to  certain 
“  equal  reasons  ,”  that  he  will  have  the  good¬ 
ness  to  make  us  acquainted  with  those  reasons. 


ON  THE  PRODUCTION  OF  A  NEW 
AMIDE  BY  THE  ACTION  OF  AM¬ 
MONIA  ON  OIL  AND  FAT.If 

BY  M.  P.  F.  G.  BOULLAY. 

I  have  often  been  occupied  with  the  am- 
moniacal  soap  whose  imperfect  production 
was  daily  operated  under  my  eye,  when,  in 
1829,  I  tried  experiments  with  a  direct 
object.  J  wished  to  study  this  kind  of  combi¬ 
nation,  to  ascertain  if  there  were  any  real 
and  complete  action,  and  if  ammonia  could, 
in  these  circumstances,  be  assimilated  with 
other  alkalis  :  some  circumstances  gave  rise 
to  some  doubts  in  my  mind  on  this  subject. 

I  was  supported,  however,  by  the  con¬ 
clusions  of  M.  Chevreul,  who  so  clearly 
and  successfully  developed  the  pheno¬ 
mena  of  saponification,  and  so  carefully 
studied  the  new  bodies  which  result  from  it. 

However,  M.  Chevreul  limited  his  investi¬ 
gations  concerning  the  ammoniacal  soaps, 


*  Steam.  f  Sulphuretted  hydrogen. 

J  Hydrofluoric.  §  Sulphuret  of  potassium. 
11  See  an  Essay  of  my  esteemed  friend, 
Walcot  Gibbs,  in  Silliinan’s  Journal  for 
January  last.  (See  paragraphs  12  to  15  of 
my  Essay  in  The  Chemist  for  October  last.) 
If  Journal  de  Pharmacie,  May,  1844. 


CHEMISTRY. 


291 


and,  admitting  an  analogy  of  reaction,  he 
concluded  that  ammonia  in  the  caustic  state 
and  the  basic  carbonic,  at  the  ordinary  tem¬ 
perature,  saponified  fat  only  with  much  dif¬ 
ficulty. 

Alcohol,  saturated  with  ammoniacal  gas,* 
was  an  agent  which  I  wished  to  apply  to  other 
uses:  first,  to  compose  a  kind  of  transparent 
Enu  de  Luce,  and  to  substitute  it  for  the 
milky  mixture  for  which  so  many  formula 
have  been  given ;  and,  again,  to  be  able  to 
present  the  volatile  alkali  aromatised  with  all 
kinds  of  essences  without  causing  it  to  lose 
its  transparency.  This  succeeded ;  but  I 
discovered  a  new  course  to  be  followed  for 
studying  the  action  of  ammonia  on  the 
volatile  oils  which  undergo  by  time,  in  these 
mixtures,  a  peculiar  and  remarkable  altera¬ 
tion. 

I  had  the  idea  of  saponifying  olive  oil  by 
gradually  adding  it,  at  a  temperature  of  from 
64°  to  68°  F.,  ia  a  corked  flask  containing 
ammoniacal  alcohol.  By  agitation  a  portion 
of  the  oil  was  speedily  dissolved ;  I  continued 
to  add  as  much  as  could  be  absorbed.  The 
liquor  retained  its  transparency,  acquired  a 
yellow  tint,  and  was  left  in  this  state. 

During  the  following  winter,  I  remarked 
silky  crystals  deposited  in  the  flask  ;  but  they 
were  so  light  and  in  such  small  quantity, 
that  I  neglected  to  collect  them. 

On  the  other  hand,  in  order  to  try  the 
saponification  by  a  different  means,  I  exposed 
fat,  whose  fluidity  was  maintained  at  a  gentle 
heat,  to  the  action  of  a  current  of  ammonia¬ 
cal  gas.  This  operation  was  connected  with 
the  preparation  of  volatile  alkali  for  my  shop. 
The  fat,  although  melted,  acquired  opacity, 
but  it  did  not  present  the  characters  of  a  true 
soap  ;  it  was  kept  in  a  sealed  flask,  and  left 
thus  for  a  great  number  of  years,  as  well  as 
the  ammoniaco-alcoholic  solution  of  olive  oil, 
which,  in  summer,  resumed  its  transparency, 
and,  in  winter,  again  deposited  the  white  and 
crystalline  matter  which  I  have  mentioned. 

I  placed  olive  oil  in  the  same  condition  as 
the  fat ;  the  mixture  became  of  a  perfect  dead- 
white.  Finally,  I  likewise  set  aside  a  mixture 
of  equal  parts  of  olive  oil  and  liquid  ammonia. 

These  products  and  many  others  were  left 
to  themselves,  because,  being  occupied  with 
other  subjects,  I  had  entirely  left  off  working 
in  the  laboratory,  retaining,  however,  the 
elements  of  a  host  of  investigations  formerly 
commenced. 

I  endeavored,  some  months  ago,  to  resume 
this  work,  being  struck  with  the  appearance 

*  1,590  grammes  of  alcohol  at  30°  absorb 
about  one-third  of  their  weight  of  ammonia¬ 
cal  gas.  1  have  not  remarked  any  reciprocal 
action  between  these  two  agents, 


acquired  by  the  mixtures  in  question,  all  of 
which  had  undergone  an  action  which  time 
seemed  to  have  rendered  as  complete  as  it 
was  possible  to  hope  for. 

I  should  not,  doubtless,  have  dared  to  make 
this  new  attempt  in  the  progressive  field  of 
science,  if  my  excellent  friend,  M.  Dumas,  to 
whom  I  had  presented  my  products  and  sub¬ 
mitted  my  views,  had  not  encouraged  me 
and  promised  to  guide  me  in  the  delicate  ex¬ 
periments,  and  particularly  in  the  elementary 
analyses  which  my  work  required,  and  which 
were  made  under  the  supervision  of  that 
chemist. 

•  OIL  SOAP. 

The  ammoniacal  soap,  that  is  to  say,  the 
compound  resulting  from  a  current  of  ammo¬ 
niacal  gas  through  olive  oil,  or  that  which 
results  from  the  solution  of  the  oil  in  ammo¬ 
niacal  alcohol,  or  even  the  simple  mixture 
of  oil  and  liquid  ammonia,  kept  since  1829, 
in  stoppered  flasks,  was  of  a  perfect  white. 

Its  reaction  is  alkaline  ;  this  property  is 
lost  when  it  is  exposed  to  a  temperature  of 
about  86°F.,  until  the  ammoniacal  odor  is 
entirely  dissipated.  The  matter  then  gives 
signs  of  acidity. 

It  mixes  in  cold  water  without  being  dis¬ 
solved  in  it.  It  completely  and  very  easily 
dissolves  in  boiling  alcohol.  There  is  depo¬ 
sited,  by  cooling,  a  silky  matter,  crystalline 
without  any  well  determined  form,  white  and 
transparent,  unctuous  and  soft  to  the  touch, 
which,  collected  on  a  filter  and  well  washed, 
with  distilled  water,  was  neither  perceptibly 
acid  nor  alkaline. 

The  alcoholic  mother-liquor  was  slightly 
yellow  and  acid.  It  contained,  besides  a  new 
quantity  of  neutral  matter,  fatty  acids,  more 
soluble  in  cold  alcohol,  an  organic  acid  (not 
fatty)  which  appears  new,  glycerine,  and  a 
yellow  coloring  matter. 

If  the  intact  soap  be  boiled  with  30  or  40 
times  its  weight  of  distilled  water,  the  liquor 
becomes  milky,  and  foams  like  a  true  solution 
of  soap.  After  cooling,  a  matter  of  the 
appearance  of  fat  or  wax  is  collected  and 
congealed  on  the  surface  ;  it  is  slightly  acid, 
still  potassa  disengages  from  it  traces  of 
ammonia. 

The  ammoniacal  soap,  thus  washed  with 
warm  water,  was  treated  by  boiling  milk  of 
lime ;  a  lime  soap  was  formed,  from  which 
alcohol  removed  the  white  crystallisable  and 
neutral  matter  above  mentioned.  In  this 
case  it  still  retains  traces  of  rnargarate  and 
olpate  of  lime,  which  must  bs  separated  by 
successive  crystallisations. 

The  most  simple  means  of  obtaining  this 
new  principle  completely  free  from  extraneous 
matters,  is  to  produce  it  by  the  slow  action  of 
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ammoniacal  alcohol  on  the  oil.  On  aft.eiwaids 
concentrating  the  liquor,  or  simply  exposing 
it  to  artificial  cold,  it  allows  silky  crystals  to 
deposit,  which  may  be  purified  by  redissolv¬ 
ing  in  alcohol  and  by  recrystallising  them  ; 
then  all  the  other  products  of  the  reaction 
are  found  in  the  alcoholic  liquor.* 

The  filtered  decoction  is  acid  ;  lime  and 
potassa  disengage  ammonia  from  it ;  it  is 
reduced  by  evaporation  into  a  yellow,  syrupy 
liquid,  which,  redissolved  in  alcohol  at  90u, 
yielded  to  it,  besides  glycerine  and  the  color¬ 
ing  matter,  a  super-salt  composed  of  ammo¬ 
nia  and  the  peculiar  acid  already  mentioned, 
which  crystallised  by  cooling. 

FAT  SOAP. 

The  ammoniacal  soap  resulting  from  the 
action  of  a  current  of  gaseous  ammonia 
through  pure  lard  kept  in  fusion,  and,  like 
the  foregoing,  made  in  1829.  Kept  in  a 
flask  simply  corked,  its  color  was  fawn 
yellow,  and  its  consistence  intermediate  be¬ 
tween  fat  and  suet ;  it  reddened  litmus 
paper;  potassa  and  lime  developed  ammonia. 
A  portion  of  the  ammoniacal  fat  soap  was 
decomposed  by  a  very  dilute  solution  of 
oxalic  acid,  in  slight  excess,  and  heated  ;  the 
fatty  body  which  separated,  cooled  and 
washed  several  times  with  boiling  distilled 
water,  was  afterwards  dissolved  in  alcohol 
with  heat.  By  the  cooling  of  the  alcohol,  a 
confused  crystalline  masswras  formed,  of  still 
impure  fatty  matter,  but  entirely  similar, 
when  deprived  of  fatty  acids,  to  that  which 
we  have  already  described. 

By  water  and  long-continued  boiling,  the 
fat  soap  melted  into  a  sort  of  deep  yellow  oil, 
and  ammonia  evaporated.  A  portion  of  this 
fixed  matter,  collected  from  the  decoction, 
well  washed,  treated  directly  by  alcohol,  gave 
the  same  results  as  that  which  was  treated  by 
an  acid.  The  new  fatty  body  may  therefore 
be  directly  obtained  like  oil,  with  the  excep¬ 
tion  of  removing  from  it,  by  baryta  or  lime, 
the  organic  acids  which  accompany  it,  and 
which  are  found  in  but  small  proportion. 

As  to  the  decoction,  it  was  much  more 
colored  and  more  acid  than  that  of  the  oil 
soap  ;  by  evaporation  to  dryness,  and  after¬ 
wards  treated  by  alcohol,  it;  was  extracted, 
and  in  greater  proportion  than  in  the  soap  of 

*  Heat  is  a  powerful  auxiliary  which  it  is 
difficult  to  apply  to  the  preparation  of  mar- 
garamide.  1  have  produced  this  new  body 
by  mixing  one  part  of  oil  or  fat  with  fifty 
parts  of  liquid  ammonia  and  stirring  the 
mixture  frequently.  This  means  is  not  more 
prompt  than  by  the  reaction  of  ammoniacal 
alcohol ;  it  would  be  more  simple  and  more 
economical, 


oil  :  first,  the  same  organic  acid  (not  fatty), 
precipitating  acetate  of  lead  and  nitrate  of 
silver,  but  not  lime  and  baryta  water.  This 
acid  differs  from  sebaeic  acid,  which  it  resem¬ 
bles,  but  with  which  1  cannot  absolutely 
compare  it ;  second,  the  yellow  coloring 
matter,  also  more  abundant ;  third,  much 
glycerine. 

At  the  same  time  that  I  discovered  Ibis 
new  principle  in  the  ammoniacal  soaps,  M. 
Lassuigne,  on  his  part,  met  with  it  in  the  old 
ammoniacal  liniments  of  the  veterinary  phar¬ 
macy  of  Alfort.  lie  immediately  availed 
himself  of  it  for  trying  a  process  for  detecting 
the  presence  of  nitrogen  in  organic  matters. 
M.  Lassaigne,  not  having  been  able  to  follow 
witli  me  the  chemical  examination  of  this 
body,  which  was  connected  with  a  general 
and  long  commenced  work,  the  further  study 
of  it  was  reserved  to  me.  I  therefore  sought 
to  characterise  it,  and  to  determine  its  nature, 
in  order  to  assign  to  it,  among  the  products 
of  the  organic  kingdom,  the  place  which  it 
ought  to  occupy. 

This  matter,  obtained  pure,  then  melted 
and  dried  in  the  sand-bath,  submitted  to 
analysis,  by  means  of  oxide  of  copper,  gave 
the  following  results  : — 


ORGANIC  ANA  LYSES. 


Water. 

A.  0-761  of  matter  furnished  0-895 


Carbonic 

acid. 

2-112 


B.  0-792 


0-9195  2-202 


ESTIMATION  OF  NITROGEN. 


Cubic 

Tempera- 

Baro- 

centimetres.  ture. 

meter. 

A.  G‘470  matter  21*5 

54-5°  F. 

0-751 

B.  0-450 

,,  20-5 

55-0°  F. 

0-750 

Which  furnishes  per 

cent.  : — 

According  to  According  to 

analyses.  the  formula. 

A. 

B. 

Hydrogen . 

.  . .  13*05 

12-88 

130 

Carbon  . .  . 

...  75-63 

75-81 

75-8 

Nitrogen  . 

.  . .  5*33 

5-31 

5-2 

Oxygen . .  . 

.  . .  5-99 

6-00 

GO 

100-00 

100-00 

100-0 

A  result  which  agrees  perfectly  well  with  the 
formula  in  equivalents  : — 

C™  H33  O2  (N  H2), 

representing  margaramide — that  is  to  say, 
margarate  of  anhydrous  ammonia,  minus  1 
equivalent  of  water,  furnished  by  the  combi¬ 
nation  of  1  equivalent  of  the  hydrogen  of  the 
ammonia  with  an  equivalent  of  the  oxygen  of 
the  margarie  acid. 

Margaramide  is  a  white,  solid  substance, 
unalterable  in  the  aiiq  perfectly  neutral, 
insoluble  in  water,  very  soluble  in  alcohol 
and  ether,  especially  with  heat.  These  sol¬ 
vents  abandon  a  portion  of  it  by  cooling, 
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under  the  form  of  crystalline  needles,  if  the 
crystallisation  be  slow  and  the  liquor  not  too 
concentrated,  or  white  translucid  plates  if 
the  separation  be  sudden. 

It  is  fusible  at  about  140°  F.,  and  burns, 
like  fatty  matters,  with  a  fuliginous  flame, 
without  leaving  any  charcoal. 

The  dilute  solutions  of  potassa,  soda,  lime, 
and  baryta  do  not  alter  it ;  they  act  on  it 
only  when  they  are  concentrated  and  boiling  ; 
ammonia  is  then  disengaged,  and  a  salt 
remains  which  presents  all  the  characters  of 
a  true  soap. 

The  acids  act  on  margaramide  only  at  a 
certain  degree  of  concentration,  and  more 
actively  by  aid  of  heat. 

Without  heat,  weak  sulphuric  acid  seems 
to  unite  with  margaramide,  and  the  mixture 
assumes  the  appearance  and  consistence  of  a 
cerate.  When  concentrated,  the  same  acid 
imparts  to  it  a  rose  color.  At  212°  the 
solution  is  operated,  and  the  color  acquires 
intensity.  The  whole  assumes  the  form  of  a 
mass  by  cooling. 

Nitric  acid,  cold,  is  without  apparent 
action ;  by  boiling,  it  disengages  nitrous 
vapors — the  liquor  froths  and  swells  up.  On 
cooling,  the  matter  which  has  not  been  de¬ 
stroyed,  collects  on  the  surface  ;  it  has  a  pearly 
aspect,  and  its  consistence  is  increased.* 

Most  of  the  fixed  oils  and  fats  are  suscep¬ 
tible  of  undergoing,  by  the  action  of  ammo¬ 
nia,  the  same  kind  of  transformation.  For 
example :  oil  of  sweet  almonds,  put  into 
ammoniacal  alcohol,  furnishes,  in  less  time 
than  olive  oil,  a  greater  quantity  of  marga¬ 
ramide. 

Oil  of  colza,  made  cold  and  pure,  the  oils 
of  walnuts  and  hazelnuts,  are  more  difficult  to 
decompose  under  the  same  influence,  but 
they  undergo  it  very  well  in  a  long  time. 
The  oil  of  white  poppy  seeds  dissolves  better 
than  the  foregoing  in  ammoniacal  alcohol, 
communicating  to  it  a  very  deep  yellow  color. 
At  the  end  of  a  certain  time,  the  bottom  and 
the  sides  of  the  flask  are  covered  with  mar¬ 
garamide,  and  much  oleic  acid  is  found  in 
the  liquor.  Linseed  oil  acts  in  an  analogous 
manner  ;  these  two  kinds  differ,  as  is  known, 
in  the  properties  of  the  olein  which  consti¬ 
tutes  them. 

There  is  an  oil  of  a  very  peculiar  nature, 


*  If  we  could  form  margaramide  abun¬ 
dantly  by  an  economical  process,  and  if  it 
were  wished  to  introduce  into  therapeutics, 
or  into  the  arts,  this  peculiar  fatty  body,  it 
would  present  a  superior  consistence  to  fat, 
and  inferior  To  suet  or  wax,  precisely  what  is 
desired  for  liniments  or  ointments :  it  has 
also  the  advantage  of  turning  rancid  less 
easily  than  analogous  substances. 


on  which  an  analogous  action  is  exerted,  in  a 
very  marked  manner.  Castor  oil  dissolves 
in  almost  all  proportions  in  ammoniacal 
alcohol.  It  is  sufficient  to  leave  to  itself,  for 
some  days,  a  mixture  of  equal  parts  of  these 
two  liquids,  for  the  operation  to  be  effected  ; 
the  liquor,  in  this  short  space  of  time,  acquires 
a  yellow  tint,  and,  either  by  spontaneous 
evaporation  to  one-fourth,  or  by  artificial 
cooling,  there  separates  an  abundance  of  a 
substance  of  a  dead  white,  of  an  imperfect 
and  confused,  crystallisation,  which,  when  it 
is  well  washed,  resembles  margaramide  in  its 
essential  characters.  It  has  less  consistence  ; 
it  is  more  fusible  and  more  soluble  in  alcohol 
and  ether.  The  mother  liquor  from  which  it 
is  separated,  of  a  fine  yellow  color,  contains, 
doubtless,  ricinate  and  oleidate  of  ammonia, 
glycerine,  and  coloring  matter.  I  consider 
this  body  as  peculiar,  and  that  it  should  be 
amide  and  ricinic  acid.  I  have  not  yet  been 
able  to  make  the  experiments  necessary  for 
proving  it. 

The  volatile  oils  also  undergo  remarkable 
alterations  when  submitted  to  the  action  of 
ammonia.  The  effects  of  this  alkali  on 
the  essences  of  cinnamon  and  cloves, 
observed  by  M.  Bonastre,  and  since  con¬ 
firmed  by  M.  Dumas,  are  already  well 
known ;  as  also  are  the  results  obtained  by 
MM.  Dumas,  Pelouze  and  Cahouvs,  with 
those  of  mustard,  bitter  almonds,  and  gaul- 
theria  procumbens. 

The  odor  of  essence  of  mint  and  that  of 
ammonia  are  neutralised  by  prolonged  con¬ 
tact.  The  mixture  is  turbid,  and,  after  a 
long  time,  aflocculent  matter  is  precipitated. 
By  their  mixture  with  this  alkaline  base, 
several  others,  that  of  tarragon  among  the 
number,  lose  all  oily  quality. 

Essence  of  turpentine  seems  to  have,  in 
the  principal  point  of  view  of  this  work,  the 
greatest  analogy  with  the  fixed  oils ;  it  like¬ 
wise  assimilates  a  portion  of  the  elements  of 
ammonia,  and  there  results,  perhaps,  an 
amide  of  a  peculiar  nature  :  at  all  events  the 
phenomena  which  are  produced  deserve  to  be 
carefully  studied. 

The  formation  of  margaramide  presents 
the  first  artificial  amide  arising  from  fatty 
matters.  It  is  connected  with  a  theory  already 
professed  for  some  years  by  M.  Dumas  con¬ 
cerning  the  natural  amides  extracted  from 
vegetables,  such  as  the  organic  alkalis,  which 
would  result  from  the  action  of  nascent  am¬ 
monia  on  acids  pre-existing  to  their  forma¬ 
tion,  and  belonging,  probably,  for  the  most 
part,  to  vegetable  oils. 

Tire  following,  on  this  subject,  occurs  in 
the  work  of  this  celebrated  chemist,  vol.  v., 
page  728,  et  seq. : — “  Only  one  of  the  ele¬ 
ments  of  organic  alkalis— -nitrogen,  appears 
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constant,  and  it  is  worthy  of  remark  that  its 
quantity  is  precisely  that  which  would  exist 
in  an  equivalent  of  ammonia  :  it  might  be 
thought,  according  to  that,  that  these  bases 
contain  ammonia,  and  owe  to  it  their  alkaline 
characters  ;  but  this  opinion  cannot  be  cor¬ 
rect  ;  for  it  would  require  that  the  ammonia 
should  be  combined  with  another  body,  and 
that,  however,  it  should  not  lose  its  own 
capacity  of  saturation,  which  could  not  be. 
Ten  years  ago,  in  my  lectures,  I  compared 
the  organic  alkalis  to  urea,  and  I  see  no 
reason  for  changing  this  view.  Like  them, 
urea  forms  definite  salts  ;  it  presents  an  ana¬ 
logous  composition,  and  perhaps  an  analogous 
capacity  of  saturation.  I  should  therefore  be 
inclined  to  regard  the  organic  alkalis  as 
amides,  resulting  from  the  action  of  ammonia 
on  acids  pre-existing  to  their  formation.  We 
are  now  acquainted  with  neutral  amides  and 
acid  amides ;  nothing  is  opposed  to  the 
formation  of  basic  amides.” 

From  the  facts  laid  down  in  this  memoir, 
I  think  I  am  authorised  in  concluding — 

1st.  That  the  action  of  ammonia  on  oils 
and  fats  is  in  general  slow  and  difficult, 
because  it  cannot  be  aided  by  a  high  tempe¬ 
rature,  and  because  it  can  be  completely  ope¬ 
rated  only  at  the  end  of  several  months. 

2nd.  That  there  results  from  it,  in  very 
small  proportion,  margarates  and  oleates,  a 
peculiar  acid  in  the  state  of  super-ammonia- 
cal  salt,  glycerine,  and  a  coloring  matter  ; 
but  more  particularly  an  entirely  neutral 
body,  having  all  the  characters  of  an  amide, 
and  presenting  the  composition  of  margar- 
amide. 

3rd.  That  castor  oil,  in  particular,  is 
almost  entirely  converted,  under  the  influence 
of  ammonia,  into  a  neutral  body,  analogous 
to  that  which  the  other  fixed  oils  furnish,  but 
with  different, characters. 


ON  THE  OXYGENOUS  COMPOUNDS 
OF  GOLD,  WITH  INVESTIGATIONS 
CONCERNING  THE  PURPLE  OF 
CASSIUS  AND  FULMINATING 
GOLD* 

BY  M.  L.  FIGUIER. 

PROTOXIDE  OF  GOLD. 

According  to  the  investigations  of  Berze¬ 
lius,  all  chemists  have  described  the  protoxide 
of  gold  as  a  green  powder  of  extreme  insta¬ 
bility.  These  characters  do  not  belong  to 
the  protoxide  of  gold,  and  l  will  show,  in  my 
memoir,  that  Berzelius  has  not  obtained  pure 


protoxide  of  gold,  but,  indeed,  a  mixture  of 
much  metallic  gold  with  that  compound. 

The  protoxide  of  gold  is  a  powder  of  a 
violet  color,  or  deep  in  the  hydrated  state 
that  it  appears  black  ;  when  dried,  it  presents 
the  violet  blue  color  of  the  purple  of  Cassius. 
Chemically,  it  is  an  indifferent  compound 
which  can  combine  with  acids  and  bases.  The 
hydrogenous  acids  produce  with  it  a  deposit 
of  gold,  dissolving  the  tritoxide  formed  ; 
ammonia  gives  with  it  a  violet  and  fulmina¬ 
ting  compound.  It  is  decomposed  at  482°F. 
Far  from  presenting  the  extreme  instability 
which  Berzelius  attributed  to  it,  the  protoxide 
of  gold  is,  on  the  contrary,  the  least  alterable 
of  all  the  oxides  of  that  metal. 

The  protoxide  had  hitherto  been  obtained 
only  by  decomposing  protochloride  of  gold  by 
potassa ;  but  it  is  formed  in  a  great  many  other 
circumstances  which  I  will  briefly  point  out. 

Thus,  the  neutral  trichloride  of  gold, 
treated  by  protonitrate  of  mercury,  gives  a 
violet-black  precipitate  of  protoxide  of  gold. 

;  Boiling  acetic  acid,  in  reacting  on  protoxide 
|  of  gold,  partially  reduces  the  latter  to  the 
j  state  of  protoxide.  The  acetate,  tartrate  and 
!  citrate  of  potassa,  and  generally  the  salts  of 
:  organic  acids,  under  the  influence  of  a  slight 
excess  of  free  alkali,  produce  by  ebullition  a 
violet-black  deposit  of  protoxide  of  gold. 
When  the  tritoxide  of  gold  is  boiled  with 
caustic  soda  or  potassa,  a  deposit  of  protoxide 
of  gold  is  obtained  which  goes  on  increasing 
I  as  ebullition  continues.  The  chloride  of  gold 
|  acts  in  the  same  manner  with  caustic  soda 
l  and  potassa.  Finally,  the  alkaline  carbonates 
I  or  bicarbonates  produce  with  chloride  of  gold 
!  the  same  reaction.  The  protoxideof  gold  could 
be  easily  analysed  by  the  simple  action  of  heat. 

PERATJRJC  ACID. 

I  admit  as  very  probable  the  existence  of 
an  oxygenous  acid  of  gold,  more  highly  or¬ 
ganised  than  all  the  combinations  of  this 
;  kind,  soluble  in  water,  or  at  least  in  acidu- 
i  lated  water,  and  which  should  constitute 
i  perauric  acid,  if  my  investigations  on  this 
!  point  are  confirmed  by  further  experi- 
ments.  The  following  are  circumstances  in 
which  this  compound  appears  to  me  to  be 
formed.  When  we  heat,  as  I  have  already 
mentioned,  tritoxide  of  gold  with  caustic 
potassa,  after  a  rather  long  boiling,  an 
abundant  precipitate  of  protoxide  of  gold  is 
formed.  As,  in  this  case,  no  trace  of  oxygen 
is  disengaged,  and  as  the  caustic  alkali  is 
found  absolutely  free  from  all  organic  matter 
capable  of  reducing  the  tritoxide  of  gold,  it 
must  be  admitted,  I  think,  that  ^  more  oxy¬ 
genous  compound  of  gold  is  formed,  which 
!  remains  dissolved  in  the  potassa.  This  is, 

[  indeed,  what  is  observed  when  the  alkali  is 
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saturated  with  nitric  or  sulphuric  acid :  the 
addition  ot  the  acid  determines  the  separa¬ 
tion  of  the  undecomposed  tritoxide  of  gold  ; 
carbonic  acid  only  is  disengaged,  and  the  fil¬ 
tered  liquid  remains  of  a  deep  yellow  color. 
This  liquor  in  a  few  moments  presents  evident 
signs  of  decomposition  ;  it  promptly  turns 
green,  becomes  turbid,  and  deposits  gold.  It 
is  sufficient  to  heat  it  to  140  or  150°F.  to  see 
this  phenomenon  produced,  and  the  deposit 
of  gold  accompanied  by  infinitely  small  gase¬ 
ous  bubbles.  This  phenomenon  may  also 
be  observed  in  employing  ordinary  chloride  of 
gold.  After  having  boiled  its  solution  to  which 
potassa  has  been  added  for  a  sufficiently  long 
time  to  furnish  an  abundant  deposit  of  prot¬ 
oxide  of  gold,  the  liquor  is  precipitated  by 
chloride  of  barium,  and  afterwards  by  baryta- 
water.  A  precipitate  is  formed  which  is 
at  first  yellow,  and  then  greenish  ;  this  pre¬ 
cipitate  being  treated  by  sulphuric  acid,  the 
tritoxide  of  gold  remains  in  the  insoluble 
state  mixed  with  sulphate  of  baryta,  and  the 
filtered  liquor  contains  the  compound  in 
question. 

It  seems  to  me  very  natural  to  conclude, 
from  the  foregoing  facts,  that  the  tritoxide  of 
gold  is  converted,  in  this  case,  into  protoxide 
of  gold,  and  a  new  acid,  more  oxygenous 
than  the  tritoxide,  and  presenting  extreme 
instability.  It  is  precisely  this  remarkable 
alterability  which  hindered  me  hitherto  from 
making  a  more  complete  study  of  this  com¬ 
pound.  I  will  shortly  resume  these  investi¬ 
gations. 

INTERMEDIATE  OXIDE  OF  GOLD. 

Guyton,  Oberkampf,  and  Berzelius  admit 
the  existence  of  an  oxide  of  a  purple  color. 
Berzelius,  who  examines  this  question  at 
some  length  in  his  “  Treatise  on  Chemistry,” 
represents  its  probable  composition  by  the 
formula  Au2  O2.  Not  being  able  to  detail 
here  the  very  various  investigations  which  I 
made  on  this  subject,  I  will  only  observe 
that,  after  having  repeated  all  the  experi¬ 
ments  of  Guyton,  Oberkampf,  and  Berzelius, 
I  am  convinced  that,  in  all  the  reactions 
adduced  by  the  latter  chemist  in  favor  of  the 
existence  of  his  intermediate  oxide,  no  oxide 
of  gold  is  formed  ;  it  is  always  metallic  gold 
which  is  produced ;  only  gold  affects,  in  these 
cases,  the  purple  or  rose  purple  tint  which  it 
affects  when  reduced  to  its  greatest  state  of 
division. 

PURPLE  OF  CASSIUS. 

From  my  investigations  concerning  the 
purple  of  Cassius,  it  results  that  this  com¬ 
pound,  so  often  studied  by  chemists,  is  a  per¬ 
fectly  defined  combination  of  protoxide  of 
gold  and  stannic  acid,  or  peroxide  of  tin. 
We  will  immediately  give  positive  proof  in 


this  respect.  .  It  consists  in  showing  that  the 
purple  of  Cassius  is  produced  from  all  pieces, 
when  protoxide  of  gold  and  peroxide  of  tin 
are  put  in  contact.  It  is  sufficient  for  the 
experiment,  to  boil,  fora  few  minutes,  prot¬ 
oxide  of  gold,  with  a  solution  of  peroxide  of 
tin,  in  potassa.  The  purple  of  Cassius  is 
immediately  formed,  and  analysis  indicates  in 
this  compound  the  constitution  which  we 
will  soon  make  known. 

Moreover,  reagents  demonstrate  iri  the 
purple  of  Cassius  the  existence  of  peroxide  of 
tin,  without  any  trace  of  protoxide.  Thus, 
hydrochloric  acid  and  caustic  potassa  remove 
from  the  purple  only  peroxide  of  tin  ;  we 
may  add  that  the  purple  of  Cassius  and  prot¬ 
oxide  of  gold  are  of  entirely  the  same  color. 

It  is  known  that  all  chemists  who  have 
analysed  the  purple  of  Cassius,  have  obtained 
numbers  very  different  from  each  other.  By 
making  analyses  of  different  purples,  I  never 
obtained  numbers  comparable  among  them¬ 
selves,  and  representing  a  simple  formula  in 
equivalents ;  but,  having  had  the  idea  of  sub¬ 
mitting  these  compounds  to  the  action  of 
boiling  potassa,  in  order  to  examine  the  pro¬ 
duct,  I  ascertained  that  the  potassa,  without 
altering  the  primitive  compound,  removes 
from  it  a  variable  proportion  of  peroxide  of 
tin,  and  allows  the  purple  of  Cassius  to 
remain,  with  its  ordinary  properties  analysed 
in  this  state  ;  it  constantly  furnished  numbers 
which  correspond  exactly  to  this  formula  - 
3  (Sn2  O2)  Au2  0  +  4  HO. 

It  is  exactly  to  this  composition  that  I 
have  been  led  in  analysing  the  purple  of 
Cassius,  formed  by  means  of  protoxide  of 
gold  and  stannate  of  potassa  ;  and  it  is  also 
this  same  constitution  that  I  have  ascertained 
in  the  purple  of  Cassius,  which  is  formed  by 
a  very  curious  reaction,  formerly  pointed  out 
by  M.  Pelletier,  and  which  consists  in 
throwing  metallic  tin  into  chloride  of  gold. 

This  formula,  which  seems  at  first  not  very 
admissible,  enters  however  into  the  sphere  of 
ordinary  combinations,  as  will  easily  be  per¬ 
ceived  when  it  is  recollected  that  M.  Freiny, 
in  his  investigations  concerning  the  metallic 
aeids,  showed  that  neutral  stannic  acid  enters 
into  neutral  salts  to  the  amount  of  three 
equivalents  ;  so  that  the  composition  of  the 
neutral  stannates  is  not  St  O2  MO,  but  in¬ 
deed  3  St  O2  MO. 

It  is  evident,  therefore,  that  the  purple  of 
Cassius  really  represents  the  neutral  stannate 
of  protoxide  of  gold.  This  constitution, 
which  I  assign  to  the  purple  of  Cassius,  is 
confirmed  by  the  existence  of  a  correspond¬ 
ing  compound,  which  contains  precisely 
twice  as  much  oxide  of  tin,  and  which  repre  ¬ 
sents,  according  to  that,  bistannate  of  prot-» 
oxide  of  gold. 
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Indeed,  Berzelius  made  the  analysis  ol’ the 
purple  of  Cassius  prepared  with  the  solution 
of  tin  in  nitro-muriatic  acid,  and  found  for  its 
composition  numbers,  which,  calculated  in 
the  idea  of  the  existence  of  protoxide  of 
trold,  lead  to  this  formula  : — 

6  (St  O’)  Au-  O  7 HO. 

TIUTOXIDE  OF  GOLD. 

I  notice,  in  my  memoirs,  various  new 
peculiarities  relative  to  protoxide  of  gold 
(auric  acid).  Not  being  able  to  detail  here 
these  results,  on  account  of  their  diversity,  I 
will  content  myself  with  saying  a  word  con¬ 
cerning  a  new  process  for  the  preparation  of 
this  compound.  This  process  consists  in 
very  accurately  saturating  neutral  chloride  of 
gold  by  carbonate  of  soda,  and  boiling  until 
precipitation  ceases.  In  this  first  treatment 
almost  all  the  gold  is  obtained  in  this  state 
of  oxide.  To  extract,  in  this  state,  the  rest 
of  the  metal,  the  liquor  is  supersaturated  by 
carbonate  of  soda,  in  order  to  form  aurate 
of  soda,  which,  neutralised  by  sulphuric 
acid  with  the  aid  of  heat,  allows  the  re¬ 
mainder  of  the  oxide  of  gold  to  be  precipi¬ 
tated.  The  filtered  liquor  passes  through 
entirely  colorless,  which  shows  that  it  con¬ 
tains  only  an  insignificant  quantity  of  gold. 

FULMINATING  GOLD. 

Two  opposite  theories  exist  concerning 
the  internal  arrangement  of  the  elements  of 
fulminating  gold  :  in  the  one,  first  enun¬ 
ciated  by  Proust  and  Berthollet,  this  com¬ 
pound  is  regarded  as  a  pur?  and  simple  com¬ 
bination  of  oxide  of  gold  and  ammonia ;  in 
the  other,  proposed  in  1830,  in  a  work  by 
M.  Dumas,  fulminating  gold  is  regarded  as 
a  combination  of  nitroguret  of  gold  and  am¬ 
monia,  the  nitroguret  of  gold  acting  the  part 
of  an  acid.  In  my  opinion,  the  old  opinion 
of  Pronst  and  Berthollet  is  most  in  accordance 
with  facts.  The  circumstances  which  lead 
me  to  think  so  are  the  following  : — 1st.  As 
many  kinds  of  fulminating  gold  may  be  ob¬ 
tained  as  there  are  oxides  of  gold  known, 
there  must,  therefore,  be  admitted,  in  the 
opinion  of  M.  Dumas,  as  many  correspond¬ 
ing  nitrogurets  ;  now,  hitherto,  no  combi¬ 
nation  of  gold  with  nitrogen  has  been 
realised.  2nd.  The  different  kinds  of  ful¬ 
minating  gold  present  identically  the  color 
of  the  oxide  of  gold  which  gives  rise  to 
them,  which  leads  to  the  belief  that  in  these 
combinations,  the  oxides  of  gold  undergo  no 
alteration  in  their  nature,  3rd.  The  ana¬ 
lyses  made  by  M.  Dumas  entirely  agree 
with  this  point  of  view.  Thus  M.  Dumas 
represents  the  constitution  of  the  fulmi¬ 
nating  gold  obtained  by  the  tritoxide  of  gold 
by  the  formula 

(Au2  N2)  +  (NH3)  +  H3  0s 


It  is  clear  that  this  formula  corresponds 
with  the  following — 

Au-  O3  +  2  (Nil3), 

that  is  to  say,  a  subaurate  of  ammonia. 

Finally,  that  fulminating  gold  obtained  by 
chloride  of  gold  furnished  M.  Dumas,  for 
gold  and  nitrogen,  numbers  in  hundredths 
which  correspond  to  the  formula 
Au-  O3  +  2  (NH3)  +  HO, 
that  is  to  say,  to  the  foregoing  hydrated 
compounds. 

THEORETICAL  EXPLANATION  OF  THE  PHE- 
NOMENA  OF  WATER- GILDING. 

I  present  in  my  memoir  the  theoretical 
explanation  of  all  the  phenomena  which  are 
observed  in  the  curious  processes  of  this 
branch  of  industry,  which  1  owe  to  the 
kindness  of  M.  de  Iluolz,  so  as  to  be  able  to 
follow  and  examine  in  its  details  ;  I  must 
here  confine  myself  to  saying  that  this  theory 
completely  differs  from  that  which  has  been 
generally  admitted. 


ON  THE  CHLORATES.* 

BY  ALEXANDER  WAKCHTER. 

'1  hk  combinations  of  chloric  acid  with  bases 
have  not,  with  the  single  exception  of  chlorate 
of  potassa,  been  submitted,  with  regard  to 
their  properties  and  composition,  to  so  pro¬ 
found  an  examination  as  the  combinations  of 
so  important  an  acid  merit. 

In  1802,  Chenevix  presented  to  the  Royal 
Society  of  London  the  first  work  on  this 
subject.  He  prepared  the  chlorates  which 
he  described  by  the  action  of  gaseous  chlo¬ 
rine  on  the  metallic  oxides  in  solution  or 
suspension  in  water  ;  however,  he  obtained 
them  thus  in  such  small  quantities,  and  in  a 
state  of  such  imperfect  purity,  that  he  could 
not  at  all  guarantee  the  data  of  their  physical 
properties.  He  especially  demonstrated  by 
his  investigations  that  certain  combinations, 
such  as  corrosive  sublimate,  the  metallic 
butters,  &c.,  which  were  previously  taken 
for  chlorates,  arc  metallic  chlorides.  After 
Gay  Lussac  had  prepared,  in  1814,  aqueous 
chloric  acid’  in  a  state  of  purity,  Vanquelin 
resumed  Chenevix’s  labors,  and  showed  that 
the  chlorates  produced  by  the  direct  combi¬ 
nation  of  chloric  acid  with  metallic  oxides 
were  identical  with  those  which  Chenevix  had 
prepared  by  another  way.  As  the  process 
which  he  followed  furnished  them  to  him  in 
a  greater  state  of  purity  than  his  predecessor 
had  been  able  to  attain,  he  corrected,  in 
several  respects,  the  data  of  the  latter,  con- 
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cerning  the  properties  of  these  salts ;  how¬ 
ever,  lie  made  absolutely  no  investigation 
concerning  their  composition.  The  object 
of  the  present  work  is  to  fill  up  this  vacuum. 

CHLORATE  OF  SODA. 

SoO  CIO5. 

The  crystalline  form  of  chlorate  of  soda 
belongs  to  the  regular  system.  The  ordinary 
form  is  a  cube  with  tetrahedral  surfaces.  It 
is  soluble  in  three  parts  of  cold  water,  and  in 
less  of  warm  water ;  but  it  is  only  very 
sparingly  soluble  in  alcohol.  When  heated, 
it  melts  at  nearly  the  same  temperature  as 
the  salt  of  potassa  ;  it  then  disengages  oxygen, 
like  the  latter,  and  leaves  a  chloride  of  sodium 
with  an  alkaline  reaction.  The  chlorate  of 
soda  is  anhydrous,  and  formed  of — 

29*31  parts  of  soda. 

70-69  parts  of  chloric  acid. 

100*00  parts  of  chlorate  of  sodium. 

CHLORATE  OF  LITHIA. 

LiO  CIO5  +  HO. 

I  dissolved  carbonate  of  lithia  in  pure 
aqueous  chloric  acid.  The  neutral  liquor, 
evaporated  over  chloric  acid,  did  not  give 
crystals  which  could  be  recognised,  but 
assumed  the  form  of  a  radiated  crystalline 
mass.  In  order  to  be  able  to  study  it,  I 
pressed  it  between  heated  leaves  of  unsized 
paper ;  then  I  dried  it  completely  over  sul¬ 
phuric  acid.  The  chlorate  of  lithia,  thus 
obtained,  formed  a  white  saline  and  very 
deliquescent  mass  ;  it  fuses  at  122u  F.,  and, 
at  284°  F.,  begins  to  abandon  water,  oxygen, 
and  a  little  chlorine.  If  heated  until  no 
more  gas  is  disengaged,  a  residue  of  chloride 
of  lithium,  with  an  alkaline  reaction,  is  left. 
In  order  to  determine  the  quantity  of  chlo¬ 
rine  disengaged  with  water  and  oxygen,  I 
fused  0-2836  gr.  of  the  salt,  until  completely 
decomposed;  the  0*1176  gr.  of  chloride  of 
lithium,  with  a  basic  reaction  thus  obtained, 
gave  0-4030  gr.  of  chloride  of  silver.  The 
loss  of  chlorine  was  therefore  very  slight. 
In  order  to  determine  the  composition  of  the 
salt,  0-6700  gr.  of  chlorate  of  lithia  were 
converted  into  chloride  of  lithium  by  hydro¬ 
chloric  acid  ;  the  latter  salt  was  in  its  turn 
converted  into  sulphate ;  its  quantity  was 
0-3655  gr.  As  the  salt  is  a  neutral  one,  the 
following  composition  l’esults  : — 


Lithia .  14"59 

Chloric  acid .  76*31 

Water.. .  9*10 


Chlorate  of  lithia. .  lOO'OO 
This  salt  is  very  soluble  in  alcohol. 


CHLORATE  OF  AMMONIA. 

NH3  CIO5. 

I  decomposed  chlorate  of  baryta  by  car¬ 
bonate  of  ammonia.  The  solution  separated 
by  the  filter  from  the  precipitate,  furnished, 
by  evaporation  over  sulphuric  acid,  prismatic 
crystals,  whose  form  it  was  impossible  clearly 
to  determine,  very  soluble  in  water,  and  spa¬ 
ringly  soluble  in  absolute  alcohol.  Vanquelin 
says  that  the  salt  volatilises  below  the 
boiling  point  of  water  ;  but  this  assertion  is 
based  in  error.  When  heated,  it  suddenly 
decomposes  at  215°  F.,  and  with  an  appear¬ 
ance  of  red  light.  The  products  of  the  decom¬ 
position  are  steam,  nitrogen,  chlorine,  oxygen, 
hydrochloric  acid,  and  hydrochlorate  of  am¬ 
monia.  Mixed  with  combustible  substances, 
it  detonates  with  a  shock  like  the  salt  of 
potassa.  In  order  to  determine  the  compo¬ 
sition  of  the  chlorate  of  ammonia,  I  evapo¬ 
rated  and  fused  in  a  silver  crucible  1-0635  gr. 
of  salt  with  a  solution  of  potassa,  free  from 
chlorine ;  I  dissolved  the  fused  mass  in  water ; 
I  supersaturated  by  nitric  acid,  and  preci¬ 
pitated  by  nitrate  of  silver.  I  obtained 
1-5005  gr.  of  chloride  of  silver.  It  was 
therefore — 

Oxide  of  ammonium, .  25*75 
Chloric  acid  ........  74-25 


100-00 

CHLORATE  OF  BARYTA. 

BaO  CIO5  +  HO. 

I  prepared  this  salt  in  greater  quantity,  in 
order  to  obtain  pure  chloric  acid  and  several 
chlorates,  by  saturating  with  carbonate  of 
baryta  the  impure  chloric  acid  procured 
from  chlorate  of  potassa  by  means  of  fluo- 
silicic  acid.  It  crystallises  with  a  develop¬ 
ment  of  light.  The  most  ordinary  form  is  a 
rhombo’idal  prism  of  97°  39',  with  two  ter¬ 
minal  surfaces  equally  inclined  towards  the 
axis,  oblique  under  angles  of  39°  48'.  When 
heated,  chlorate  of  baryta  abandons  its  water 
of  crystallisation  at  248°  F.  (5-88  per  cent.) 
It  begins  to  abandon  oxygen  at  482°  F. ;  it 
enters  into  fusion  above  752°  F.,  and  then 
disengages  all  its  oxygen  with  a  trace  of 
chlorine.  If  the  elevation  of  temperature  is 
rapid,  it  is  suddenly  decomposed  with  deto¬ 
nation.  Mixed  with  combustible  bodies,  it 
is  decomposed  by  a  shock  the  same  as  the 
salt  of  potassa. 

One  gr.  of  salt,  dried  at  392°  F.,  conse¬ 
quently  anhydrous,  was  dissolved  in  water, 
and  precipitated  by  sulphuric  acid  ;  I  ob¬ 
tained  0°7717  gr.  of  sulphate  of  baryta.  The 
composition  of  this  salt  is  therefore — ■ 
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Baryta  ......  46*53 

Chloric  acid  ..  4  7*59 
Water  .  5*88 


100*00 

In  order  to  ascertain  the  quantity  of  chlo¬ 
rine  which  was  disengaged  with  the  oxygen 
when  heated  with  chlorate  of  baryta,  I  mixed 
1*7250  gr.  of  anhydrous  salt  with  silica, 
recently  heated  to  redness,  and  I  decomposed 
it  by  heat;  the  loss  was  0*5450  gr.  It 
results  that  there  was  disengaged  0*0030  gr. 
of  chlorine  with  oxygen  ;  their  disengagement 
was  also  detected  in  a  sensible  manner  by  the 
odor.  Chlorate  of  baryta  is  soluble  only 
in  extremely  small  quantities,  in  absolute 
alcohol,  and  it  colors  the  flame  of  alcohol  of 
a  deep  green. 

CHLORATE  OF  STRONT1A. 

SrO  CIO5. 

I  dissolved  carbonate  of  strontia  in  chloric 
acid  ;  the  solution  gave,  by  evaporation  over 
sulphuric  acid  to  a  syrupy  consistence,  large 
pyramidal  crystals,  which  were  not  measured 
because  they  promptly  became  damp  in  the 
air.  They  were  insoluble  in  alcohol ;  heated, 
they  swell  up  without  abandoning  water, 
and  fused  almost  at  the  same  temperature  as 
the  salt  of  baryta.  When  very  strongly 
heated,  they  abandoned  their  oxygen  with  a 
trace  of  chlorine,  and  a  residue  of  chloride  of 
strontia,  with  an  alkaline  reaction,  was  left. 
Mixed  with  combustible  bodies,  it  detonated 
with  a  shock  like  chlorate  of  potassa. 

1*0290  of  the  salt,  dissolved  in  spirit  of 
wine,  gave,  by  their  precipitation  with  sul¬ 
phuric  acid,  0*7400gr.  of  sulphate  of  strontia. 
The  salt  is,  then,  formed  of — 

Strontia .  40*71 

Chloric  acid  . .  59*29 


100*00 

CHLORATE  OF  LIME. 

CaO  CIO5  +  2  HO. 

A  neutral  solution  of  carbonate  of  lime, 
in  pure  aqueous  chloric  acid,  gave,  by  eva¬ 
poration  over  sulphuric  acid  to  a  syrupy 
consistence,  very  well  defined  crystals  of 
chlorate  of  lime .  These  are  oblique,  rhom- 
boidal  prisms,  with  an  oblique  terminal  sur¬ 
face.  They  could  not  be  measured,  because 
they  very  promptly  deliquesced  in  the  air. 
They  are  very  soluble  in  alcohol,  and  color 
its  flame  of  a  fine  red.  If  very  promptly 
heated  to  above  212°  F.,  they  fuse  in  their 
water  of  crystallisation  ;  if,  on  the  contrary, 
the  temperature  be  slowly  raised,  they  lose, 
without  fusing,  their  water  of  crystallisation 
(14*10  per  cent.) ;  they  are  then  anhydrous, 
and  fuse  only  at  a  rather  lower  temperature 


% 

than  the  corresponding  combinations  of  ba¬ 
ryta  and  strontia ;  they  abandon,  like  the 
latter,  oxygen,  with  a  trace  of  ehlorine,  and 
leave  a  residue  of  chloride  of  calcium,  with 
an  alkaline  reaction. 

0*8950  gr.  of  the  crystallised  salt  gave,  by 
solution  in  water,  and  precipitation  by  car¬ 
bonate  of  ammonia,  0*3700  gr.  of  carbonate 
of  lime.  The  salt  is,  therefore,  formed  of — 

Lime .  23*36 

Chloric  acid  . .  62*54 
Water  .  14*10 


100*00 

CHLORATE  OF  MAGNESIA. 

MgO  CIO5 +6  HO. 

The  neutral  solution  of  chlorate  of  mag¬ 
nesia,  obtained  by  the  decomposition  of 
chlorate  of  baryta,  by  means  of  sulphate  of 
magnesia,  furnished,  by  evaporation  over 
sulphuric  acid,  only  a  saline  mass  in  crystal¬ 
line  plates,  very  deliquescent,  and  very 
readily  soluble  in  alcohol.  In  order  to  study 
it,  1  freed  it  from  the  mother  liquors  by 
pressure  between  heated  leaves  of  blotting 
paper,  and  I  then  completely  dried  it  over 
sulphuric  acid. 

Chlorate  of  magnesia  fuses  at  104°  F. ,  and 
begins  at  about  250°  F.  to  abandon  water, 
oxygen,  and  chlorine.  When  the  heat  is  con¬ 
tinued,  the  residue  is  a  mixture  of  magnesia 
and  chloride  of  magnesium  ;  if  it  be  heated 
very  rapidly,  magnesia  alone  remains. 

1*003  gr.  of  chlorate  of  magnesia  were 
decomposed  by  heat ;  the  residue,  converted 
into  sulphate  of  magnesia,  by  the  addition 
of  sulphuric  acid,  was  0*510  gr.  This 
chlorate  is,  therefore,  formed  of : — 


Magnesia  .  13*77 

Chloric  acid  .  50*25 

Water  .  35*98 


100*00 

CHLORATE  OF  PROTOXIDE  OF  MANGANESE. 

1  have  not  been  able  to  prepare  this  com¬ 
bination  in  the  solid  form.  The  colorless 
solution  which  is  obtained  by  the  decompo¬ 
sition  of  chlorate  of  baryta,  by  sulphate  of 
protoxide  of'  manganese  is  decomposed,  by 
evaporation  over  sulphuric  acid,  and  at  a 
certain  degree  of  concentration,  into  chlorine, 
oxygen,  and  hydrated  peroxide  of  manga¬ 
nese.  1  must,  therefore,  confine  myself  to 
explaining  the  manner  in  which  the  diluted 
solution  acts.  It  is  not  altered  by  boiling. 
The  addition  of  dilute  sulphuric  acid  colors 
it  of  a  deep  red  ;  sulphate  -  of  manganese 
is  then  formed  at  the  expense  of  the 
oxygen  of  the  chloric  acid.  If  a  small 
quantity  of  the  solution  of  chlorate  of  prot- 
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oxide  of  manganese  be  added  to  an  excess 
of  concentrated  sulphuric  acid,  a  brown 
crystalline  precipitate  is  formed,  which  is  an 
intimate  mixture  of  peroxide  of  manganese 
and  sulphate  of  protoxide  of  manganese 
insoluble  in  concentrated  sulphuric  acid. 

CHLORATE  OF  PROTOXIDE  OF  IRON. 

By  the  decomposition  of  a  solution  of 
protosulphate  of  iron,  by  means  of  another 
solution  of  chlorate  of  baryta  without  heat, 
a  neutral,  colorless  solution  of  protochlorate 
of  iron  is  obtained.  However,  it  decom¬ 
poses  spontaneously,  when  the  temperature 
is  not  very  low1 ;  iudeed,  its  neutrality 
changes  ;  it  deposits,  at  the  bottom  of  the 
vessel,  cinnamon -colored  basic  chlorate  of 
peroxide  of  iron,  and  there  remains  a  deep- 
red  solution  of  chlorate  of  peroxide  of  iron 
and  chloride  of  iron. 

CHLORATE  OF  PROTOXIDE  OF  TIN. 

Recently  precipitated  hydrated  protoxide 
of  tin  is  dissolved  in  aqueous  chloric  acid, 
forming  a  colorless  liquor.  However,  it 
decomposed  spontaneously  in  a  few  minutes 
with  powerful  detonations  and  elevation  of 
temperature,  and  it  gave  rise,  after  the 
completion  of  the  decomposition,  to  a  gela¬ 
tinous  mass.  The  examination  showed  that 
the  latter  contained  hydrated  oxide  of  tin, 
chloride  of  tin,  and  much  free  chloric  acid. 
12  atoms  S11O  C105  =  SnCl2+ 11  SnO2 
+  10  Cl  O5. 

The  detonations  arise  from  the  decompo¬ 
sition  of  a  portion  of  chloric  acid  produced  by 
the  simultaneous  elevation  of  temperature. 

CHLORATE  OF  ZINC. 

ZnO  C105+  6HO. 

The  solution  of  chlorate  of  zinc,  obtained 
by  the  decomposition  of  chlorate  of  baryta 
by  sulphate  of  zinc,  furnished,  by  evapora¬ 
tion  over  sulphuric  acid,  a  very  deliquescent 
crystalline  saline  mass,  which  was  very 
soluble  in  alcohol.  Chlorate  of  zinc  fuses 
at  140°  F.,  abandons  chlorine,  oxygen,  and 
water  at  a  rather  higher  temperature,  and 
leaves,  when  the  heat  is  sufficiently  raised, 
pure  oxide  of  zinc. 

0*9655  gr.  of  salt,  dissolved  in  water, 
were  precipitated  by  carbonate  of  soda.  The 
washed  and  calcined  precipitate  gave  0*22958 
gr.  The  salt  therefore  contains  : — ■ 


Oxide  of  zinc . .  23*72 

Chloric  acid  .  44*46 

Water  .  31*82 


100*00 

CHLORATE  OF  NICKEL. 

NiO  C105+ 6HO. 

The  neutral  solution  of  this  salt,  obtained 


by  the  decomposition  of  chlorate  of  baryta 
and  sulphate  of  nickel,  furnished,  by  evapo¬ 
ration  over  sulphuric  acid,  very  line  regular 
octoliedrons  of  a  deep  green  color,  which 
very  speedily  deliquescedin  the  air,  and  were 
very  readily  soluble  in  alcohol.  At  176®  F. 
they  fuse  in  their  water  of  crystallisation, 
and  begin  to  be  decomposed  at  284Q  F., 
disengaging  water,  chlorine,  and  oxygen. 
If  the  temperature  be  not  then  raised  beyond 
392°  F.,  we  obtain  as  a  residue,  a  black 
mixture  of  peroxide  of  nickel  and  chloride 
of  nickel,  which  assumes,  by  heating  at 
a  slight  red,  a  yellowish-grey  color,  and  is 
then  a  basic  chloride  of  nickel.  If  it  be 
heated  to  redness  for  a  long  time,  it  is  con¬ 
verted  into  pure  oxide  of  nickel  of  a  silver 
grey  color. 

1*4150  gr.  of  chlorate  of  nickel,  dissolved 
in  water,  and  precipitated  by  solution  of 
potassa,  with  the  aid  of  heat,  furnished 
0*3150  gr.  of  oxide  of  nickel. 

The  crystals  were,  therefore,  formed  of 


Oxide  of  Nickel  ........  22*50 

Chloric  acid  .  45*16 

Water .  32*34 


100*00 

CHLORATE  OF  COBALT, 

CoOClQ5  +  6RQ. 

Chlorate  of  baryta  was  decomposed  by 
sulphate  of  cobalt;  the  solution,  separated 
by  filtration  from  the  sulphate  of  baryta, 
gave,  by  evaporation  over  sulphuric  acid, 
regular  octohedrons,  but  in  combination 
with  the  cube.  The  crystals  are  extremely 
deliquescent,  and  very  soluble  in  alcohol ; 
they  fuse  at  122°  F.,  and  are  completely  de¬ 
composed  at  212°  F.,  disengaging  chlorine, 
oxygen,  and  water,  and  leaving  perfectly 
pure  oxide  of  cobalt. 

1*0015  gr.  of  chlorate  of  cobalt,  dissolved 
in  water  and  precipitated,  at  the  boiling 
temperature,  by  a  dilute  solution  of  potassa, 
furnished  0*2270  gr.  of  oxide  of  cobalt.  The 
salt  is,  therefore,  formed  of — 


Oxide  of  cobalt  .... 

. .  . .  22*48 

Chloric  acid  . . 

. ...  45*18 

Water . . .  . . 

100*00 

CHLORATE  OF  COPPER. 

CuO  CIO5  +  6HQ. 

The  solution  of  this  salt,  obtained  by  the 
decomposition  of  chlorate  of  baryta  and 
sulphate  of  copper,  gave,  by  evaporation 
in  vacuo  over  sulphuric  acid,  a  deep  green 
liquor  of  syrupy  consistence,  which  assumed 
the  form  of  a  crystalline  mass,  by  exposure 
to  an  intense  cold,  I  only  very  rarely  sue- 
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cfieded  in  obtaining  well-defined  crystals, 
which  appeared  to  be  regular  octohedrons. 
The  chlorate  of  copper  is  very  deliquescent, 
and  very  soluble  in  alcohol  ;  it  tuses  at 
150°  F.,  and  begins  to  decompose  at  a 
rather  higher  temperature.  Fused  chlorate 
of  copper  resumes  the  solid  form  only  at 
a  much  lower  temperature  (68° F.)  than  its 
point  of  fusion  (150°  F.),  even  when  it  has 
not  undergone  the  slightest  decomposition 
by  heat. 

’  If  it  be  heated  to  212C'F.,  it  disenages  bub¬ 
bles  of  gas ;  each  of  them  occasions  a  slight 
detonation.  When  the  decomposition  is 
operated  at  as  low  a  temperature  as  possible, 
there  is  obtained  as  a  residue  a  green  body, 
which  is  decomposed  only  at  a  temperature 
exceeding  500°F.  It  is  insoluble  in  water,  but 
very  soluble  in  the  dilute  acids  ;  the  solution 
in  dilute  nitric  acid  does  not  give  a  precipi¬ 
tate  with  nitrate  of  silver  ;  that  in  hydro¬ 
chloric  acid  has  a  very  powerful  odor  of 
chlorine.  If  powerfully  heated,  this  combi¬ 
nation  disengages  water,  chlorine  and  oxygen, 
and  leaves  as  a  residue  pure  oxide  of  copper 
free  from  chlorine.  The  green  body  is, 
therefore,  a  hydrated  basic  chlorate  of  copper. 

1*2140  gr.  of  chlorate  of  copper  were  dis¬ 
solved  in  water  and  precipitated  at  the  boiling 
temperature  by  a  solution  of  potassa.  I  ob¬ 
tained  0*2850  gr.  of  oxide  of  copper;  the 
salt  is,  therefore,  formed  of : — 

Oxide  of  copper .  23*45 

Chloric  acid . j.  . .  44*00 

Water.... . .  3T95 

100*00 

'  CHLORATE  OF  LEAD. 

PbOC105+  HO. 

By  saturating  pure  chloric  acid  with  oxide 
of  lead,  a  neutral  solution  of  this  salt  is  ob¬ 
tained  ;  its  concentration  may  be  carried 
sufficiently  far,  without  decomposition,  over  a 
spirit-lamp  for  it  to  crystallise  by  cooling. 
The  crystals  are  rhomboidal  prisms  with  a 
right  terminal  surface.  They  are,  at  first, 
transparent  and  are  very  brilliant ;  but  thejr 
speedily  become  dull  and  opaque  in  the  air. 
They  do  not  deliquesce,  but  they  very  readily 
dissolve  in  water  and  alcohol.  Mixed  with 
combustible  bodies,  they  detonate  with  as 
powerful  a  shock  as  the  salt  of  potassa. 

At  302°F.,  they  lose  4*59  per  cent,  of  wa¬ 
ter  ;  at  1 16°F.,  they  are  suddenly  decomposed 
with  a  hissing  noise ;  they  then  disengage 
chlorine  and  oxygen,  and  a  black  partially 
fused  mass  remains,  which  is  a  mixture  of 
peroxide  of  lead  and  chloride  of  lead.  Ifi  t 
be  heated  further,  the  latter  is  converted, 
disengaging  oxygen,  into  a  yellow,  basic  chlo¬ 
ride  of  lead  of  uniform  composition. 


1*0900  gr.  of  chloride  of  lead  gave  0*8200 
gr.  of  sulphate  of  lead  ;  the  salt  is,  therefore, 


composed  of — 

a 

Oxide  of  lead .  56*92 

Chloric  acid .  38*49 

Water .  4*59 


100*00 

0*8/00  gr.  of  basic  chloride  of  lead  dis¬ 
solved  in  nitric  acid,  and  precipitated  by 
nitrate  of  silver,  furnished  0*6400  gr.  of 
chloride  of  silver ;  it  was  formed,  conse¬ 
quently,  of : — 

Oxide  of  lead . .  28*64 

Chloride  of  lead  7 1  *36  =  Pb  O  H  2  Pb  Cl 


100*00 

In  order  to  control  this  composition,  0*9850 
gr.  of  chlorate  of  lead,  deprived  of  water, 
were  mixed  with  a  weighed  quantity  of  re¬ 
cently  calcined  silicic  acid,  and  heated  to 
redness.  They  then  lost  0*3280  gr.,  which 
correspond  exactly  to  a  loss  of  8-9ths  of  the 
oxygen  contained  in  the  chlorate  of  lead  and 
of  1  -3rd  of  the  chlorine,  as  was  also  shown 
by  the  composition  of  the  remaining  chloride 
of  lead. 

CHLORATE  OF  SILVER. 

AgO  CIO5. 

By  dissolving  oxide  of  silver  in  pure  chlo¬ 
ric  acid,  a  neutral  liquor  is  obtained,  which 
gives,  by  evaporation,  well-defined  prismatic 
crystals. 

Chlorate  of  silver  is  anhydrous;  it  dissolves 
in  about  5  parts  of  cold  water,  as  well  as  in 
alcohol,  without  alteration  ;  it  fuses  at446°F. ; 
it  commences  at  518°F.,  to  disengage  oxygen 
mixed  writh  a  trace  of  chlorine.  When  heated 
until  no  more  gas  is  disengaged,  chloride  of 
silver  is  left  as  a  residue.  The  disengage¬ 
ment  of  oxygen  is  much  more  easy  and  more 
rapid  if  this  salt  be  mixed  with  oxide  of  cop¬ 
per  or  peroxide  of  manganese.  If  chloride 
of  silver  be  very  rapidly  heated,  it  is  suddenly 
decomposed  with  an  explosion  and  an  appear¬ 
ance  of  light.  Mixed  with  combustible  sub¬ 
stances,  it  detonates  with  a  much  more  vio¬ 
lent  shock  than,  the  salt  of  potassa.  1  gram, 
of  chloride  of  silver  gives  0*7500  gr.  of 
chloride  of  silver ;  the  salt  is,  therefore, 


formed  of — 

Oxide  of  silver .  60*63 

Chloric  acid .  39*37 


100*00 

If  chlorine  be  passed  through  water,  hold¬ 
ing  oxide  of  silver  in  suspension,  chloride  of 
silver  is,  likewise,  formed  ;  only,  if  the  cur¬ 
rent  of  chlorine  be  continued  too  long,  this 
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is  decomposed  in  such  a  manner  that  it  dis¬ 
engages  oxygen  under  the  gaseous  form,  and 
forms  chloride  of  silver  and  free  chloric  acid 
(not  perchloric  acid.)  The  action  of  hypo- 
chlorous  acid  on  oxide  of  silver  or  on  finely- 
divided  metallic  silver,  does  not  furnish 
chloric  acid,  but  a  mixture  of  peroxide  and 
chloride  of  silver. 

AMM ONIACAL  CHLORATE  OF  SILVER. 

AgO  CIO5  +  2  NH3. 

By  dissolving  chlorate  of  silver  in  ammonia 
and  evaporating  the  liquor,  prismatic  crys¬ 
tals  of  this  salt  are  obtained,  which  are 
very  soluble  in  alcohol  and  water.  They 
fuse  at  212°F.,  and  lose  their  ammonia,  so 
that  if  the  heat  has  not  exceeded  534°F., 
pure  chlorate  of  silver  remains.  If  they  be 
rapidly  heated,  they  decompose  with  an  ex¬ 
plosion  and  an  appearance  of  light.  The 
solution  of  this  salt  gives,  by  the  addition  of 
potassa,  a  grey  precipitate  of  the  fulminating 
silver  of  Berthollet.  This  salt  is  formed  of— - 


Chlorate  of  silver .  84*81 

Ammonia  .  15*19 


100*00 

CHLORATE  OF  PROTOXIDE  OF  MERCURY. 

HgO  CIO5. 

Recently  precipitated  protoxide  of  mer¬ 
cury  was  dissolved  in  chloric  acid ;  the 
solution  of  sulphuric  acid,  furnished  to  the 
last  drop  beautiful  prismatic  crystals ;  but 
they  promptly  lost  their  transparency  and 
their  lustre,  and  became  dull  in  the  air.  Wa¬ 
ter  and  alcohol  readily  dissolve,  without 
residue,  the  unaltered  crystals  ;  they,  how¬ 
ever,  dissolve  those  which  are  already  altered, 
leaving  a  small  white  residue  which  becomes 
black  by  boiling.  If  this  salt  be  triturated 
with  water  and  chloride  of  sodium,  a  white 
precipitate  is  obtained  and  the  supernatant 
liquor  has  a  neutral  reaction.  The  salt  is, 
therefore,  neutral  chlorate  of  peroxide  of 
mercury.  When  heated,  it  disengages  oxygen 
at  482°F.,  and  is  converted  into  a  mixture 
of  red  oxide  of  mercury  and  corrosive  sub¬ 
limate  ;  the  latter  may  be  separated  by 
sublimation  at  563°F.,  and  the  first  remains 
if  the  temperature  does  not  exceed  697°F. 
If  it  be  rapidly  heated,  decomposition  takes 
place  suddenly,  and  chlorine  is  also  observed 
among  the  products  of  the  decomposition. 

By  evaporating  the  solution  of  this  salt 
to  dryness  in  a  sand-bath,  and  redissolving 
the  crystalline  mass  in  water,  I  obtained  its 
insoluble  modification,  already  described  by 
Vanquelin,  under  the  form  of  an  insoluble 
white  powder ;  triturated  with  chloride  of 
sodium  and  water,  it  also  gave  a  white  pre¬ 
cipitate  of  calomel  (it  was  not,  therefore, 


a  basic  salt),  and  it  completely  dissolved  in 
acetic  acid.  All  the  mercury  was  precipi¬ 
tated  in  the  state  of  calomel  from  the  acetic 
solution  by  hydrochloric  acid.  It  gave,  by 
elevation  of  temperature,  the  same  products 
of  decomposition  as  the  soluble  crystallised 
salt.  The  acid  liquor  with  which  it  was 
washed  deposited,  by  evaporation,  basic 
chlorate  of  deutoxide  of  mercury  in  crys¬ 
tals.  Mixed  with  combustible  bodies, 
the  chlorate  of  protoxide  of  mercury  makes 
as  powerful  an  explosion  as  the  salt  of 
silver. 

In  order  to  determine  the  composition  of 
the  crystallised  protochlorate  of  mercury, 
I  precipitated  1*2010  gr.  by  chloride  of  tin, 
in  order  to  arrive  at  the  determination  of 
the  mercury  :  there  resulted  0*8285  gr.  of 
mercury. 

In  order  to  determine  the  chloric  acid, 
I  boiled  0*8590  gr.  of  the  salt  with  a  solution 
of  caustic  potassa,  free  from  chlorine ;  I 
evaporated,  in  a  silver  crucible,  the  liquor 
separated  by  filtration  from  the  precipitate, 
and  I  fused  it ;  then  I  redissolved  it,  and 
precipitated  by  nitrate  of  silver,  after  having 
supersaturated  it  by  nitric  acid.  0*4345  gr. 
of  chloride  of  silver  were  formed.  The  salt 
is,  therefore,  formed  of— 

Protoxide  of  mercury  ....  73*63 
Chloric  acid  ............  26*37 


100*00 

CHLORATE  OF  DEUTOXIDE  OF  MERCURY. 

HgO2  CIO5  +  HO. 

The  solution  of  red  deutoxide  of  mercury 
in  chloric  acid,  and  the  evaporation  of  the 
liquor  in  the  sand-bath,  furnished  chlorate 
of  deutoxide  of  mercury  in  small  tabular 
crystals.  These  crystals  were  octohedrons 
with  a  predominance  of  a  right  terminal 
surface.  When  heated,  they  first  disengaged 
water  and  afterwards  oxygen  •  they  were 
then  converted  into  a  mixture  of  red  deut¬ 
oxide  of  mercury  and  bichloride  of  mercury  ; 
the  latter  distilled  at  563°  F.  When  the  salt 
was  rapidly  heated  it  was  suddenly  decom¬ 
posed  ;  there  was  also  an  appearance  of 
chlorine  among  the  products  of  decompo¬ 
sition.  Mixed  with  combustible  bodies,  it 
ordinarily  inflames  during  the  mixture,  but 
without  detonation.  Water  decomposes  it 
into  a  soluble  acid  salt  and  an  insoluble 
basic  salt.  If  it  be  triturated  with  chloride 
of  sodium  and  a  little  water,  deutoxido- 
chloride  of  mercury  of  a  red  color  is  sepa¬ 
rated,  and  the  supernatant  liquor  has  a 
neutral  reaction.  The  salt  is,  therefore,  basic. 

In  order  to  determine  its  composition,  I 
dissolve  1*0800  gr.  in  hydrochloric,  acid,  and 
precipitated  by  chloride  of  tin  ;  0*7202  gr.  of 


CHEMISTRY. 


302 


mercury  resulted.  The  proportion  of  chloric 
acid  was  determined  as  with  a  proto-salt. 
0-8690  gr.  of  the  salt  gave  0-4100  gr.  of 
chloride  of  silver.  The  salt  is,  therefore, 
formed  of — 

Deutoxide  of  mercury  ....  72;  13 


Chloric  acid .  24 ‘91 

Water  . 2-96 


100-00 

CHLORATE  OF  CADMIUM. 

CdO  CIO"  +  2  HO. 

The  solution  of  this  salt,  obtained  by  the 
precipitation  of  chlorate  of  baryta  by  sul¬ 
phate  of  cadmium,  gave,  by  evaporation  over 
sulphuric  acid,  prismatic  crystals,  very  de¬ 
liquescent  and  very  soluble  in  alcohol.  They 
fuse  at  176°  F.,  disengaging  water,  oxygen, 
and  chlorine.  When  the  heat  has  been  very 
strong,  the  residue  is  a  fused,  grey  mass, 
formed  of  a  mixture  of  oxide  and  chloride  of 
cadmium.  If  this  residue  be  treated  by 
water,  it  dissolves  a  portion  of  chloride  of 
cadmium ;  the  other  remains  and  forms,  by 
its  combination  with  the  oxide  of  cadmium, 
a  white,  insoluble  basic  chloride.  However, 
the  chloride  of  cadmium  in  it  is  so  feebly 
combined  with  the  oxide,  that  the  carbonic 
acid  of  the  air  is  sufficient  for  converting  it 
into  a  mixture  of  carbonate  of  cadmium  and 
chloride  of  cadmium  ;  the  latter  may  then 
be  extracted  by  water. 

2*730  gr.  of  chlorate  of  cadmium  fur¬ 
nished  1*235  gr.  of  sulphuret  of  cadmium. 
The  salt  is,  therefore,  formed  of — 


Oxide  of  cadmium .  40"56 

Chloric  acid .  4 7 "99 

Water  .  11*45 


100-00 

CHLORATE  OF  BISMUTH. 

The  solution  of  oxide  of  bismuth  in  chloric 
acid  is  decomposed  by  concentration  in  vacuo ; 
there  is  then  precipitated  to  the  bottom  of 
the  vessel  a  basic,  chloride  of  bismuth,  and 
hypochlorous  acid  is  disengaged ;  it  was, 
therefore,  impossible  to  isolate  chlorate  of 
bismuth. 


ON  THE  TORRE  FACT  I  ON  OF 
ORGANIC  BODIES.* 

BY  THE  BARON  DE  REICH  ENBACH. 

Parallel  to  dry  distillation  we  find  another 
similar  metamorphosis  of  organic  bodies — 
tor  ref  act  ion. 

*  Annalen  der  Chemie  and  Pharmacie, 
vol.  xlix.,  ch,  1,  p,  1. 


The  first  comprises  the  alterations  pro¬ 
duced  by  a  decomposing  heat  in  the  absence 
of  atmospher  ic  air  ;  the  second,  those  which 
take  place  in  its  presence  and  with  its  con¬ 
currence. 

Chemistry  has  not,  hitherto,  submitted 
this  vast  field  of  phenomena  to  investigation. 
Researches  of  this  nature  must,  as  may  be 
foreseen,  embrace  many  questions,  and  are 
fraught  with  difficulties  ;  and  it  is  only  with 
fear  that  I  have  endeavored  to  enter  an 
unknown  domain,  and  to  take  the  first  steps 
in  it. 

As  this  subject  embraces  all  organic 
bodies,  it  must  necessarily  possess,  in  many 
respects,  great  scientific  importance  ;  but  if  s 
practical  value  is  scarcely  less  important  in 
many  respects.  It  comprises,  among  others, 
a  great  part  of  the  alterations  which  ali¬ 
mentary  substances  undergo  during  their 
preparation,  drugs,  during  the  operations 
which  they  are  made  to  undergo,  and  in¬ 
numerable  operations  of  agriculture,  the 
arts,  & c.  The  results  of  labors  undertaken 
in  this  direction  may,  therefore,  be  fruitful  if 
we  are  fortunate  enough  to  overtake  nature 
in  the  secret  of  its  operations.  The  word 
torrefaction,  taken  in  the  broadest  sense,  is 
divided  into  several  secondary  acceptations : 
— a.  When  organic  bodies  are  immediately 
submitted,  "to  a  certain  moderate  degree,  to 
the  action  of  the  open  fire,  this  operation  is 
called  roasting.  Meat  is  roasted  on  a  spit 
before  the  flame,  chesnuts  in  live  coal,  and 
potatoes  in  hot  ashes,  b.  If  a  body,  an 
open  metallic  vessel,  be  interposed  between 
the  organic  body  and  the  fire,  it  is  torre¬ 
faction  in  its  least  extended  sense  :  coffee  is 
heated  in  the  drum,  flour  in  an  oven,  sugar 
in  a  dish.  c.  If  this  operation  be  performed 
in  close  vessels,  the  action  of  the  steam 
which  the  humid  body  abandons  by  heat  is 
exerted  concurrently  with  that  of  the  air, 
and  this  operation  is  designated  by  the  name 
of  baking.  Bread  is  baked  in  the  oven, 
pies  in  metallic  moulds,  sugar  in  cylinders, 

&  c. 

All  the  phenomena  of  these  operations 
have,  hitherto,  remained  in  obscurity.  They 
surround  us  every  day  and  every  hour ;  we 
live  in  great  measure  on  their  products,  and 
still  their  intimate  nature  is  unknown  to  us. 
We  are,  indeed,  but  very  imperfectly  nc-  .. 
quainted  with  the  constitution  of  the  beer 
which  we  ourselves  prepare.  We  know  not 
the  phenomena  which  occur  in  the  roasting 
of  malt.  Do  we  even  know  what  bread  i-  ? 
Let  us  avow,  writh  surprise,  we  do  not  know 
it  in  the  strictness  of  the  acceptation. 

The  state  of  alterat  n  which  bodies  pre¬ 
sent  to  us  when  exposed  to  a  high  tem¬ 
perature  with  the  concurrence  of  the  air,  the 
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differences  in  color,  odor,  taste,  and  state  of 
aggregation  which  they  assume,  manifestly 
point  out  to  us  the  metamorphoses  in  the  con¬ 
stituent  parts,  the  decomposition  of  the  former 
principles,  and  the  formation  of  new  ones. 

The  investigations  which  I  undertook  on 
this  subject,  at  the  conclusion  of  my  former 
works  on  dry  distillation,  led  me  to  the  dis¬ 
covery  of  various  new  substances,  of  which 
I  will  successively  give  a  description. 

I.  ASSAMAR. 

Every  one  knows  that  the  crust  of  bread, 
a  little  toasted,  has  a  slightly  hitter  taste. 
Physicians  prepare  from  it,  for  sick  persons, 
toast- and -water,  which  has  an  agreeable 
slightly  bitter  taste  ;  beer  is,  as  is  known, 
so  much  the  more  bitter,  as  the  malt,  with 
which  it  is  brewed,  lias  become  more  brown 
by  desiccation  ;  burnt  crusts,  burnt  roast 
meat  and  its  j  nice,  have  a  powerfully  bitter 
taste  ;  fruits  torrefied  in  sugar  have  a  sweet 
and  bitter  taste,  & c.  All  these  organic 
bodies,  turned  brown  by  too  high  a  heat,  pre¬ 
sent  a  more  or  less  marked  bitterness,  but 
so  powerful  an  action  is  not  necessary  for 
producing  it ;  a  delicate  palate  recognises, 
even  in  the  good  crust  of  ordinary  bread,  a 
slight  taste  of  bitterness,  just  sufficient  to 
communicate  to  it  an  agreeable  aroma. 

The  cause  of  all  these  bitternesses  is  a 
peculiar  body,  susceptible  of  being  isolated, 
and  whose  preparation  and  properties  I  will 
here  describe.  I  propose  for  this  body  the 
name  of  assamar,  derived  from  asset,  assare , 
to  torrefy,  to  roast,  and  from  amarus , 
bitter.  I  follow,  for  its  denomination,  the 
analogy  of  the  word  picamar,  which  I  pre¬ 
viously  introduced  into  chemical  nomencla¬ 
ture  for  the  very  different  bitter  substance 
contained  in  dry  distilled  tar;  so  that  the 
denomination  of  assamar  designates  the 
bitter  of  roast  meat  as  that  of  pieamar 
designates  the  bitter  of  tar. 

PROCESS  OF  PREPARATION. 

The  properties  of  this  new  body  are  of  a 
nature  to  render  a  partial  knowledge  of 
them  indispensable  for  understanding  its 
preparation,  especially  on  account  of  its  inti¬ 
mate  connections  with. many  other  bodies 
likewise  unknown,  and  new  to  science.  It 
will  be  best,  consequently,  first  to  point  out 
the  preparation  in  its  general  features,  then  to 
proceed  to  the  exposition  of  the  most  essen¬ 
tial  properties,  and  afterwards  to  the  pecu¬ 
liarities  of  the  former. 

If  vegetable  albumen,  gum,  gluten,  sugar, 
starch,  animal  gelatine,  coagulated  blood — if 
animal  albumen  or  meat,  bread,  &c.  be  tor¬ 
refied  on  the  fire,  or  on  an  iron  plate 
in  the  open  air,  sufficiently  long  and 


powerfully  for  these  substances  to  become 
browm  or  black-brown,  they  become  hard, 
and  may  afterwards  be  broken  and  pul¬ 
verised  ;  some  are  softened,  some  even 
melt  with  heat,  hut,  by  cooling,  they  be¬ 
come  hard,  brittle,  and  susceptible  of  be¬ 
ing  pulverised.  It  is  endeavored  to  shel¬ 
ter  them  as  much  as  possible  from  the 
contact  of  the  air  during  their  pulverisation, 
in  order  to  prevent  the  absorption  of 
moisture.  The  powder  of  these  substances 
is  put  into  a  cold  place  ;  absolute  alcohol  of 
the  temperature  of  ice  is  poured  on  it,  it  is 
well  stirred  for  some  time  with  this  liquid  in 
a  closed  vessel,  and  the  liquor  is  allowed  to 
deposit  and  become  clear.  The  alcohol  has 
then  removed  a  portion  of  assamar  from  the 
torrefied  substance.  It  is  drawn  off  clear; 
fresh  alcohol  is  poured  on  the  residue,  and 
this  operation  is  repeated  several  times  in  the 
same  manner. 

The  solution  obtained  has  a  wine-yellow 
color  ;  it  contains  only  a  limited  quantity  of 
assamar,  mixed  with  various  foreign  bodies, 
which  must  be  removed.  With  this  view,  the 
a'cohol  is  first  removed  by  distillation  in  a 
sand-bath.  It  is  not  completely  disengaged, 
but  there  remains  in  the  retort  a  thick  syrupy 
mass  ;  this  is  a  tincture  of  assamar,  which  i$ 
not  decomposed  at  the  temperature  of  boiling- 
water.  A  small  quantity  of  water  is  then 
added,  sufficient  for  removing  the  greater 
portion  of  the  alcohol  by  the  distillation,  and 
to  convert  the  alcoholic  syrup  into  aqueous 
syrup  ;  a  slight  turbidness  is  then  produced. 

The  solution  is  allowed  to  cool  very  slowly  ; 
when  the  cooling  is  effected  with  sufficient 
repose  in  the  space  of  1.0  or  15  hours,  a  small 
quantity  of  fatty  matter  collects  on  the  sur¬ 
face,  which  is  afterwards  removed  quite  con¬ 
gealed  or  dissolved  in  ether. 

The  mass  then  feebly  reddens  litmus  paper. 
It  is  then  heated  with  clear  milk  of  lime  until 
the  acid  reaction  has  disappeared ;  the  mix- 
!  ture  is  then  carried  to  ebullition.  The  liquor 
:  becomes  turbid  by  the  formation  of  a  floccu- 
lent  brown  precipitate.  Absolute  alcohol  is 
again  added  by  small  portions  at  a  time. 
Every  time  that  a  milky  precipitate  is  ob¬ 
tained,  rapidly  coagulating,  the  temperature 
is  raised,  and  it  is  stirred  until  it  disappears. 
Finally,  when  these  clots  no  longer  appear  by 
boiling,  but  form  a  viscid  deposit  adhering  to 
the  sides  of  the  vessel,  no  more  alcohol  is 
added.  There  must  then  be  employed,  in 
most  cases,  a  quantity  of  alcohol  amounting 
to  20  or  30  times  that  of  the  mass.  The  whole 
is  then  allowed  to  cool  and  settle  slowly.  In 
this  case,  the  mixture  at  first  becomes  turbid, 
then  gradually  becomes  clear,  leaving  a  co¬ 
pious  deposit  on  the  sides  of  the  vessel. 

It  is  decanted  and  washed  with  alcohol. 
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There  remains  in  the  retort  a  thick  layer, 
which  is  tasteless,  or  of  a  slightly  bittei  and 
sweet  taste,  which  is  easily  removed  by  wash¬ 
ing  with  water,  and  which  is  rejected.  The 
last  operation  must  be  repeated  once  or  twice; 
that  is  to  say,  it  is  necessary  to  remove  the 
alcohol  by  distillation,  to  pour,  by  portions 
at  a  time,  fresh  alcohol  on  the  remaining  syrup, 
to  redissolve  by  heat  the  milky  precipitate  if 
it  be  formed,  then  to  allow  the  liquor  to  cool 
and  clarify  slowly,  to  reject  the  layer  which 
is  then  formed,  and  to  repeat  this  operation 
until  cooling  no  longer  causes  turbidness  or 
the  formation  of  any  deposit  on  the  sides  of 
the  vessel. 

Finally,  the  alcoholic  liquor  is  mixed  with 
a  small  quantity  of  hydrated  ether  ;  it  is  tur¬ 
bid  and  again  produces  a  deposit  on  the  sides 
of  the  vessel  when  it  is  powerfully  agitated  or 
slowly  clarified  by  settling.  If  the  viscid  pre¬ 
cipitate  has  a  slightly  sweet  taste  (this  some¬ 
times  happens  when  saccharine  substances 
are  employed  for  torrefaction),  a  fresh  portion 
of  ether  must  be  added  in  order  to  produce  a 
new  precipitate,  and  the  operation  repeated 
until  it  has  a  decided  bitterness.  The  sweet 
precipitate  no  longer  redissolves  in  cold 
absolute  alcohol,  whilst  the  bitter  pre¬ 
cipitate  slowly  but  completely  dissolves 
in  it. 

The  latter  is  formed  of  a  small  quantity  of 
assamar,  and,  if  it  appears  pure,  it  is  kept ; 
but,  if  it  is  sweet,  it  is  rejected.  The  alcohol 
and  ether  are  then  distilled  (not  evaporated), 
and  a  purified  aqueous  solution  of  assamar  is 
obtained,  which,  by  continuing  the  distilla¬ 
tion  longer  in  a  sand-bath,  may  be  brought 
to  such  a  slate  of  inspissation  that,  after 
cooling,  it  is  impossible,  or  very  difficult,  to 
stir  it.  By  cautiously  heating  it  in  small 
quantities  at  a  time,  it  may  be  obtained  dry 
and  solid. 

In  all  these  operations,  if  it  be  wished  to 
obtain  as  pure  a  product  as  possible,  we 
must  never  work  on  an  open  fire,  or  in 
the  air. 

The  following  are  the  fundamental  features 
of  this  process  of  preparation  : — We  begin 
by  as  carefully  as  possible  getting  rid  of  all 
the  substances  soluble  in  water,  and  we  sepa¬ 
rate  a  gummy  substance,  a  sweet  substance, 
two  fatty  matters,  two  acids,  and  a  mouldy 
body,  all  products  of  the  torrefaction  of 
organic  bodies,  which  pass  into  the  alcoholic 
solution  of  assamar.  It  will  be  understood, 
however,  that  this  general  process  must  be 
adapted,  in  special  cases,  to  the  particular 
nature  of  each  compound  substance  which  it 
is  wished  to  employ,  and  which  may  contain 
principles  no o  susceptible  of  torrefaction  ;  a 
process  applicable  to  all  possible  cases  can¬ 
not,  in  fact,  be  given. 


rilYSTCAL  PROPERTIES. 

Assamar  is  a  solid ,  transparent ,  amor - 
phous ,  amber-colored  body .  It  resembles 
gum  in  appearance ;  it  is  brittle,  and  easily 
cracks,  by  simple  cooling,  with  a  conchoidal 
fracture  of  a  vitreous  lustre.  Its  odor  is 
feeble  ;  when  it  is  evaporated  by  heat,  it  is 
slightly  aromatic. 

Its  taste  is  decidedly  bitter.  However, 
this  bitterness  is  neither  powerful  nor  disa¬ 
greeable,  but  it  is  always  sweet  in  some  mea¬ 
sure,  even  when  most  concentrated.  W  hence 
it  comes  that  the  bitterness  of  all  torrefied 
aliments,  roasted  or  baked,  provided  that 
they  be  not  burned,  is  not  unpleasant,  but 
always  presents  an  agreeable  aroma. 

By  an  augmentation  of  heat,  assamar  fuses 
and  becomes  fluid ;  it  swells  up  by  cooling, 
even  in  small  quantities.  It  is  not  volatile, 
but  it  decomposes  by  heat  into  other  bodies, 
and  the  latter  carbonise  immediately.  During 
the  decomposition,  and  before  the  carbonisa¬ 
tion,  it  disengages  inflammable  vapors  which, 
in  burning,  give  out  an  agreeable  aromatic 
odor,  which  lasts  for  a  long  time. 

Exposed  to  the  air,  it  promptly  attracts 
moisture,  and  very  soon  deliquesces.  Its 
hygrometric  energy  is  so  great,  that  it  removes 
water  from  spirits  of  wine,  and  becomes 
deliquescent  in  it  when  cold,  whilst  it  slowly 
dissolves  in  cold  alcohol,  without  being  pre¬ 
viously  liquified.  If  torrefied  bodies  con¬ 
taining  assamar  be  treated  by  spirit  of  wine 
instead  of  alcohol,  and  if  the  solution  be  dis¬ 
tilled,  the  part  of  them  which  is  not  volatile 
remains  in  the  residue — not  in  the  state  of 
spirituous  solution,  but  in  that  of  aqueous 
solution  ;  assamar  would  remove  water  from 
spirit  of  wine,  if  the  latter  were  sufficiently 
strong  not  to  abandon  it  to  itself. 

The  hygrometric  nature  of  assamar  essen¬ 
tially  distinguishes  it  from  the  other  pro¬ 
ducts  of  torrefaction  which  accompany  it, 
awd  the  deliquescence  of  complex  bodies 
everywhere  detects  its  presence  in  them. 

( To  be  continued .) 


ON  A  NEW  ORGANIC  ALKALI.* 

BY  M.  A.  LAURANT. 

I  had  the  honor  of  addressing  to  the 
Academy,  some  months  ago,  a  memoir  on 
the  products  of  the  distillation  of  the  nitro¬ 
genous  and  sulphurous  compounds  of  the 
benzoic  series. 

1  have  only  just  discovered  that  one  of 
these  products,  lophyle,  is  -a  new  alkali, 

*  Comptes  Rendus,  No.  22,  May  27, 
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susceptible  of  combining  with  most  crys- 
tallisable  acids. 

Its  composition  should  be  represented  bv 
C92  h34  N4~Lp. 

This  alkali,  which  I  will  call  lophine , 
presents  some  very  remarkable  peculiarities. 
Thus,  it  is  not  oxidised,  and  it  contains 
4  atoms  of  nitrogen  ;  it  has  the  highest 
atomic  weight  of  all  known  bases,  and, 
nevertheless,  it  may  be  distilled  without  being- 
decomposed  at  a  very  high  temperature. 
Its  salts  are  soluble  in  alcohol,  but  insoluble 
in  water. 

The  formula  of  the  chloride  is  IF  Cl2  +  Lp  ; 
That  of  the  chloroplatinate  (H2  Cl2  +  Lp)  + 
(Cl4  Pt)  ; 

That  of  the  nitrate . NO5  HO  Lp. 

The  compound  which  I  designate  under 
the  name  of  amaryle  is  only  impure  nitrate 
of  lophine. 

By  distilling  nitroguret  of  benzo'ile, 
lophine  and  a  new  substance  which  I  will 
call  amarone ,  are  obtained.  It  crystallises 
in  needles,  and  is  not  decomposed  by  nitric 
and  sulphuric  acids,  nor  by  the  alkalis ; 
only  it  forms  with  sulphuric  acid  a  solution 
of  a  magnificent  red  color  :  one  drop  of 
water  immediately  destroys  it,  precipitating 
amarone  from  it.  The  formula  of  the  latter 
is  C64  H22  N2. 


ON  THE  DECOMPOSITION  OF  HY- 
DRIODIC  ETHER  BY  HEAT* 

BY  E.  KOPP. 

Gay  Luss ac,  in  studying  the  reactions  of 
hydriodic  ether,  remarked  that  this  liquid, 
in  passing  through  a  tube  heated  to  dull 
redness,  gave  rise  to  a  solid  matter,  heavier 
than  water  and  undecomposable  by  the 
caustic  alkalis.  All  the  derivatives  of  al¬ 
cohol  are  of  great  importance  in  science,  and 
the  nature  of  this  compound  not  having 
been  determined,  I  thought  that  it  would 
not  be  uninteresting  to  complete  our  know¬ 
ledge  in  this  respect.  As  to  the  proportion 
of  hydriodic  ether  (C4  H10  I2),  the  process 
which  furnishes  the  most  of  it,  consists  in  dis¬ 
solving  iodine  in  alcohol  at  85  per  cent., 
adding  phosphorus  until  the  color  disappears, 
introducing  a  fresh  quantity  of  iodine,  then 
more  phosphorus,  taking  care  to  cool  the 
liquor  so  as  to  avoid  too  great  an  elevation 
of  temperature.  We  continue  thus  until 
there  is  a  disengagement  of  the  phosphu- 
retted  hydrogen  gas  (P2  H3)  which  is  not 
spontaneously  inflammable.  By  distilling, 
we  obtain  almost  the  whole  quantity  of  ether 

*  Comptes  RenduSf  No.  19,  May  6, 1844, 
N,S.,  Yob.  II. 


indicated  by  theory.  The  residue  consists  of 
a  very  acid  liquid  (containing  phosphoric 
acid,  phosphovinic  acid,  and  a.  little  hydri¬ 
odic  acid),  and  of  a  solid,  pulverulent  resi¬ 
due  of  a  deep  red  color. 

This  body,  well  washed,  is  insipid,  in¬ 
odorous,  attracts  oxygen  but  feebly  from 
the  air,  and  is  nothing  more  than  phospho¬ 
rus  in  its  red  modification.  It  may  be  dried 
in  the  sand-bath,  without  being  perceptibly 
oxidised ;  but  it  is  difficult  to  drive  off  the 
last  traces  of  moisture.  Distilled,  it  turns 
black  at  first,  and  is  converted  into  ordinary 
phosphorus,  which  condenses  ;  at  the  same 
time  a  little  pliosphuretted  hydrogen  is  dis¬ 
engaged,  and  there  remains  a  slight  residue 
of  fused  and  colorless  phosphoric  acid,  whose 
quantity,  variable  in  different  experiments,  did 
not  exceed  17  per  cent,  of  the  matter  em¬ 
ployed.  Hydriodic  ether,  in  passing  through 
a  long  and  very  narrow  glass  tube,  heated  to 
dull  redness,  is  in  great  part  decomposed; 
inflammable  gases,  and  which  burn  with  a 
brilliant  flame,  are  disengaged,  and  in  a 
cooled  receiver,  a  solid  crystalline  matter  is 
condensed,  colored  of  a  red-brown  by  iodine. 
The  gases,  analysed  by  chlorine,  gave,  as  a 
result,  bihydroguret  of  carbon,  CH2,  and 
hydrogen  in  the  proportion  of  2  volumes  of 
the  first,  to  1  volume  of  the  second. 

In  order  to  purify  the  solid  matter,  it  is 
treated  by  a  boiling  solution  of  caustic 
potassa,  the  excess  of  iodine  is  removed, 
and  the  new  product  is  precipitated  to  the 
bottom  of  the  liquor,  under  the  form  of  a 
yellowish,  heavy  oil,  which  solidifies  by 
cooling.  The  liquor  is  decanted,  and  by 
dissolving  the  dried  mass  in  boiling  alcohol, 
a  very  beautiful  crystallisation  is  obtained, 
in  long,  flexible,  and  slightly  yellowish  and 
very  brilliant  needles.  Strongly  pressed 
between  folds  of  blotting  paper,  and  exposed 
for  some  time  to  the  air,  they  become 
entirely  white,  and  present  the  matter  in  the 
pure  state. 

The  density  =  2' 07  ;  but  it  is  difficult  to 
obtain  it  accurately,  since  fused  pieces 
always  contain  cavities.  When  heated,  it  melts 
at  158°  F.  into  a  yellowish  liquid,  which, 
when  cooled,  assumes  the  form  of  a  crystal¬ 
line  mass,  and  takes  a  deeper  and  deeper 
reddish  tint  owing  to  the  iodine  set  free. 
More  strongly  heated,  it  enters  into  ebullition, 
volatilises,  and  is  partly  decomposed  ;  abun¬ 
dant  vapors  of  iodine  appear,  and  inflam¬ 
mable  gases  are  disengaged  :  the  brown  sub¬ 
limed  product,  treated  by  potassa  and  al¬ 
cohol,  reproduces  the  primitive  crystals. 

The  matter  is  very  soluble  in  alcohol  and 
ether,  with  the  aid  of  heat,  but  very 
sparingly  so  cold,  which  enables  us  to  ob¬ 
tain  beautiful  crystallisations  ;  it  is  insoluble 
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in  water,  nnd  neither  diluted  acids  nor 
alkalis  sensibly  alter  it. 

Concentrated  nitric  acid  immediately  dis- 
engages  nitrous  vapors,  and  liberates  iodine. 

Concentrated  sulphuric  acid  attacks  it 
oi.ly  at  a  high  temperature. 

To  determine  the  iodine,  the  fused  matter 
is  introduced  into  a  long  and  very  narrow 
tube,  and  it  is  passed  in  the  state  of  vapor 
over  iron  turnings  heated  to  redness.  Iodide 
of  iron  is  formed,  which  is  decomposed  by 
heat  by  a  solution  of  caustic  soda  free  from 
chlorides,  by  introducing  iron  turnings  and 
the  fragments  of  the  tube  itself  in  the 
alkaline  liquor.  After  having  filtered  and 
washed  the  precipitate  of  oxide  of  iron,  the 
solution,  neutralised  by  nitric  acid,  was 
precipitated  by  the  nitrate  of  silver. 

I.  0  gr.  850  of  matter  gave  1  gr.  41 G  I2 
Ag=0- 76277  of  iodine. 

II.  0  gr.  680  of  matter  gave  1  gr.  130 
I2  Ag-  0-60871  of  iodine. 

III.  1  gramme  burned  by  oxide  of  cop¬ 
per  gave  0  gr.  140  of  water,  and  0  gr.  306 
of  carbonic  acid. 


Calculation. 

I..  786-145  90  02 

C...  75-000  8-43 

H..  12-500  1-55 


876-645  100-00 


Experiment. 
I.  II.  III. 

89-70  89-64 

'  ..  8-40 

1-57 


The  matter  is  therefore  iodide  of  elayle 
(C2  II4  I2),  or  hydriodate  of  iodide  of  alde- 
hyden  (C2  H4  I2  +  H4  I2),  already  so  well 
studied  by  M.  Regnault  ;  its  composition 
and  properties  prove  their  identity. 

Experiments  tried  with  the  view  of  obtain¬ 
ing  the  cyanide  of  elayle  (C2  H4  Cy2)  gave 
negative  results. 

Bv  heating  a  mixture  of  iodide  of  elayle 
and  cyanide  of  mercury,  I  obtained  iodide  of 
mercury  (l2  Hg),  iodide  of  cyanogen  and 
inflammable  gases. 

By  dissolving  the  two  salts  in  alcohol,  a 
double  salt  is  obtained,  crystallisable  in 
beautiful,  white,  fusible  needles,  which  sup¬ 
port  a  temperature  higher  than  176°  F. 
without  being  decomposed.  The  products 
of  its  decomposition  tend  to  prove  that  it  is 
formed  of  C4  11s  I3  +  Hg  Cy2  ;  for,  by  a  high 
temperature,  it  is  decomposed  into  iodide  of 
mercury,  iodide  of  cyanogen,  a  slight  deposit 
of  carbon  and  bihydroguret  of  carbon. 

By  hearing  C4  H8  I2  with  a  very  concen¬ 
trated  aqueous  solution  of  potassa,  the 
greater  part  distils  without  alteration  ;  but 
one  part  is  decomposed  into  iodine,  which 
reacts  on  the  potassa,  and  into  the  gas  CH: 
which  is  disengaged. 

By  employing  fan  alcoholic  solution  of 


potassa,  a  part  of  C4  IIs  I4  is  decomposed, 
as  before,  into  iodine  and  inflammable  gas 
CH2;  but  the  greater  part  is  converted  into 
iodide  of  aldehyden,  or  of  acelvdc  (C4  IT’  I2) 
and  into  II2  I2  which  is  combined  with  KO. 

Iodide  of  aldehyden  is  easily  obtained  by 
precipitating  with  water  the  alcoholic  liquid 
condensed  in  the  wrell  cooled  receiver  ;  C4 
H*1  I2  is  a  colorless  liquid,  of  a  strong  garlic 
odor,  insoluble  in  water,  very  soluble  in  al¬ 
cohol  and  in  ether.  It  boils  at  132°  F.  ;  its 
density  is  =T98.  Sulphuric,  hydrochloric 
and  nitric  acids  do  not  attack  it  cold. 
Fuming  nitric  acid  decomposes  it,  disen¬ 
gaging  iodine  and  red  vapors. 

0  gr.  850,  burnt  by  oxide  of  copper,  fur¬ 
nished — w’ater  0  gr.  153,  aod  carbonic  acid 
0  gr.  474. 

Calculation.  Experiment. 
C4..  300-00  15-66  15-20 

H8..  37-50  1-95  2-60 

I2..  1578-29  82-39 


1915-79  100-00 

It  is  very  easy  to  account  for  the  differ¬ 
ences  of  reaction  observed  in  the  composition 
of  hydrochloric  and  hydro-bromic  ethers, 
compared  with  that  of  hydriodic  ether.  In¬ 
deed,  by  virtue  of  the  powerful  affinity  of 
chlorine  and  bromine  for  hydrogen,  the  two 
ethers,  as  M.  Thenard  has  well  observed,  are 
decomposed  into  hydrochloric  and  hydro - 
bromic  acids,  and  into  carburetted  hydrogen 
gas,  which  are  disengaged^  together,  without 
being  able  to  react  on  the  others.  Iodine 
having  less  affinity  for  hydrogen,  the  com¬ 
pound  G4  H10  I2  is  decomposed  into  free 
iodine  and  a  mixture  of  4  volumes  of  ear- 
buretted.  hydrogen  (CH2),  and  1  volume  of 
hydrogen.  But  iodine,  in  these  circum¬ 
stances,  can  combine  with  half  of  the  car¬ 
buretted  hydrogen,  and  hence  the  formation 
of  iodide  of  elayle  (B2  H4+ I2),  whilst  the 
remaining  gases  are  disengaged. 


ACTION  OF  AMMONIA  ON  BUTYRIC 
ETHER  * 

BY  M.  G.  CHANCEL. 

M.  Pelotjze  announced  to  the  Academy  the 
first  results  arrived  at  by  one  of  his  pupils, 
M.  Chancel,  in  studying,  at  his  request, 
some  of  the  products  derived  from  butyric 
acid. 

The  fermentation  of  sugar  can  now  furnish 
this  acid  in  sufficient  quantity  to  allow  of 
the  different  combinations  to  which  it  gives 

-  _  ^ - 

*  Comptes  Rendns,  No.  21,  May  20, 
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rise  being  submitted  to  a  profound  inves¬ 
tigation. 

The  author  thought  it  would  perhaps  be 
interesting  to  examine  the  action  of  some 
agents  on  butyric  ether,  whose  formation  is 
so  clear  and  so  easy.  It  is  known  that  oxalic 
acid  gives,  under  the  influence  of  caustic 
ammonia,  oxamide,  a  substance  discovered 
by  M.  Dumas,  who  has  noticed  it  as  a  type 
df  a  series  of  combinations  designated  under 
the  generic  name  of  amides.  It  was  probable 
that  butyric  ether  would  give  rise  to  a  similar 
reaction ;  experience  completely  confirmed 
these  anticipations.  The  action  of  caustic 
ammonia  on  butyric  ether  took  place,  it  is 
true,  only  slowly  and  with  difficulty,  but  it 
was  complete  and  gave  rise  to  a  substance 
which  readily  crystallised  and  which  possessed 
all  the  characters  of  an  amide. 

BUTYRAMIDE. 

Preparation. — When  liquid  ammonia  and 
butyric  ether  are  mixed,  the  latter  at  first 
gives  a  turbid  and  milky  appearance  to  the 
liquid  ;  but  it  soon  separates  and  rises  to  the 
upper  part.  Nevertheless,  at  the  ordinary 
temperature,  taking  care  to  agitate  both 
liquids  frequently,  thebutyi'ic  acid  is  decom¬ 
posed.  The  layer  diminishes  from  day  to 
day ;  and,  after  a  sufficient  lapse  of  time,  it 
completely  disappears.  By  introducing  into 
a  well-corked  flask,  1  part  of  butyric  ether, 
and  5  or  6  parts  of  ammonia,  the  action, 
favored,  moreover,  by  frequent  agitation,  is 
complete  after  8  or  10  days  ;  by  then  evapo¬ 
rating  the  liquid  to  one-third  of  its  oi'iginal 
bulk,  the  butyramide  crystallises  by  the  cool¬ 
ing  of  the  liquor.  This  substance,  therefore, 
is  formed  in  the  same  circumstances  as  oxa¬ 
mide  and  succinamide,  which  have  recently 
been  discovered  by  Fehling. 

Properties. — Butyramide  crystallises  in 
pearly  tables,  of  a  brilliant  white  ;  it  is  color¬ 
less,  transparent,  does  not  alter  in  contact 
with  the  air,  and  possesses  a  sweet  and  cool¬ 
ing  taste,  followed  by  a  bitter  after-taste.  It 
melts,  at  a  temperature  of  about  240°F.,  into 
a  colorless  liquid  which,  kept  in  fusion,  slowly 
volatilises  ;  the  vapors  are  inflammable  :  it 
is,  moreover,  volatile  without  residue ;  it  is 
readily  soluble  in  water,  and  more  so  in  warm 
than  in  cold  water ;  it  likewise  dissolves  in 
alcohol  and  ether.  Thrown  into  w-ater,  it 
dissolves  without  producing  those  giratory 
motions  common  to  several  soluble  butyrates; 
under  the  influence  of  the  boiling  tempera¬ 
ture,  the  aqueous  solution  of  butyramide  is 
decomposed,  by  the  alkalis,  into  ammonia 
and  butyric  acid,  Thus,  by  adding  hydrate 
of  potassa,  to  a  solution  of  butyramide  in 
water,  without  heat,  no  appreciable  disen¬ 
gagement  is  remarked ;  but,  by  ebullition, 


the  latter  is  developed  and  disengaged  for  a 
long  time  in  great  quantity.  The  author  has 
not,  hitherto,  submitted  butyramide  to  the 
action  of  any  other  agent. 

Composition. — The  analysis  of  this  sub¬ 
stance  furnished  results  which  lead  exactly  to 
the  following  formula  : — 

C8  H9  N  O2  =  C8  H7  O2,  N  H2. 

From  tins,  it  results  that  the  equivalent  of 
butyramide  is  represented  by  the  number 
1089-54. 

This  composition,  therefore,  confirms,  if 
that  were  necessary,  the  formula  of  butyric 
acid  adopted  by  MM.  Pelouze  and  Gelis. 

The  formation  of  butyramide  in  the  cir¬ 
cumstances  just  mentioned  is  expressed  by 
the  following  equation  :■ — 

Butyric  ether.  Ammonia. 

5  H5  O,  C8  H7  O3  +  = 

Butyramide.  Alcohol. 


C8  H7j  O2,  N  H2  +  C4  H5  O,  HO 

The  author  intends  to  examine  the  action 
of  dry  ammonia  on  butyric  ether,  as  well  as 
the  other  products  of  decomposition  to  which 
various  agents  may  give  rise.  If  this  study 
leads  him  to  observations  interesting  to  sci¬ 
ence,  he  will  hasten  to  publish  them. 


EXTRACT  OF  THE  REPORT  OF  THE 
FIRST  CLASS  OF  THE  ROYAL  IN¬ 
STITUTE  OF  THE  NETHERLANDS* 
ON  THE  NUTRITIVE  QUALITIES 
OF  GELATINE:  PRESENTED  TO 
HIS  EXCELLENCY  THE  MINISTER 
OF  THE  INTERIOR* 

( Concluded  from  page  215.) 

A  ll  this  seems  to  prove  that  we  are  right  in 
mistrusting  gelatine  as  nourishment ;  the 
commission,  however,  thought  it  ought  not 
to  regard  it  so.  It  was  surprised  to  see 
that  the  second  dog,  which  had  received 
only  0’125  of  bread,  had  not  lost  more  than 
the  two  other  dogs  to  which  a  greater  quan¬ 
tity  of  animal  substance  had  been  given. 
It  wished  to  know  if  it  could  obtain  another 
result  by  adding  to  the  0"125  of  bread,  with 
which  the  dog  had  been  nourished  all  this  time, 
the  0-500  of  gelatine  which  had  previously 
been  given  to  the  other  dogs.  Thus  all 
three  were  nourished,  during  8  days,  with 
0-125  of  bread  and  Q’500  of  gelatine  ;  the 
result  was  that,  after  this  time,  their  weight 
remained  the  same,  so  that  the  addition  of 
0-500  of  gelatine  did  not  appear  to  have 

*  Comptes  ftendus. 
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done  any  good  to  the  second  dog.  The 
quantity  of  gelatine  was  then  doubled,  and, 
as  a  point  of  comparison,  the  other  two 
dogs,  were  fed  with  bread  and  meat  in 
smaller  quantities.  The  result,  after  a  week, 


was : — 


1st  Dog 
2nd  Dog 


3rd  Dog 


Dates.  Nourishment. 

Weight. 

f  T  (  Meat  . .  0-500 

Jan.  31  |Bread  0.125 

j.  5-50 

[Feb.  8...  Idem . 

5-75 

T  (  Gelatine  1"000 

1  Jan.  51  jBreacL>  0125 

}  G-50 

Feb.  8  . .  Idem  . 

G-50 

T  (  Meat  . .  0*250 

1  Jan.  51  |  Rread  0.125 

}  G-00 

Feb.  8. . .  Idem  . 

G-50 

Thus,  notwithstanding  a  very  large  dose 
of  gelatine,  the  second  dog  had  not  gained  in 
weight,  whilst  the  first  dog,  receiving  only 
half  of  the  proportion  of  raw  meat,  and  the 
third  dog  xeceiving  only  one-fourth,  each 
gained  in  weight.  It  was  astonishing  that 
the  first  dog,  which  had  a  greater  ration  of 
meat,  at  least  gained  less  than  the  third,  if  it 
had  not  been  remarked  that  it  commenced  to 
suffer  from  a  disease  of  the  skin,  so  frequent 
in  animals  which  are  ill  fed.  As  this  disease 
would  render  the  ulterior  results  uncertain, 
it  was  no  longer  used,  but  the  experiment 
was  repeated  with  the  other  two  dogs, 
although  in  an  opposite  direction. 


2nd  Dog< 


3rd  Dog< 


Dates.  Nourishment.  Weight. 

rT?v  Q  f  Meat  ...0-5001  r,rn 
Feb.  8-  t,  „  ,  n  ,oc  h  6‘50 
I  Bread. .  .0-125  [ 


ftb- 18  {b3l'.Vo 

•{2£fr.S3S}«* 

Feb.  15. .  Idem . 0*50 


Then  the  second  dog,  receiving,  instead 
of  1-000  of  gelatine,  Q‘500  of  meat,  increased, 
in  the  course  of  a  week,  O’ 75  in  weight,  whilst 
the  third  dog,  receiving  four-times  the  weight 
of  gelatine  that  it  had  of  meat,  even  in  a 
smaller  proportion,  remained  irt  the  same 
state.  Thus  there  was  no  doubt  that  meat, 
even  in  small  proportion,  affords  a  nourish¬ 
ment  which  is  vainly  sought  for  in  gelatine. 
But  since,  according  to  the  opinion  of  some 
physiologists,  it  is  necessary  to  add  fat  to 
the  aliments  of  carnivorous  animals,  it  was 


wished  to  ascertain  whether,  by  adding  it  to 
galatine,  the  latter  would  be  rendered  more 
nutritive.  The  following  result  was  ob¬ 
tained  : — 


Dates.  Nourishment.  Weight. 

2nd  Dog  Feb.  17  * 

Feb.  25 
Feb.  17 

Feb.  25. .  Idem  . 0*50 


Bread  . . 

0-125 

Gelatine 

1-000 

L  7-50 

Fat  . .  . . 

0-0G2 

Idem. .  . 

o 

o 

»*— 

• 

Bread  . . 

0-125 

l  n-  A 

Fat  . .  . . 

00G2 

y  b  /o 

Consequently,  the  result  was  not  more 
favorable  than  the  others  for  gelatine ;  for 
the  dog  to  which  1  kilogramme  of  gelatine 
had  been  given,  over  and  above  its  ration  of 
bread  and  fat,  lost  more  than  the  dog  which 
received  only  bread  and  fat.  Finally,  it 
was  desired  to  ascertain  whether,  by  adding 
gelatine  to  the  ordinary  allowance  of  the  dogs 
described  above,  a  more  favorable  result 
would  he  obtained.  Consequently,  there  was 
given  to  one  dogl  kilogramme  of  thisallowance 
with  0*750  of  gelatine,  and  to  another  only 

1  kilogramme  of  dogs’  allowance.  The  first 
gained,  from  the  27th  of  Feb.  to  the  6th  of 
March,  0-50,  the  other  0-25.  But  we  cannot 
place  much  confidence  in  this  result,  since  the 
dogs,  deranged  by  these  continual  changes 
of  nourishment,  became  ill.  It  was,  how¬ 
ever,  of  too  great  interest  to  ascertain 
whether  gelatine  is  valuable,  for  us  not  to 
hasten  to  make  a  new  series  of  experiments. 
M.  Westermann,  member  of  the  Council  of 
Administration  of  the  Zoological  Garden, 
granted  to  the  Commission  two  large  dogs  of 
the  menagerie,  one  weighing  15,  the  other 
17  kilogrammes.  From  the  Ifithto  the  24th 
of  March,  they  were  nourished  with  1  kilo¬ 
gramme  of  the  said  dogs’  allowance,  and  during 
this  time  they  did  not  lose  in  weight  ;  so  that 
it  would  appear  to  be  a  good  ration  for  them. 

■It  was  reduced  to  half,  consequently  to  0'50 
of  dogs’  allowance,  and  this  diet  was  con¬ 
tinued  from  the  24th  of  March  to  the  7th 
of  April  ;  it  was  then  proved  that  each  dog 
had  lost  in  weight,  the  first  1 ,  the  second 

2  kilogrammes.  Then  it  was  asked  whether 
gelatine  could  be  substituted  for  the  nourish¬ 
ment  of  which  the  dog  had  been  deprived, 
and  the  following  result  was  obtained  : — 


Dates. 

Nourishment. 

April  7. .  - 

r  Dogs’  allowance  . . . . 

0-500  \ 

1st  Dog< 

[_  Gelatine . . .  . . 

1-000  J 

_  April  24  .. 

.  Idem  . 

Weight. 


Each  dog 


2nd 

had 


p-  /  April  7  .  . .  Dogs’  allowance  ....  0-500. .  15 
[  April  24  .. 
therefore  lost  2 


J  1 


i  y 


Idem. . . 13 

kilogrammes,  and  the  daily  allowance  of  1  kilo¬ 
gramme  of  gelatine  to  the  scanty  ration  of  the  dogs’  allowance  appeared  to  have  no  effect. 

The  gelatine  was  then  replaced  by  0*500  of  the  ordinary  food,  which  was  also 
increased  as  much  for  the  second  dog.  The  result  was — 
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Dates.  Nourishment. 

1st  Do"  i  ^4  '  *  Hogs’  a'lowance  1  lb. 
l  May  15  ... Idem . 

2nd  £>0o- 1  April  24  ...  Dogs’  allowance  1  lb 
"  x  &  l  May  5 . Idem . 


Thus,  in  this  space  of  time,  a  larger  ration 
of  dogs’  allowance  had  the  effect  of  in¬ 
creasing  both  dogs  equally  in  weight.  From 
the  5th  to  the  23d  of  May  the  same  nourish¬ 
ment  was  continued,  and  the  weight  of  the 
first  dog  increased  2  kilogrammes,  and  that  of 
the  second  dog  1  killogramme ;  consequently, 
it  was  proved  that  the  double  quantity  of 
gelatine  was  not  sufficient  for  that  which  had 
been  deducted  from  the  dogs’  allowance. 

It  will  not  be  difficult  to  draw  conclusions 
from  these  experiments ;  they  are  self-evi¬ 
dent.  Gelatine  has  no  nutritive  property 
when  taken  separately,  and  does  not  receive 
any  if  combined  with  other  substances.  It 
might  be  objected  that  the  number  of  ex¬ 
periments  is  not  sufficiently  great  for  de¬ 
ducing  this  consequence  ;  but  the  results  are 
so  positive  and  concordant,  that  the  class 
thinks  it  may  adopt  the  conclusion  which 
may  be  drawn  from  it. 

For  that  which  relates  to  the  proportion  of 
gelatine  in  the  soups  called  economical , 
which  are  distributed  to  the  poor,  regard 
should  be  paid  as  well  to  the  almost  imper¬ 
ceptible  nutritive  power  of  the  gelatine  which 
is  extracted  from  bones,  as  to  the  small  por¬ 
tion  found  in  each  soup.  In  the  establish¬ 
ment  at  Utrecht,  100  kilogrammes  of  bones 
are  exposed  to  steam  for  four  days  and  nights. 
The  gelatinous  water  which  is  extracted  is 
sufficient  for  4,800  portions  of  soup,  each 
of  which  is  equal  to  1  lit.  25.*  Conse¬ 
quently  each  litre  of  soup,  contains  the 
gelatinous  substance  of  0  kil.  ’0167  of  bones. 
However,  the  dry  gelatinous  substance  which 


*  These  100  kilogrammes  are  contained 
in  four  cylinders  ;  during  an  assiduous  pre¬ 
paration  of  soup,  one  of  these  cylinders  is 
emptied  daily,  in  which  these  bones  are  kept 
during  four  days,  and  filled  with  fresh  bones. 
1 ,200  portions  of  bones  are  prepared  every 
day.  Such  are,  at  least,  the  indications 
which  one  of  the  commissioners  received,  on 
his  visit  to  the  establishment  at  Utrecht. 
According  to  the  pamphlet  of  M.  Bergsma, 
the  gelatinous  substance  of  100  kiiogs.  of 
bones  would  be  distributed  into  5,200  litres, 
instead  of  6,000  litres.  This  difference  is  of 
too  little  consequence  to  modify  the  results 
which  have  just  been  mentioned.  It  is, 
perhaps,  the  consequence  of  a  rather  larger 
distribution  of  soups  at  the  time  of  the 
commissioner’s  visit,  than  at  the  time  the 
pamphlet  was  printed. 


Weight. 

12  lbs. 

13  „ 

13  ,. 

14  „ 

is  acquired  cannot  be  estimated  at  more  than 
one-sixth  of  the  weight  of  bones  ;  thus  we 
have  0  kil.  *0028  of  solid  substance  in  each 
litre,  or  0  kil.  *0035 — that  is  to  say,  3  gr.  '5 
in  each  portion  of  soup,  which  certainly 
makes  a  very  small  quantity.  At  Haarlem 
they  employ  16  kilogrammes  of  bones  per 
1,000  portions  of  soup,  each  of  which, 
consequently,  contained  not  more  than  0  kil. 
•00266,  or  about  2  gr.  ’5  of  dry  gelatinous 
substance. 

It  may  easily  be  proved  that  it  is  neaily 
impossible  to  extract  more  than  one-sixth  of 
the  weight  of  bones,  in  dry  gelatinous  sub¬ 
stance,  by  operating  on  the  large  scale.  The 
bones  prepared  for  the  operation  contain 
rather  more  than  one-fourth  of  their  weight 
of  water.  The  other  three-fourths  are  com¬ 
posed,  according  to  the  analysis  of  Berzelius, 
of  two-fourths  of  inorganic  substance,  and 
of  one-fourth  of  organic  substance,  a  small 
portion  of  which  is  insoluble  in  water.  Fi¬ 
nally,  the  bones  can  never  be  completely 
exhausted,  but  they  always  retain  a  small 
quantity  of  soluble  organic  matter.  On 
account  of  all  these  losses,  it  will  be  neces¬ 
sary  to  reduce  the  fourth  to  one-sixth.  The 
proportion  of  water  was  determined  by  an 
experiment  in  which  500  grammes  of  frag¬ 
ments  of  bones,  sufficiently  washed  and  dried, 
were  exposed  to  a  temperature  varying  from 
167  to  22 lp  F.,  so  long  as  any  diminution 
of  weight  could  be  detected ;  the  loss  of 
weight  was  135  grammes.  The  same  thing 
was  also  confirmed  in  another  manner.  Four 
kilogrammes  of  bones  were  treated  in  the 
steam  apparatus,  until  the  gelatinous  fluid 
became  aqueous,  and  furnished,  after  evapo¬ 
ration,  only  a  very  small  quantity  of  gelatine. 
There  was  thence,  in  all,  6*56  of  gelatine, 
which  may  be  considered  as  containing,  on 
the  average,  0  kil.  *10  of  dry  gelatinous  sub¬ 
stance.  For,  since  this  gelatinous  fluid  was 
extracted  twenty  times  during  these  fifty 
hours,  and  since  it  was  evaporated  to  form  a 
jelly,  the  average  of  gelatine  produced  in  this 
time  may  be  applied  to  it,  since  care  was 
taken  to  give  it  always  the  same  consistence, 
and  since  they  had  the  habit  of  frequently 
determining  the  proportion  of  matter  of  the 
dry  substance  by  drying.  In  the  same  man¬ 
ner  was  acquired  from  1  kilogramme  of 
bones,  exposed  five  times,  each  time  for  eight 
hours,  to  steam  in  Papin’s  digester,  1  kil. 
•282  of  gelatine  of  equal  consistence.  Ano¬ 
ther  time  the  action  of  water  and  steam  was 
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continued  for  a  rather  shorter  time,  and, 
from  1  kil.  '50  of  bones,  only  1  kil.  ‘614  of 

gelatine. 

Thus  it  is  sufficiently  proved  that  the  quan¬ 
tity  of  solid  gelatinous  substance  is  very 
small  in  each  portion  of  the  so-called  econo¬ 
mical  soup,  and  consequently  it  cannot  be 
denied  that,  even  if  they  were  found  in  it, 
the  nutritive  force  would  be  lost  entirely  in 
such  a  mass  of  water  :  they  give  a  nourishing 
and  healthy  aliment,  not  from  the  small  quan¬ 
tity  of  gelatine  found  in  them,  but  from  the 
rice,  peas,  leguminae,  or  potatoes  which  are 
added  to  them.  Perhapsit  might  be  concluded 
that  their  nourishing  property  might  be 
increased  by  the  addition  of  a  greater  quan¬ 
tity  of  gelatine ;  however,  this  would  be 
wrong  ;  for,  according  to  the  commissioners’ 
experiments,  it  is  sufficiently  proved  that, 
even  in  a  larger  dose,  gelatine  does  not 
nourish,  and  that  an  insurmountable  disgust 
arises  if  it  is  given  alone.  After  that,  it 
might  be  asked  if  it  is  useful  to  continue  to 
employ  gelatine  in  the  soups  of  the  poor, 
when  it  is  sufficiently  demonstrated  that  it 
has  no  nutritive  power.  It  is  evident  that 
none  but  a  negative  answer  can  be  given  to 
this  question.  Truly,  no  danger  to  health 
need  be  feared  from  its  employment.  But 
why  continue  to  extract  it,  in  so  expensive  a 
manner,  from  bones  ?  Why  this  useless 
waste  of  fuel  ?  Would  it  not  be  better  to 
replace  these  soups  by  another  more  nourish¬ 
ing  diet  ?  The  Class  does  not  consider  itself 
called  upon  to  explain  itself  concerning  these 
questions,  which  belong  to  the  Government ; 
however,  some  of  them  have  been  answered 
by  practical  employment.  In  the  Hospital 
of  the  German  Israelites  at  Amsterdam, 
gelatine  was  used  in  the  preparation  of  soups  ; 
experience  proved  that  the  patients  were  ill 
fed  by  it.  Meat  is  now  used,  and  two  advan¬ 
tages  are  derived  from  its  employment :  that 
of  being  more  nourishing  to  the  patients,  and 


!  that  of  being  less  expensive  to  the  hospital. 
The  Class  Hatters  itself  with  having  consi¬ 
dered  the  question  in  every  point  of  view, 
and  with  having  satisfied  the  desire  of  your 
Excellency. 


|  ON  THE  PARTIAL  REDUCTION  OF 
BINOXIDE  OF  COPPER  BY  HEAT; 
AND  ON  THE  NEW  OXIDE  WHICH 
RESULTS  FROM  IT.* 

i 

BY  MM.  FAVRE  AND  MAUMENE. 

It  results  from  the  experiments  detailed  in 
this  memoir  that  binoxide  of  copper  is  de¬ 
composed  at  a  temperature  near  that  of  the 
fusion  of  copper  ;  it  then  fuses  losing  8  per 
cent,  of  its  oxygen,  and  is  converted  into 
a  body  which  should  be  represented  by 
the  formula  Cud  O3.  This  new  oxide  may 
easily  be  distinguished,  even  by  its  physical 
properties,  from  the  body  which  gave  rise  to 
it.  Its  surface  presents  a  black  color,  be¬ 
cause  it  absorbs  oxygen  in  assuming  the 
solid  form  ;  but  its  fracture  is  reddish,  and 
when  it  is  reduced  to  powder,  it  becomes 
almost  as  red  as  the  protoxide  of  the  same 
metal.  It  is  hard  and  brittle. 

The  importance  of  the  part  which  bin¬ 
oxide  of  copper  performs  in  the  laboratory, 
have  induced  MM.  Favre  and  Maumene  to 
make  known  the  existence  of  this  new  oxide 
before  completing  the  investigations  which 
led  them  to  discover  it.  In  the  mineral 
analyses  in  which  it  was'customary  to  esti¬ 
mate  the  copper  in  the  state  of  binoxide, 
perfectly  concordant  results  were  rarely  ob¬ 
tained,  because  the  commencement  of  de¬ 
composition  by  heat  was  seldom  avoided. 
By  acting  on  the  new  oxide  Cu5  O8, 
obtained  by  the  fusion  of  the  binoxide,  all 
I  uncertainty  in  this  respect  will  be  avoided. 


II.  CHEMICAL  MANUFACTURES  AND  AGRICULTURAL 

CHEMISTRY.. 


ON  THE  COMPOSITION  OF  FATS, 
AND  THE  THEORY  OF  THEIR 
CONVERSION  INTO  SOAP. 

To  the  Editors  of  The  Chemist. 

Gentlemen, — 

Allow  me,  through  the  medium  of  your 
Journal,  to  lay  before  your  readers  some 
new  views  relative  to  the  composition  of  fats, 


and  the  theory  of  their  conversion  into 
soap. 

They  are  stated  with  much  diffidence, 
and  under  the  conviction  they  will  soon  be 
either  confirmed  or  proved  fallacious.  They 
are  formed  after  careful  observation  of 


*  tomptes  Kendus,  No.  15,  April  8, 
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the  phenomena  of  soap -making  on  a  large 
scale,  and  will  be  stated  here  briefly,  without 
any  attempt  at  explanation  or  scientific  accu¬ 
racy  ;  for  whatever  may  be  my  pretensions 
to  do  so,  I  feel  so  much  care  is  required 
and  so  much  more  time  must  be  devoted  to 
the  subject  than  I  can  give,  to  work  out  the 
results  in  all  their  bearings,  that  it  is  best  to 
leave  their  full  development  to  more  com¬ 
petent  authorities. 

The  generally  received  opinion  of  the 
composition  of  oils  and  fats  is  that  of  M. 
Chevreul ;  indeed,  it  appears  to  me  no 
subsequent  inquirer  has  thought  of  challeng¬ 
ing  the  base  on  which  all  his  reasoning 
depends. 

M.  Chevreul  asserts  that  fats  and  fixed  oils 
always  contain  two,  and  generally  three  com¬ 
ponent  parts,  and  that  each  of  these  bodies 
contains  an  organic  base  named  “  glycerine’ ’ 
or  oxide  of  glycerule.  This  opinion  arises  from 
the  belief  that  oxygen  is  one  of  the  consti¬ 
tuent  parts  of  fats  and  oils  ;  that  they  consist 
of  carbon,  hydrogen  and  oxygen.  It  is  the 
presence  of  oxygen  I  dispute,  and  as  a 
consequence  the  existence  of  an  oxide  of 
glycerule.  I  believe  glycerine  is  a  result 
of  a  particular  mode  of  saponification,  and  this 
belief  is  founded  on  the  following  facts. 

It  is  well  known  that  different  modes  of 
soap-making  produce,  from  exactly  similar 
materials  (fats),  different  quantities  of  soap, 
and  more  or  less  glycerine,  varying  from 
7  to  nearly  20  per  cent. 

These  facts  led  to  the  consideration  of 
how  glycerine  could  be  produced,,  and  I 
commenced  various  experiments  on  fats ; 
and  was  soon  led  by  one  result  to  doubt 
the  generally  received  opinion,  that  oxy¬ 
gen  is  one  of  their  component  parts. 
The  result  referred  to  is,  that  potassium 
and  sodium  will  not  decompose  tallow  as 
they  do  the  fat  acids  ;  and  that  either  the 
one  or  the  other  may  be  retained  as  perfectly, 
in  pure,  dry,  fresh  fat,  as  in  naptha. 

A  great  many  experiments,  with  much 
observation,  and  finding  the  presence  of 
wrater  was  necessary  to  the  formation  of 
fat  acids,  led  to  the  conclusion  that  glycerine 
is  produced  during  the  formation  of  the  fat 
acids  by  the  decomposition  of  the  water,  the 
presence  of  which  is  required  to  form 
them. 

I  believe  glycerine  is  not  a  base  of  fats  ; 
but  that  the  hydrogen  evolved  from  the  water 
decomposed,  unites  with  another  portion 
of  the  fat  and  forms  glycerine,  and  it  is  the 
peculiar  circumstances,  temperature,  specific 
gravity,  &c.,  of  the  materials  used,  and 
under  which  this  decomposition  takes  place, 
that  determines  the  quantity  produced. 

I  have  thus  stated,  as  I  promised,  the  re¬ 


sult  of  my  observations,  I  do  not  detail  the 
numerous  experiments  I  have  made  relating 
thereto.  Whether  right  or  wrong  in  these 
views  of  the  manner  in  which  glycerine  is 
formed  matters  but  little ;  that  a  greater  or 
less  quantity  can  be  obtained,  by  various 
modes  of  soap-making,  I  am  thoroughly 
satisfied  ;  and  this  fact,  I  think,  sufficiently 
disproves  the  opinion  that  it  is  the  base  of 
fats,  oils,  &c.  I  hope  this  slight  notice  will 
induce  others,  more  able  than  myself,  care¬ 
fully  to  examine  into  the  subject,  and  decide 
whether  the  views  I  have  broached  are,  or 
are  not,  worthy  of  support. 

The  question  is  one  of  great  importance, 
as,  if  I  am  correct,  science  cannot  fail  to 
discover  some  means  by  which  the  waste  of 
from  8  to  20  per  cent,  of  all  the  tallow,  Ssc., 
used  in  the  manufacture  of  soap  may  be  pre¬ 
vented  ;  a  discovery  which  will  amply  reward 
the  industry  of  whoever  devotes  his  time  and 
attention  to  the  subject. 

I  am,  Sir, 

Your  obedient  servant, 

W.  H. 


ON  THE  PRECIPITATION  OF  ME¬ 
TALS  BY  OTHER  METALS  * 

BY  M.  BE  CQ,UEREL. 

In  the  two  foregoing  memoirs  I  endeavored 
to  explain  the  general  principles  by  the  aid 
of  which  we  are  enabled  to  deposit  electro - 
chemically  the  oxides  on  metals,  in  more  or 
less  thin  layers,  whence  result  colors  ana¬ 
logous  to  those  of  the  thin  layers  of  New¬ 
ton  ;  I  have  likewise  endeavored  to  solve 
all  the  technical  questions  which  relate  to 
them,  in  order  that,  immediately  and  with¬ 
out  difficulty,  industry  may  avail  itself  of 
this  new  mode  of  coloration;  I  have  also 
given  a  very  powerful  varnish,  by  means  of 
which  the  colors  produced  may  be  preserved 
from  alteration,  with  the  exception  of  the 
blue  of  the  first  and  second  orders.  One 
single  difficulty  interfered,  namely,  that  of 
the  coloration  of  large  surfaces  of  copper  ; 
but  I  have  since  ascertained  that  it  is  easily 
obviated,  by  using  an  apparatus  of  which  the 
number  of  couples  and  the  extent  of  the  sur¬ 
faces  of  each  element  are  in  proportion  to 
the  extent  of  the  surfaces  to  be  colored. 


which  I  had  in  view,  I  have  been  occupied 
with  the  solution  of  the  same  question  with 
regard  to  the  deposits  of  all  metals  on  different 
metals,  taking  as  a  basis  a  general  principle 
easily  put  in  practice.  That  which  has 
appeared  to  me  the  most  convenient  is. 


*  Comptes  Rendus ,  No.  12. 
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immersion,  fit  a  high  temperature,  in  a  neutral 
solution  of  a  double  metallic  and  alkaline 
chloride,  sometimes  employing  voltaic  action. 
In  the  memoir  which  I  have  the  honor 
of  presenting  to  the  Academy  are  detailed 
the  general  results  at  which  I  have  arrived, 
by  examining  the  question  only  in  a  scientific 
point  of  view,  intending  to  treat  it  at  ano¬ 
ther  time  in  an  industrial  point  of  view, 
because  the  applications  require  a  number 
of  investigations  and  minute  details  which 
long  practice  alone  can  acquire. 

The  precipitation  of  metals  from  their 
respective  solution  by  other  more  oxidisable 
metals,  has  been  turned  to  account  for  the 
wants  of  arts,  from  the  most  remote  periods. 
The  question  is  also  of  great  importance  to 
general  chemistry,  whether  the  precipitated 
metal  is  found  in  the  pulverulent  state,  or 
whether  it  adheres  with  more  or  less  force  to 
the  precipitating  metal.  I  am  going  to 
consider  it  in  a  general  point  of  view,  in 
order  to  endeavor  to  arrive  at  the  causes 
which  govern  the  precipitation  of  metals. 

The  relations  which  connect  affinities  with 
electrical  forces  are  so  well  established ,  that  it 
is  possible,  taking  as  a  basis  the  data  fur¬ 
nished  by  electro-chemistry,  to  create,  in 
many  cases,  by  means  of  the  electrical  forces, 
affinities  which,  without  them,  would  not  be 
manifested.  But  before  entering  upon  the 
subject,  I  will  succinctly  point  out  the  use 
which  the  ancients  made  of  metallic  pre¬ 
cipitates. 

Gilding  on  metals  has  been  known  for 
many  ages;  the  small  statues  and  bronzes 
found  in  the  tombs  of  Egypt  are  an  evident 
proof  of  this.  If,  in  other  countries,  less 
favored  by  climate,  very  few  gilded  statues 
are  met  with,  it  must  be  attributed  to  a  more 
or  less  rapid  alteration  arising  from  the 
contact  of  the  gold  and  bronze.  At  a  much 
later  period,  in  the  Low  Empire,  iron  or 
copper  coins  were  struck  covered  with 
silver.  According  to  Pliny,  copper  was 
gilded  by  means  of  mercury  ;  copper  was 
tinned  and  silvered  in  order  to  preserve  it 
from  alteration,  an  art,  the  discovery  of 
which  the  celebrated  naturalist  attributes  to 
the  Gauls,  who  made  so  much  use  of  it,  that 
the  Bituriges  silvered  their  chariots,  litters, 
and  other  objects  of  daily  employment.  To 
silver  copper,  as  may  be  conceived,  was  a  sim¬ 
ple  operation ;  but  it  is  not  the  same  with 
iron,  which  requires  a  double  operation. 
Vetruvius  mentions  the  gilding  of  silver  and 
copper  by  means  of  mercury.  Zozimus,  a 
profane  writer  of  the  fifth  century,  mentions 
the  precipitation  of  copper  on  iron,  an  opera¬ 
tion  in  which  the  copper  appears  with  its 
metallic  lustre.  A  thousand  years  after,  Pa¬ 
racelsus  informed  us  that,  to  decompose  a 


solution  of  silver,  it  is  sufficient  to  plunge 
into  the  solution  a  [date  of  copper,  on  which 
the  metallic  silver  is  deposited.  Bernard  de 
Palissy,  in  his  Treatise  on  the  Metals  and  on 
Alchemy,  taught  us  that  iron  might  be  gilded 
and  silvered,  by  plunging  it  in  a  very  limpid 
solution  with  which  he  has  not  acquainted 
us :  a  [date  of  iron  immediately  took  the 
appearance  of  gold  and  silver,  according  to 
the  nature  of  the  solution.  Boyle  afterwards 
mentions  that,  in  order  to  gild  iron  by  means 
of  an  amalgam  of  gold,  this  metal  is  first 
plunged  into  a  warm  solution  ot  sulphate  of 
copper ;  the  copper  precipitated  serves  for 
fixing  the  gold  by  means  of  mercury  ;  finally, 
copper  and  brass  were  silvered  by  means  of 
a  chloride  of  silver. 

Many  other  documents,  which  I  do  not 
here  quote,  prove  that  the  metallic  applica¬ 
tion  for  preserving  oxidisable  metals  from 
atmospheric  influences,  or  to  give  them  the 
appearance  of  the  precious  metals,  has  been 
practised  for  ages  ;  and  it  is  even  credible  that 
the  process  by  means  of  which  iron  and  cop¬ 
per  were  immediately  gilded,  has  been  lost 
and  found  again. 

Without  entering  into  the  historical  ex¬ 
amination  of  all  that  has  been  done  relative 
to  the  application  of  metals  on  other  metals 
since  the  establishment  of  modern  chemistry, 
I  will  confine  myself  to  saying  that  the  in¬ 
tervention  of  electricity  in  this  application 
constitutes  a  new  era,  in  the  establishment  of 
which  several  men  of  science  and  manufac¬ 
tures  have  assisted.  Among  the  former,  M. 
de  la  Rive  is  distinguished  ;  among  the  latter, 
Mr.  Elkingtou,  who  discovered  the  property 
possessed  by  the  solutions  of  alkaline  aurates 
of  gilding,  at  the  boiling  temperature,  per¬ 
fectly  scoured  copper  objects  plunged  into 
them  ;  he  also  found  that  the  same  solutions, 
and  in  general  the  alkaline  solutions  of  gold, 
serve  for  electro-gilding  with  a  simple  appa¬ 
ratus.  It  was  not  until  later  that  M.  de  Ruolz 
‘made  use  of  these  and  analogous  solutions, 
and  gave  extension  not  only  to  electro-gild¬ 
ing,  but  also  to  silvering  and  to  the  applica¬ 
tion  of  several  metals  on  copper,  iron,  and 
even  tin.  This  unexpected  development 
given  to  the  applications  of  the  pile,  rests, 
as  is  known,  on  the  employment  of  alka¬ 
line  solutions.  It  is,  therefore,  in  these 
solutions  that  resides  the  dominant  principle 
of  the  gilding  and  silvering  with  which  indus¬ 
try  is  now  occupied.  It  may,  to  a  certain 
extent,  be  conceived  from  what  the  proper¬ 
ties  of  alkaline  solutions  arise.  When  M. 
Payen  observed  that  iron,  steeped  in  solution 
of  caustic  potassa  in  a  certain  proportion, 
was  preserved  from  all  alteration,  it  was-  at 
first  thought  that  this  effect  was  due  to  the 
solution  not  containing  sufficient  air  to 
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oxidise  the  metal.  But  this  chemist  having  | 
demonstrated  that  the  preservative  solution,  j 
contained  as  much  air  as  another  in  which 
iron  was  promptly  oxidised,  it  must  be  con¬ 
cluded  that  the  alkali  exerted  in  this  case 
an  influence  due  to  its  contact  with  iron. 

By  examining  the  electrical  effects  produced 
in  the  contact  of  the  solution  and  iron,  it  was 
ascertained  that  an  excessively  slow  chemical 
action  existed,  of  a  peculiar  nature,  since 
both  bodies  took  a  charge  of  electricity  only 
inasmuch  as  the  circuit  remained  open  for  a 
few  moments. 

Potassa  exerted,  therefore,  in  its  contact 
with  iron,  an  unknown  influence  which  pre¬ 
vented  the  iron  from  being  oxidised  at  the 
expense  of  the  oxygen  contained  in  the  solu¬ 
tion. 

By  uniting  this  fact  of  the  property  of 
alkaline  metallic  solutions,  serving,  either  for 
electro -chemical  gilding,  or  for  gilding  by 
immersion,  with  this  other  fact  that  non- 
alkaline  solutions  cannot  be  used,  in  the  same 
circumstances,  for  operating  adherent  deposits 
of  gold,  silver,  or  copper  on  different  metals 
steeped  in  them,  reacting  less  powerfully  on 
the  metals,  permit  the  molecules  to  group 
themselves  according  to  the  laws  of  crystalli¬ 
sation,  or,  at  least,  in  such  a  manner  as  to 
aggregate  among  themselves. 

Such  is  the  great  advantage  that  is  derived 
from  alkaline  solutions  ;  but  it  must  be  owned 
that  they  do  not  always  fulfil  the  desired  ob¬ 
ject,  as  that  of  platinum  for  example,  since 
it  has  hitherto  been  impossible  to  deposit  on 
copper  anything  more  than  an  excessively 
thin  layer  of  this  metal,  without  being  able 
to  make  subsequent  deposits  adhere.  It  is 
for  this  reason  that  platinum  has  not  yet  been 
used  in  industry. 

Such  are  the  considerations  which  I  have 
thought  fit  to  present,  before  detailing  the 
result  of  my  investigations  concerning  the 
precipitation  of  metals  from  neutral  solutions 
by  other  metals,  with  or  without  adherence, 
by  employing  or  not  the  assistance  of  the 
chemical  action  of  electricity. 

ON  THE  PRECIPITATION  FROM  THEIR  SO¬ 
LUTIONS,  BY  MEANS  OF  ZINC,  OF  CER¬ 
TAIN  METALS  HITHERTO  CONSIDERED 

IRREDUCIBLE. 

The  principle  by  means  of  which  certain 
metals  in  solution  are  immediately  reduced 
to  the  metallic  state,  has  long  been  known. 
It  is  sufficient  to  plunge  into  the  solution  a 
more  oxidisable  metal  than  that  which  is  in 
combination.  It  is  then  substituted  in  its 
place  in  atomic  proportion.  It  is  thus  that  a 
solution  of  copper,  gold,  silver,  &c.,  is  de¬ 
composed  with  zinc,  iron,  &c.  The  deposit 
formed  on  the  surface  of  the  precipitating 


metal  is  sometimes  pulverulent,  sometimes 
more  or  less  adherent,  according  to  the  den¬ 
sity  of  the  solution,  the  temperature,  and 
different  circumstances,  among  which  stands 
in  the  first  rank  contact  with  the  precipi¬ 
tating  metal,  from  which  results  a  voltaic 
couple  whose  action  is  sometimes  deter¬ 
mining  ;  we  have  an  example  of  it  in  the 
turning  of  brass  pins,  which,  steeped  in  a 
suitable  bath  of  tin,  are  covered  with  a  layer 
of  the  latter  metal  only  inasmuch  as  they  are 
put  in  contact  with  a  piece  of  tin. 

All  the  effects  of  this  kind  are  due,  partly 
to  affinities,  and  partly  to  the  electro -chemical 
effects  which  are  the  consequence  of  them. 
This  concurrence  of  affinity  and  electricity 
should  always  be  taken  into  consideration  in 
investigations  relative  to  the  immediate  reduc¬ 
tion  of  metals. 

The  new  facts  which  I  now  have  the  honor 
of  communicating  to  the  Academy,  will 
prove  the  justness  of  my  observations  in  this 
respect. 

I  will  commence  by  giving,  according  to 
M.  Thenard,  a  table  of  the  reduction  of 
saline  solutions  by  metals. 


Salts  whose  solutions 
are  irreducible  by 
metals. 

Salts  whose  solutions  are 
reducible  by  certain 
metals.* 

Salts  of  the  two  first 

Salts  of  tin 

series. 

arsenic 

Salts  of  manganese 

antimony 

zinc 

bismuth 

iron 

lead 

cobalt 

copper  f 

nickel 

tellurium 

chrome 

Nitrates  of  mercury — 

titanium 

reduced  by  zinc, iron, 

uranium 

and  all  before  them  ; 

cerium 

reduced  by  iron, zinc, 

and  perhaps  manga¬ 
nese. 

Salts  of  silver  J,  palla¬ 
dium,  rhodium,  pla¬ 
tinum,  gold,  osmium, 
iridium — reduced  by- 
iron,  zinc,  manga¬ 
nese,  cobalt,  and  all 
those  which  precede 

• 

silver. 

The  precipitates  noticed  in  this  table  are 
sometimes  pulverulent,  sometimes  formed  of 
more  or  less  coherent  parts  ;  sometimes  they 
adhere  to  the  precipitating  metal.  The  causes 
which  produce  these  different  molecular  states 

*  In  order  for  this  reduction  to  be  effec¬ 
tual,  the  new  salt  must  be  soluble. 

f  Acetate  of  copper  is  reduced  by  lead. 

X  Nitrate  of  silver  is  reduced  by  cobalt. 
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depend  on  various  circumstances,  some  of 
which  are  known,  and  the  others  will  be 
pointed  out  further  on.  The  metals  hitherto 
obtained  in  the  state  of  black  powder  are  anti¬ 
mony,  arse  Die,  osmium,  palladium,  rhodium, 
and  iridium  ;  the  others  are  formed  of  more 
or  less  aggregated  parts,  and  possess  mostly 
d  metallic  lustre — among  others  lead,  mer¬ 
cury,  copper,  and  silver.  It  will  be  seen 
how  these  metals  may  be  obtained  in  very  thin 
layers,  with  metallic  appearances,  by  simple 
immersion  in  a  metallic  bath. 

By  glancing  over  the  foregoing  table,  it  is 
seen  in  the  first  column  that  the  salts  of  man¬ 
ganese,  zinc,  iron,  cobalt,  nickel,  chrome, 
titanium,  uranium,  and  cerium,  are  regarded 
as  irreducible  by  metals.  Why  has  this  con¬ 
clusion  been  arrived  at  ?  It  is  because  they 
were  operated  on,  especially  with  respect  to 
cobalt,  nickel,  and  iron,  in  circumstances  in 
which  the  reaction  of  the  most  oxidisable 
metal  on  the  above-mentioned  salts  was  too 
feeble  for  the  reduction  to  be  effected.  It 
would,  indeed,  be  the  contrary,  if  the  energy 
were  augmented  by  means  of  heat.  The  fol¬ 
lowing  facts  will  furnish  a  proof  of  it,  and  at 
the  same  time  will  give  to  chemistry  a  Dewr 
means  of  analysis,  and  perhaps  to  metallurgy 
and  industry  processes  which  may  be  of 
some  utility  to  them. 

To  show  how  I  have  been  led  to  the  re¬ 
duction  in  question,  I  will  point  out  the 
relation  existing  between  the  electrical  forces, 
by  means  of  wThich  we  are  enabled  to  de¬ 
compose  most  of  the  above-mentioned  salts, 
and  the  affinities  by  virtue  of  which  the 
same  decomposition  is  operated. 

I  demonstrated,  several  years  ago,  how, 
with  the  simple  electro-chemical  apparatus, 
in  which  the  electricity  was  furnished,  either 
by  the  oxidation  of  zinc  alone  or  by  the 
reaction  on  each  other  of  two  different  solu¬ 
tions,  separated  by  a  diaphragm,  all  the 
salts  might  be  decomposed,  in  such  a  man¬ 
ner  as  to  obtain  the  metals  in  the  metallic 
state,  in  crystals,  lamellae,  or  powder.  Suf¬ 
ficient  electricity  might  then  be  disengaged, 
by  the  simple  oxidation  of  zinc,  when  con¬ 
verted  into  a  current,  to  possess  sufficient 
energy  to  operate  the  decomposition  of 
metallic  and  the  reduction  of  the  oxides. 
Now,  the  least  foreign  bbdies,  metallic  or 
not,  provided  that  they  be  conductors  ad¬ 
hering  to  the  surface  of  the  zinc,  operate 
this  conversion.  It  is  the  same  wrhen  the 
zinc  is  not  pure.  Indeed,  it  has  been  de¬ 
monstrated,  that  a  piece  of  zinc  of  commerce, 
which  contains  several  substances,  is  more 
attacked  by  the  acids  than  that  which  is 
chemically  pure.  In  the  first  case,. it  was 
ascertained,  Dy  means  of  a  multiplier  and 
two  platinum  points  connected  with  this 


apparatus,  which  is  passed  over  the  surface 
of  the  zinc,  steeped  in  acidulated  water,  that 
this  surface  is  traversed  in  all  directions  by  a 
multitude  of  electrical  currents,  which  can 
take  place  only  inasmuch  as  foreign  bodies, 
alloys,  or  other  conductors  of  electricity  are 
found  on  the  surface  of  the  zinc.  Such  is 
the  simple  principle  which  has  served  as 
a  point  of  departure  in  the  investigations  of 
which  I  now  publish  the  results.  Zinc 
should,  therefore,  be  naturally  the  pre¬ 
cipitating  body,  since  it  is  the  metal  pro¬ 
ducing  electricity  par  excellence. 

What  occurs  when  a  piece  of  well-scoured 
zinc  is  plunged  into  a  solution  of  a  metallic 
salt  at  the  ordinary  temperature  ?  This 
metal,  whether  it  decomposes  the  salt  or  not. 
reacts  before  all  on  the  water,  and  is  ox¬ 
idised  at  the  expense  of  its  oxygen,  and  the 
hydrogen  becomes  free.  There  results  a 
disengagement  of  electricity,  in  consequence 
of  which  the  metal  takes  the  negative  elec¬ 
tricity  and  the  liquid  the  positive  electricity  ; 
but,  by  aid  of  particles  of  alloy,  or  other 
foreign  conducting  bodies,  these  two  elec¬ 
tricities  constitute  a  current  whose  action 
renders  the  metal  more  oxidisable,  or  at  least 
the  parts  not  covered  with  foreign  bodies, 
whence  results  a  new  energy  in  the  oxidation, 
whilst  the  hydrogen  aids  in  the  reduction  of 
the  metallic  oxides  which  are  found  iu  the 
solution  :  but  if  to  this  electro -chemical 
action,  or  rather  to  this  multitude  of  electro¬ 
chemical  actions,  whose  existence  is  demon¬ 
strated  by  means  of  platinum  needles,  be 
added  the  affinities  of  the  oxygen  or  the  acid, 
or  bodies  acting  as  such,  more  powerful  for 
zinc  than  for  the  dissolved  metal,  and,  besides 
the  action  of  heat,  which  had  hitherto  been 
neglected,  all  the  most  favorable  conditions 
for  obtaining  metallic  deposits  are  then 
combined.  With  an  increase  of  heat,  the 
oxidation  is  more  powerful,  because  the 
liquid  becomes  a  better  conductor  of  elec¬ 
tricity,  and  because  the  current  having  more 
intensity,  its  decomposing  action  is  aug¬ 
mented.  It  must  never  be  lost  sight  of  that 
the  precipitation  of  metals,  by  means  of  a 
more  oxidisable  metal  steeped  in  their  so¬ 
lution,  is  partly  a  chemical  and  partly  an 
electro -chemical  phenomenon.  1  will  also 
add  that,  even  when  there  are  no  foreign 
bodies,  alloys,  &c.,  adhering  to  the  surface 
of  the  precipitating  metal,  the  latter  in  con¬ 
tact  wfith  water,  acid,  salt,  metallic  oxide, 
that  is  to  say,  oxygen  and  metal,  we  find  all 
the  conditions  combined  which  can  consti¬ 
tute  effects  of  contact. 

Such  are  the  considerations  which  have 
led  me  to  the  reduction,  by  means  of  zinc, 
of  several  solutions,  hitherto  regarded  as 
irreducible,  as  well  as  to  the  precipitation 
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with  adherence  of  almost  all  non-alkaline 
metals  on  other  metals. 

(To  be  continued.) 


EXPERIMENTS  ON  THE  NUTRITIVE 
QUALITY  OF  THE  CAKES  OF 
SESAMUM  SEED  * 

By  MM.  DE  GASPARIN  AND  PAYEN. 

Considerable  interest,  in  an  agricultural, 
manufacturing,  and  commercial  point  of  view, 
attaches  to  the  products  of  the  seed  of  sesa- 
niura . 

Perhaps  the  question,  as  economists  now 
regard  it,  would  be  changed  in  aspect  if  we 
were  to  arrive  at  the  certainty  of  being  able, 
economically,  to  cultivate  this  rich  oleagi¬ 
nous  seed  in  our  lands  of  Provence  and 
Algiers. 

Sesamum  seed  furnishes  in  abundance  a 
sweet  and  almost  colorless  oil,  adapted  for 
various  uses,  and  particularly  for  the  manu¬ 
facture  of  soaps.  The  extractors  of  oil, 
especially  those  who  supply  Marseilles,  well 
knowhow  to  appreciate  the  advantages  of  the 
principal  product  of  this  first  matter  ;  but  it 
is  not  known  what  are  the  properties  of  the 
residue  of  the  powerful  pressure  to  which 
the  bruised  seed  is  submitted.  This  residue, 
the  cake  of  sesamum,  would  constitute,  for 
rural  economy,  an  important  product,  if  it 
could  be  used  for  the  nourishment  of  milch 
cows,  and  the  fattening  of  animals,  for  it 
would  increase  the  production  of  meat  and 
milk,  thus  favoring  the  development  of 
consumptions,  still  too  limited  among  us,  and 
leaving  a  greater  quantity  of  manure  at  the 
disposal  of  our  agriculturalists.  But,  in  the 
first  place,  is  the  cake  sesamum  nutritious, 
and  in  what  degree  ?  Opinions  are  divided 
in  this  respect ;  and  if,  in  recent  esteemed 
works  on  agriculture,  the  question  has  been 
decided  in  the  negative,  it  must  be  regretted 
that  no  experiment  has  heen  quoted  in  sup¬ 
port  of  this  assertion.  It  has,  therefore, 
appeared  to  us  useful  to  endeavor  to  solve 
the  question  by  special  and  direct  experi¬ 
ments. 

At  our  request,  the  Minister  of  Agricul¬ 
ture  and  Commerce  has  been  kind  enough 
to  procure  from  Marseilles,  and  to  place 
at  our  disposal,  220  kilogr.  of  sesamum 
cakes,  from  the  oil  manufactory  of  MM. 
Castinel  and  Co.  Preliminary  experiments 
have  not  enabled  us  to  detect,  in  the  pro¬ 
ducts  of  the  infusion  and  decoction  of  the 
cakes,  any  matter  which  could  be  poisonous  in 
the  quantities  introduced  into  the  alimentary 
regimen  of  animals ;  some  little  animals 
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fully  confirmed  us  in  this  opinion  by  their 
avidity  and  persistence  to  eat  a  piece  of  the 
cake  which  was  found  in  their  reach. 

We  thought,  therefore,  that  we  might 
undertake  at  once  some  experiments  on 
alimentation,  and  proximate  and  elementary 
analyses  of  the  samples  which  we  had 
received. 

M.  Vinsson,  a  skilful  cheese  manufac¬ 
turer,  of  Roquefort,  at  the  Cour-Neuve, 
near  St.  Denis,  consented  to  submit  to  the 
regimen  of  sesamum  cake  one  of  the  sheep 
which  he  keeps  for  the  purposes  of  his 
manufacture.  He  gave,  gradually  raising 
the  doses,  a  quantity  of  the  cake  amounting 
to  one-third  of  the  total  ordinary  nourish¬ 
ment  ;  the  milk  of  this  sheep,  at  the  end  of 
eight  and  fifteen  days’  alimentation  with 
the  sesamum,  did  not  appear  to  him  to  be 
sensibly  altered  either  in  quantity  or  taste. 

However,  the  necessity  for  keeping  this 
sheep  confined  for  several  hours  every  day — 
the  continual  changes  of  nourishment  taken 
by  the  flock  in  pasturage  in  fields  not  sown 
with  corn,  or  on  the  borders  of  the  roads  ; 
all  these  variable  circumstances  prevented  us 
from  being  able  to  establish,  experimentally, 
a  precise  comparison  between  the  results  of 
the  two  regimens ;  it  was,  therefore,  in 
order  to  examine,  on  this  occasion,  the  cha¬ 
racters  and  composition  of  sheeps’  milk, 
that  we  made  the  following  experimemts. 

The  milk  of  the  sheep  led  with  the  cake 
was  sensibly  alkaline  to  test-paper ;  like  the 
milk  of  the  rest  of  the  flock,  the  alkalinity 
was  maintained  during  a  portion  of  the  con¬ 
centration  in  the  sand-bath  ;  a  neutral  state 
succeeded  to  this  reaction,  and  was  followed 
by  a  third  slightly  acid  reaction. 

1st  Sheep  2d  Sheep 

100  cubic  centimetres 
of  milk  gave  a  resi¬ 
due,  which,  dried  at 
212°  F.,  weighed. .  19*50  24*40 

Containing  whitish  bu- 

tyraceous  matter . .  6*69  10*50 

The  residue  of  the  evaporation,  exhausted 
by  ether  of  all  its  fatty  matter,  was  ana¬ 
lysed  with  the  view  of  determining  its  nitro¬ 
gen,  and  of  deducing  from  it  the  weight  of 
the  casein  and  other  nitrogenous  substances. 
The  following  are  the  numbers  of  this 
analysis. 

Substance  employed  . .  495  m.  '5 
Volume  of  nitrogen  . .  34  c.  c.  *5 

Pressure .  0  in.  *763 

Temperature . . .  60°  F. 

Whence  is  deduced  8*13  per  cent,  of  milk, 
dried  and  deprived  of  fatty  substance.  Ad¬ 
mitting  that  the  casein  and  nitrogenous 
matters  of  this  milk  contain  0*156  of  nitrogen, 
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we  should  deduce  from  the  analyses  the  fol¬ 
lowing  composition  in  the  two  conditions, 
winch  would  indicate  at  least  the  approxima¬ 
tive  composition  of  sheeps'  milk  between  two 
limits  and  in  two  different  conditions. 

SHEEP. 


Grazing  at 

Confined  part 

liberty. 

of  the  day. 

Water . 

75-60 

79-50 

Butter . 

10-50 

670 

Casein  &  other  nitro-1 
genous  matter  . .  ^ 

7*54 

6-92 

Lactine,  salts,  &c. . . 

6-36 

5-88 

100-00  | 

100-00  (?) 

The  milk  arising  from  the  whole  flock, 
mixed,  gave  18-6G  per  cent,  of  solid  matter, 
or  18*1  after  desiccation,  in  vacuo. 

From  these  experiments  it  results  that  the 
milk  of  sheep  is  richer  in  solid  substances 
than  that  of  cows,  in  the  proportion  of  13  to 
18  ;  that,  finally,  its  richness  in  butyraceous 
matter  is  relatively  greater.* 

With  respect  to  the  influence  of  the  addi¬ 
tion  of  the  cake,  it  could  be  appreciated  in 
the  former  experiment  only  with  respect  to 
the  taste  of  the  milk,  and  that  appeared  not 
to  be  modified. 

We  thought  we  might  be  able  to  combine 
more  favorable  conditions  in  a  complete 
experiment,  by  addressing  ourselves  to  the 
proprietor  of  one  of  the  most  considerable 
and  best-directed  establishments  for  the  pro¬ 
duction  of  milk.  M.  Damoiseau,  to  whom 
we  had  already  been  indebted  for  his  assist¬ 
ance  and  enlightened  zeal  for  scientific  appli¬ 
cations,  hastened  to  second  our  views  ;  and,  : 
whilst  he,  by  degrees,  disposed  a  cow  in  his 
stables  for  a  regimen  of  which  the  cake  of 
sesamum  formed  a  large  part,  we  deter¬ 
mined  the  composition  of  the  milk  of  the 
same  cow,  which  produced  a  good  quantity 
of  milk  under  the  influence  of  the  ordinary 
regimen,  and  we  obtained  results  very  similar 
to  those  of  the  analysis  formerly  made  of  the 
products,  which  were  always  of  good  quality 
and  sensibly  uniform  in  this  establishment. 

It  may  be  judged  of  by  examining  the 
comparative  results  indicated  further  on  ;  we 
will  here  first  give  the  composition  of  the 
sesamum  cake. 

DETERMINATION  OF  THE  NITROGEN. 

Substance  dried  in  vacuo  at  212°  F.,  427 
milligrammes. 


*  The  analysis  published  by  MM.  Stipian 
Lucius,  and  Bondt,  would  lead  to  the  same 
conclusions,  although  these  chemists  found, 
in  0  25  of  dry  residue,  only  0-058  of  butter. 


Volume  of  carbonic  acid  gas,  27  c.  c.  •5  ; 
pressure,  76m.m.  *5;  temperature.  65°  F.  ; 
from  which  is  deduced,  per  cent,  of  dry 
matter, nitrogen,  7  m.m.  -47. 

The  hygroscopic  water  being  9 -07,  the 
normal  cake  contains  6*79  of  nitrogen. 

The  dried  substance  furnished,  by  com¬ 
bustion,  0‘2  of  ash. 

1  gr.  *378,  treated  by  ether,  gave  125 
milligr.,  or  9 ‘08  per  cent. 

These  numbers  lead  to  the  following  com¬ 
position  in  the  normal  state  : — 

Nitrogenous  substance  44 -135-Nitrogen,  a  7 S> 

Non-nitrogenous  or- i  1 9- '"2*1 
ganic  matter  . .  . .  f 
Mineral  substances  ..  18-000 

Oil .  8*172 

Water  .  9-970 

100-000 

ANALYSIS  OF  COWS'  MILK. 


In  100  cubic  centime- " 
tres  of  milk  (dried  I 
in  a  sand-bath),  f 
dried  substance  . . 

Butter  extracted  by  i 
ether  . ( 


Ordinary 

Fed  with 

diet. 

cako. 

13-840 

15-950 

3-530 

4-587 

Thus,  then,  the  milk  obtained  under  the 
regimen  of  sesamum  seed  is  more  abundant 
in  solid  substances,  and  richer  in  butyraceous 
matter  than  the  milk  produced  by  the  same 
cow  fed  with  aliments  of  a  quality  long  since 
recognised  as  suitable. 

The  observations  transmitted  to  us  by  M. 
Damoiseau  demonstrate,  besides,  that  the 
new  alimentation  has  been  no  less  favorable 
to  the  production  of  milk,  with  regard  to  the 
total  quantity. 

The  following  is  a  comparative  table  of  the 
two  regimens,  in  one  of  whichM.  Damoiseau, 
replaced,  by  an  equivalent  addition  of  w-ater, 
the  water  contained  in  beet-roots  : — 


NOURISHMENT  OF  A  COW  IN  TWENTY- 
FOUR  HOURS. 


Ordinary 

ration. 

Regimen  of 
the  cake. 

• 

KIL. 

OR. 

Beet-roots . 

32-000 

Sesamum  cake,  broken 

6*666 

Water . 

26-667 

2-667 

White  oat  bran . 

2-667 

Groats . 

2-667 

2-667 

Luzerne . 

4-000 

Oat-straw  . 

G-000 

6-000 

Common  salt . 

0-650 

0-650 

Whence  it  is  evideut  that  32  kilogrammes 
of  beet-roots,  and  4  kilogr.  of  luzerne,  repre¬ 
senting  together  8  kil.  • 5  of  dried  substance, 
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were  replaced  by  G  kil.  *667  of  cakes,  con¬ 
taining,  indeed,  a  greater  proportion  of  nitro¬ 
genous  substance  and  fatty  matter,  and  giving 
a  more  considerable  product  of  milk  not  only 
with  regard  to  its  richness  in  cream  and  total 
solid  matter,  but  also  in  bulk ;  for  the 
milkings  furnished  in  twenty-four  hours  : — 

1.  Under  the  influence  of  ordinary  ali¬ 
mentation,  15  lit.  *5. 

2.  Under  the  influence  of  the  regimen  of 
sesamum,  17  litres.  The  flavor  of  the  milk 
was  also  excellent. 

Finally,  it  is  right  to  add  that  the  manual 
labor  required  for  dividing  the  6§  kil.  of 
cake  with  a  hatchet,  is  evidently  less  than 
for  cleaning  and  cutting  in  slices  the  32  kil. 
of  beet-root. 

It,  therefore,  appears  to  us  demonstrated 
that  sesamum  cake  may  be  considered  as  a 
good  aliment  for  milch  cows,  and,  doubtless, 
for  many  other  animals  nourished  or  fattened 
in  farms ;  if  contrary  results  have  been  ob¬ 
tained,  it  may  perhaps  be  attributed  to  the 
alteration  in  the  cakes  by  mouldiness  or  the 
rancidity  of  their  oil,  especially  if  they  have 
been  kept  too  long  and  without  proper  care. 
We  have,  besides,  had  an  opportunity  of  as¬ 
certaining  that  the  cakes,  tried,  without 
success,  for  the  nourishment  of  cows  in  M. 
Caffin’s  farm,  were  not  exclusively  formed  of 
the  products  of  sesamum  seed,  but  were 
composed  of  the  pressure  of  several  oleagi¬ 
nous  seeds. 

It  is  known  that  cakes,  properly  employed 
in  the  nourishment  of  cows,  increase  the  pro¬ 
duction  of  milk,  and  render  its  quality  more 
butyraceous  ;  but,  in  general,  these  residues 
communicate  to  the  milk  the  peculiar  taste 
of  their  oil ;  the  cake  of  sesamum ,  whose 
oil,  moreover,  has  no  perceptible  odor,  would 
therefore  be  of  more  advantageous  applica¬ 
tion  in  this  respect,  since  it  would  increase 
the  products  without  altering  their  agreeable 
tagte. 


ON  THE  MANUFACTURE  OF 
SUGAR.* 

BY  M.  DUMAS. 

For  a  long  time  much  has  been  said  of  a  new 
and  very  remarkable  improvement  made  in 
the  manufacture  of  indigenous  sugar,  by  M. 
Schuzenbach,  and  practised  in  some  manu¬ 
factories  of  the  department  of  the  North.  I 
was  desirous  of  making  myself  acquainted 
wflth  the  results  which  he  had  furnished.  I 
therefore  went,  lately,  to  Valenciennes,  where 
I  could  see  the  processes  of  M.  Schuzenbach 
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carried  on  on  a  large  scale,  at  the  establish¬ 
ment  of  MM. Harpignies,  Blanquet  and  Co., 
who  are  always  among  the  first  to  entertain 
improvements  in  our  indigenous  manufac¬ 
ture.  Thanks  to  the  details  afforded  me  by 
these  gentlemen,  and  to  the  confidence  of 
M.  Schuzenbach,  who  has  been  kind  enough 
to  place  iu  my  hands  a  completed  and  de¬ 
tailed  description  of  his  processes  with  the 
indications  of  the  principles  which  have 
guided  him,  I  have  been  enabled  to  form  an 
opinion  concerning  the  delicate  questions 
which  will  necessarily  be  raised  ;  and  I  have 
considered  it  my  duty  to  submit  them  to  the 
Academy,  which  contains  judges  at  once  best 
informed  concerning  these  matters  and  in  the 
best  position  for  causing  truth  to  prevail. 

The  following  are  the  facts  : — 

M.  Schuzenbach,  by  very  accurate  obser¬ 
vations  concerning  the  causes  of  the  alteration 
which  the  solutions  of  sugar  in  water  undergo, 
has  been  enabled  to  discover  very  simple  pro¬ 
cesses  which  allow  of  the  recovery,  under  the 
form  of  crystals,  at  least  to  nearly  ywolii  of 
all  the  cry stalli sable  sugar  which  the  solution 
contains. 

Moreover,  when  this  sugar  is  reproduced 
in  crystals,  it  is  sufficient,  to  render  it  color¬ 
less,  to  submit  it  to  a  systematic  washing 
with  solutions  of  sugar  made  without  heat  by 
means  of  apparatus  invented  by  M.  Schuzen¬ 
bach  ;  these  washings  are  made  with  great 
facility,  and,  far  from  diminishing  the  pro¬ 
portion  of  sugar  submitted  to  washing,  in¬ 
creases  considerably  in  weight. 

Finally,  by  a  solution  and  crystallisation 
then  very  easy,  M.  Schuzenbach  converts 
into  royal  sugar  the  whole  of  this  sugar  thus 
purified. 

It  is  thus  that  this  skilful  manufacturer  is  en¬ 
abled  to  obtain  from  the  variety  of  sugar  which 
is  called  good-fourth  (bonne-quatrieme) , 
at  least  80  per  cent.,  and  sometimes  90  per 
cent,  of  royal  sugar.  The  members  of  the 
commission  which  was  charged,  some  years 
ago,  by  the  Minister  of  Commerce,  with  fix¬ 
ing  the  produce  of  sugars  in  refining,  and 
our  illustrious  colleague,  M.  Thenard  in  par¬ 
ticular,  were,  therefore,  quite  right  when  they 
maintained,  against  the  assertion  of  our  re¬ 
finers,  that,  by  working  properly,  at  least  75 
kilogrammes  of  refined  sugar  should  be  ob¬ 
tained  from  100  kilogrammes  of  crude  sugar. 

These  processes  of  refining  have  been  put 
in  practice  in  a  very  great  number  of  refine¬ 
ries. 

Again,  M.  Schuzenbach  has  ascertained 
that  beet-root  juice,  when  once  brought  to 
30°  of  Beaume,  may  furnish  on  the  large 
scale,  by  his  processes,  exactly  all  the  crys- 
tallisable  sugar  which  can  be  extracted  by 
the  most  careful  chemical  analysis. 
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These  processes  have  been  put  in  practice 
on  a  large  scde  in  the  manufactory  of 
Tirlemont,  in  Belgium,  ami  with  some  modi¬ 
fications  which  deficiency  of  apparatus  ren¬ 
dered  necessary  in  the  manufactories  of  MM. 
Harpignies,  Blanquet  and  Co.,  Harpignies, 
Delaunay,  and  Co.,  Leroi,  Hamoir,  &c. 

Everwhere  the  success  has  been  so  much 
the  more  complete  as  the  process  devised 
by  M.  Schuzenbach  has  been  more  strictly 
adhered  to,  and  as  the  state  of  the  material 
has  not  been  too  much  altered. 

At  Tirlemont,  for  example,  where  ten 
millions  of  pounds  of  beet-root  have  been 
operated  on,  about  5*5  of  royal  sugar  have 
been  extracted  from  100  pounds  of  beet¬ 
root.  It  is  estimated  that,  from  unfavorable 
circumstances  this  year,  a  greater  quantity 
could  not  have  been  extracted  from  crude 
sugar.  Besides,  the  expenses  of  manufac¬ 
ture  have  remained  the  same  as  ever. 

At  M.  Blanquet’s  manufactory  this  year, 
thirty  thousand  sugar-loaves,  similar  to 
those  which  I  deposit  with  the  Academy, 
have  been  produced.  They  have  been 
brought  to  the  state  which  is  designated 
under  the  name  of  stamped  sugar  (tapt) , 
the  weather  not  having  permitted  the  neces¬ 
sary  material  to  be  organised,  in  forms  of 
varnished  iron  plate. 

The  principles  on  which  M.  Schuzenbach 
founds  his  new  method  of  extraction  have, 
therefore,  the  result  of  rendering  fully  prac¬ 
ticable  that  which  we  might  have  feared  seeing 
remain  long  still  in  the  domain  of  pure 
theory  ;  for  only  two  products  now  leave  the 
manufactories  which  work  according  to 
these  principles;  viz.,  perfectly  white  loaf 
sugar,  and  molasses  so  exhausted  as  not  to 
be  able  to  serve  for  distillation.  All  the 
intermediate  qualities  have  disappeared,  and 
the  produce,  far  from  suffering,  has  sensibly 
increased. 

These  results  have  been  obtained  per¬ 
fectly  independent  of  the  old  process  of 
drying  beet-root,  which  M.  Schuzenbach 
first  practised  on  the  large  scale ;  but,  ac¬ 
cording  to  the  observations  which  his  long 
experience  has  permitted  him  to  make,  this 
skilful  manufacturer  has  ascertained  that 
desiccation  was  successfully  practicable  only 
with  beet-root  grown  on  sandy,  sterile,  or 
not  very  productive  soils,  which  furnish  much 
smaller  crops  than  the  very  rich  lands  of  the 
department  of  the  north,  for  example,  but 
which  give  a  root  whose  juice  may  be  said 
to  be  only  a  solution  of  sugar  very  easy  to 
be  worked.  These  dried  beet-roots  are 
•preserved  without  alteration. 

It  is  not  so  with  the  beet-roots  gathered 
in  the  parts  of  France  which  are  more  par¬ 
ticularly  devoted  to  this  manufacture. 


Moreover,  M.  Schuzenbach  has  placed  at 
my  disposal  all  the  information  relative  to 
the  method  of  working  by  dessiccation, 
which  has  been  practised  without  interrup¬ 
tion  in  a  great  number  of  manufactories  in 
the  north  of  Europe  for  some  years,  and 
which,  for  example,  this  very  year,  has  been 
applied^in  a  single  manufactory  in  Hungary, 
to  thirty  million  pounds  of  dry  beet-roots, 
the  same  manfactory  having  also  treated 
thirty  millions  of  pounds  of  fresh  beet-roots 
by  the  ordinary  methods. 

It  is  evident  that  the  processes  of  M. 
Schuzenbach  gives  us  the  means  of  extract¬ 
ing,  without  any  loss,  all  the  sugar  which 
is  found  in  beet-root  juice  brought  to  30 
Baume.  If,  then,  we  extract  only  from 
5  to  6  per  cent,  of  the  weight  of  beet-root 
which  really  contains  8  or  10  per  cent.,  it 
must  be  concluded  that  the  preceding  opera¬ 
tions  have  destroyed  or  altered  the  portion 
of  sugar  which  is  not  obtained. 

The  attention  of  chemists  should,  there¬ 
fore,  be  entirely  turned  to  the  alterations 
which  the  beet-root  undergoes  at  the  time  of 
rasping  and  by  desiccation,  and  also  to  the 
means  of  preserving  to  the  animal  charcoal 
all  its  qualities,  or  to  suppressing  the  em¬ 
ployment  of  those  which,  on  account  of  the 
impurities  with  which  it  is  contaminated”, 
might  have  serious  inconveniences. 

By  means  of  some  possible  and  easy 
improvements  in  this  part  of  the  work,  the 
manufacture  of  beet-root  sugar  will  be  placed 
among  the  most  perfect  of  chemical  manu¬ 
factures  ;  for  all  that  portion  of  the  work 
which  M.  Schuzenbach  has  just  handled, 
presents  the  model  of  a  certain  application 
of  the  principles  of  science  to  the  practice  of 
manufactories. 

Now,  we  are  forced  to  conclude  from 
these  new  facts,  that  the  legislation  of 
sugar  is  very  deficient ;  for,  according  to 
the  basis  of  the  estimation  of  qualities  for 
the  deduction  of  the  duties  on  sugars,  we 
are  led  to  the  distressing  result  of  which 
T  have  lately  been  witness  in  one  of  the 
principal  manufactories  in  the  department 
of  the  North,  where  fine  white  sugar  is 
made  by  M.  Schuzenbach’s  process,  and 
where  it  is  afterwards  piled  up  in  oi*der  to 
mix  with  it  10  per  cent,  of  molasses,  in  order 
to  reduce  it  to  the  quality  of  good-fourth.  If 
this  operation  were  not  performed,  there 
would  be  a  loss,  on  account  of  the  exagge¬ 
rated  over-tax  which  would  he  required  to 
be  paid  to  the  Treasury. 
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ON  THE  EXTRACTION  OF  BEET¬ 
ROOT  SUGAR  * 

BY  M.  PAYEN. 

My  position,  as  professor  of  applied  che¬ 
mistry,  imposes  on  me  the  necessity  of  in¬ 
vestigating,  and  of  publicly  discussing  theo¬ 
retical  and  practical  questions  concerning 
our  great  manufactures ;  every  year,  either 
at  the  central  school,  or  at  the  Conservatory 
of  Arts  and  Trades,  I  am  obliged  to  make 
known  the  progress  due  to  the  active 
intelligence  of  our  manufacture!  s. 

If  the  opinion  which  I  gave,  this  very 
year,  concerning  the  present  and  future  state 
of  Home  and  Colonial  sugar  manufactories, 
seem  to  possess  some  value,  it  is  because  it 
embodies  the  opinion  of  skilful  manufac¬ 
turers,  and  because  it  has  received  their 
acquiescence.  Besides,  in  publishing,  on 
this  subject,  a  very  interesting  communica¬ 
tion  in  the  last  Comptes  Rendus,  M.  Dumas 
raised  the  controversy  concerning  the  im¬ 
portant  and  delicate  questions  which  his 
communication  will  cause  to  spring  up  ;  the 
Academy  will,  therefore,  I  hope,  admit,  that 
it  is  my  duty  to  discuss  them  here. 

I  hasten  to  say  that  the  ingenious  obser¬ 
vations  of  M.  Sehuzenbach,  on  the  crystal¬ 
lisation,  even  when  they  might  introduce  a 
new  idea  in  the  clearing,  and  might  con¬ 
stitute  an  invention,  even  when  they  might 
enable  us  to  obtain  as  much  white  and 
pure  sugar  as  is  obtained  from  crude 
sugar,  by  known  processes,  which  appears 
to  me  doubtful ;  these  observations,  I  say, 
deduced,  without* doubt,  from  M.  Tlffinard’s 
opinion  concerning  the  employment  of 
saturated  solutions  of  sugar,  from  the  prac¬ 
tice  of  clearing,  and  from  the  plan  of  the 
crystallisers  of  M.  Crespel-Delisse,  do  not 
appear  to  me  comparable  to  any  of  the 
great  inventions  introduced  by  French  in¬ 
dustry  into  the  extraction  of  indigenous 
sugar,  and  into  colonial  manufacture — in¬ 
ventions  to  which  are  due,  first,  animal 
charcoal ;  second,  black  in  grains  ;  third, 
revivification ;  fourth,  concentration  with 
double  effect  in  vacuo ;  fifth,  the  moulding 
of  granulated  sugars.  I  think  I  may  appeal 
to  M.  Dumas  himself. 

With  these  inventions  and  their  new  im¬ 
provements,  with  the  processes  of  crystalli¬ 
sation  and  clearing,  which  are  well-known, 
crystallised  sugar  may  and  ought  to  be  ob¬ 
tained  in  the  pure  and  white  state.  Such 
was,  indeed,  the  conclusion  of  a  report  which 
Ilmade  on  the  process  of  M.  Perraud,  and 
the  sugar  obtained  in  loaves  by  this  method 
should  not,  in  any  case,  be  mixed  with  10  per 


cent,  of  molasses,  as  is  the  case  with  the 
sugar  of  M.  Sehuzenbach. 

Thus,  therefore,  M.  Sehuzenbach  does 
not  appear  to  me  to  be  able  to  claim  the 
greatest  share  in  the  improvement  of  the 
extraction  of  sugar.  Time  will  teach  us  if 
we  may,  with  good  reason,  reclaim  the  honor 
of  an  useful  and  real  invention  ;  time  which, 
especially  in  applications,  often  does  justice 
to  too  sanguine  hopes. 

Three  very  remarkable  examples  here  very 
naturally  find  a  place.  Ten  whole  years  were 
occupied  in  very  large  experiments,  in  sue* 
eessive  improvements,  relative  to  the  pro¬ 
cess  of  maceration,  &c.,  bringing  to  the 
end  of  each  country  a  firmer  conviction 
in  the  mind  of  its  celebrated  inventor,  con¬ 
cerning  the  advantages  of  a  method  capa¬ 
ble  of  furnishing  ^ths  of  the  juice  of  the 
beet-root ;  however,  the  reporters  of  the 
Concours  of  the  central  Societies  of  Agricul¬ 
ture  and  Encouragement,  were  still  in  doubt. 
Now  doubt  is  no  longer  permitted,  for  this 
process,  since  last  year,  has  disappeared  from 
all  the  manufactories  which  had  adopted  it. 

One  of  the  most  ingenious  and  best  re¬ 
commended  apparatus,  which,  acting  in  a 
continuous  manner,  gave,  without  heat  or 
pressure,  by  a  simple,  spontaneous,  methodi¬ 
cal  washing,  90  per  cent,  of  juice  from  the 
pulp,  is  abolished  after  having  increased  the 
expenses  and  diminished  the  products  of  the 
establishments  which  employed  it. 

Less  time,  but  heavier  sacrifices,  de¬ 
veloped  the  impracticability  in  France  of  the 
method  of  M.  Sehuzenbach,  and  which 
promised  still  more  than  his  present  system 
of  crystallisation. 

I  might  cite  twenty  other  hardy  concep¬ 
tions,  which,  at  least,  their  authors  have 
applied  at  their  own  risk ;  but  I  have  said 
sufficient  to  justify  the  reservation  I  have 
made,  the  recommendations  which  I  have 
given,  to  wait  prudently,  if  it  were  only  to 
ascertain  whether  we  do  not  already  possess 
the  equivalent  of  the  invention  presented. 

In  concluding,  I  beg  the  Academy  to  allow 
me  to  present  here  the  conditions  of  success 
which  I  consider  most  important  in  the  eco¬ 
nomical  extraction  of  indigenous  sugar  : — 

1.  Adaptation  of  soil,  cultivation  and  em¬ 
ployment  of  pulps,  diminishing  by  12  or  13 
francs  the  intrinsic  value  of  1,000  kilo¬ 
grammes  of  juice. 

2.  Relaxation  by  one  half  of  the  speed  of 
the  mechanical  pushers,  and  an  increase  in 
the  number  of  rasps,  in  order  better  to  divide 
the  tissue  of  the  beet-roots  in  the  same  time. 

3.  More  gradual  and  more  powerful  pres-5 
sure  by  increasing  the  number  of  hydraulic 
presses. 

4.  Employment  of  more  considerable 
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quantities  of  black  in  grains,  by  aid  of  filters 
of  three  times  the  size. 

5  The  realised  perfection  of  the  apparatus 
by  Degrand,  Derosne  and  Cail,  which  ena¬ 
bles  us  further  to  diminish  the  temperature 
of  the  evaporat  ion  by  means  of  a  more  power¬ 
ful  vacuum. 

6.  Revivification  of  the  black  in  grains  by 
recently  improved  processes. 

7.  Preparation  of  crystals  better  suited  for 
clearing,  by  employing  the  best  processes  in 
use  or  the  modification  added  by  M.  Schu- 
zenbach. 

8.  Methodical  clearing  in  the  cases  of  M. 
Schuzenbach,  or,  better  still,  in  hoppers  with 
false  bottoms.  The  forms  furnished  with 
sand,  or  a  sieve,  or  the  filters  of  Dumont. 

9.  Moulding  of  perfectly  purified  crystals. 

It  will  be  readily  understood  that,  by 

operating  thus,  only  pure  sugar,  immediately 
applicable  to  consumption,  would  be  sent  away 
from  the  rural  manufactories  ;  that  leaving, 
besides,  for  the  nourishment  of  animals  and 
the  manuring  of  lands,  the  leaves,  pulps, 
molasses,  scums  and  deposits,  the  mass  of 
the  dung-hills,  and  the  power  of  the  soil  would 
be  increased. 

Such  results  are  well  worthy  the  attention 
ofthe  Legislature  ;  they  lead  us  to  form,  with 
M.  Dumas,  sincere  wishes  that  the  shackles 
which  still  retard  the  purification  of  sugars 
may  totally  disappear  from  our  laws. 

M.  Dumas,  without  noticing  the  ob¬ 
ject  of  the  remarks  communicated  to  the 
Academy  by  M.  Payen,  confined  himself  to 
observing  that  the  manufacturers  of  Valen¬ 
ciennes  had  anticipated  him  in  all  his  wishes, 
for  : — 

1.  Every  one  knows  their  skill  as  agricul¬ 
turists  and  farmers. 

2.  They  have  long  diminished  by  one-half 
the  speed  of  rasping,  by  doubling  the  number 
of  their  rasps,  which  furnishes  them  much 
better  divided  pulps. 

3.  They  press  much  better  and  with  the 
addition  of  water,  according  to  my  advice, 
and  they  have  obtained  good  results  from 
this  addition. 

4.  Their  charcoal  filters  are  now  three 
metres  in  height,  which  appears  difficult  to 
be  exceeded. 

5.  They  employ  the  apparatus  of  Degraud, 
Derosne,  and  Cail,  with  all  their  improve¬ 
ments. 

G.  They  revive  their  charcoal  in  newly- 
introduced  furnaces,  and  which  are  supposed 
to  be  the  best. 

In  a  word,  they  have  long  practised  that 
which  M.  Payen  recommends  to- them  as 
regards  the  operations  which  bring  the  juice 
vf  beet-roots  to  30v  of  the  areometer.  I  need 


say  nothing  of  all  these  processes,  which  arc 
well  known,  since  it  is  at  30Q  that  M. 
Schuzenbach  takes  the  juice  of  beet-root,  in 
order  to  submit  it  to  his  new  system  of  crys¬ 
tallisation  and  clearing.  This  system  is  based 
on  a  scientific  view,  which  appeared  to  me 
new.  M.  Payen ’s  observations  have  not 
changed  my  conviction.  I  leave  to  M. 
Schuzenbach  the  task  of  proving  that  he  has 
not  bestowed  on  sugar  manufacture  a  view 
so  sterile  as  M.  Payen  supposes  or  fears. 

Moreover,  as  M.  Payen  adopts,  in  his 
paragraphs  7,  8,  and  9,  M.  Schuzenbach 's 
method  of  working,  rejecting  his  apparatus, 
the  question  thus  limited  would  touch  on 
private  interests,  to  which  I  have  all  my  life 
wished  to  remain  a  stranger. 

At  all  events,  and  to  conclude,  the  manu¬ 
facturers  of  Valenciennes,  whose  manufac¬ 
tories  1  have  visited,  have  done  for  six  months 
that  which  M.  Payen  now  recommends  them. 
I  add  that  M.  Schuzenbach  has  introduced 
into  the  manufacture  of  sugar  a  scientific 
principle,  which  I  regard  as  new,  and  which 
cannot  be  confounded  with  all  the  incomplete 
ideas  which  are  compared  writh  it. 

M.  Payen  replied  that  his  sole  object  was 
precisely  to  present  a  state,  which  M.  Dumas 
himself  acknowledges  to  be  accurate  and 
complete,  of  the  great  improvements  invented 
by  our  manufacturers  and  constructors  of 
apparatus — improvements  much  more  im¬ 
portant  than  the  modification  proposed  by 
M.  Schuzenbach,  and  which  are  not  yet  ail 
introduced  into  the  greater  number  of  sugar 
manufactories. 


IMPROVEMENTS  IN  THE  MANU¬ 
FACTURE  OF  SOAP. 

BY  EDMUND  SNELL. 

This  invention  consists  in  mixing  with  the 
saponified  fats  or  oils,  certain  materials,  pre¬ 
pared  from  potatoes  and  other  vegetable 
matters  containing  farinaceous  substances. 

The  method  of  preparing  these  materials 
from  potatoes,  is  as  follows  : — The  pota¬ 
toes,  after  being  washed,  are  reduced  to  a 
pulp,  in  any  suitable  apparatus,  from  which 
the  pulp  js  allowed  to  fall  upon  two  in¬ 
clined  sieves  or  screens,  having  a  slight 
horizontal  motion.  At  the  top,  and  midway 
down  the  upper  sieve  (wffiich  is  covered  with 
wire-cloth  of  thirty  meshes  to  the  inch), 
are  pipes,  extending  across  the  sieve,  and 
perforated  with  numerous  holes,  from  which 
water  issues ;  the  coarse  parts  of  the  pota¬ 
toes  are,  by  this  means,  separated  from  the 
finer  parts,  and  discharged  into  a  vat ;  while 
the  finer  parts  pass  through  the  upper 
sieve  on  to  the  lower  one,  (which  lias 
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sixty  meshes  to  the  inch,)  where  a  further 
separation  takes  place,  the  coarse  parts 
descending  into  the  vat,  and  the  finer  parts, 
which  the  patentee  calls  dextrine,  falling 
on  to  an  inclined  plane  of  wood,  placed 
beneath  the  lower  sieve,  but  inclined  in  the 
opposite  direction.  The  dextrine  is  conducted 
by  the  inclined  plane  into  a  vat,  where  it  is 
repeatedly  washed  in  sieves  of  finer  wire- 
cloth,  until  deprived  of  all  its  impurities  ;  it 
then  sinks  to  the  bottom  of  the  vat,,  and  may 
be  taken  up  in  pails  ready  for  use.  The 
coarse  part  of  the  potatoes,  termed  Jibrine, 
is  washed  in  coarse  sieves,  and  remains  in  a 
vat,  covered  with  water,  until  it  is  wanted. 
If  preferred,  the  dextrine  may  be  dried,  and 
kept  until  it  is  required  for  use  ;  in  this  case, 
to  each  ton  of  saponified  fat  or  oil,  an  addi¬ 
tion  is  made  of  from  3  to  3  £  cwt.  of  dextrine, 
which  is  first  mixed  with  from  1  to  1A  cwt. 
of  cold  water,  and,  after  standing  for  an  hour, 
6  cwt.  of  nearly  boiling  water  are  added  ;  it 
is  then  mixed  with  the  soap  in  the  manner 
hereinafter  mentioned. 

White  soap  is  made  by  the  patentee  from 
tallow  or  oil  and  alkali,  in  a  boiler  heated 
by  a  steam  jacket,  using  as  much  alkali  as 
the  tallow  or  oil  will  take  up  ;  and  when  the 
soap  is  in  a  fit  state  “  to  cleanse  into  a  frame,” 
he  takes,  for  each  ton  of  saponified  matter, 
from  44  to  5  cwt.  of  dextrine,  in  its  wet  state, 
and  adds  thereto  about  6  cwt,  of  boiling  water 
so  as  to  make  it  into  a  thin  paste.  This  paste, 
as  soon  as  all  the  spent  lye  is  pumped  out 
of  the  boiler,  is  added  to  the  soap,  and,  when 


properly  mixed  and  heated,  the  soap  may  be 
cleansed  into  frames,  in  the  usual  way.  Yel¬ 
low  soap  is  made  in  a  common  soap  pan, 
with  tallow  or  oil  and  alkali,  and  either  with 
or  without  resin;  after  the  soap  is  “  fitted,” 
it  is  heated  in  the  boiler  before  mentioned, 
and  the  above  quantity  of  dextrine  is  added, 
in  the  manner  described.  If  no  resin  is  put 
in  the  soap,  a  much  larger  quantity  of  dex¬ 
trine  may  be  used  ;  and  it  may  be  added 
either  with  or  without  “  fitting  ”  the  soap. 

When  Jibrine  is  used  in  the  manufacture 
of  common  soap,  as  much  water  is  taken 
from  it  as  will  leave  a  thick  body,  which  is 
then  put  into  a  boiler,  heated  by  steam,  toge¬ 
ther  with  an  equal  quantity  of  tallow  or  oil 
and  resin  ;  alkali  is  added  in  the  usual  way, 
and  the  whole  is  boiled  until  it  is  ready  to  be 
cleansed  into  frames. 

Common  soap,  made  in  the  ordinary  man¬ 
ner,  and  containing  a  large  quantity  of  alkali, 
may  be  re-melted,  and  dextrine  added  thereto, 
for  the  purpose  of  improving  its  color,  and 
preventing  it  from  wasting  so  fast  in  hot 
water  as  it  would  otherwise  do. 

In  concluding  the  description  of  this  in¬ 
vention,  the  patentee  says,  “What  I  claim 
as  my  invention  is — First,  the  mode  of  manu¬ 
facturing  soap  by  combining  therein  the 
vegetable  matters  which  [  have  called  dextrine 
and  jibrine ,  by  mixing  the  same  with  saponi¬ 
fied  fats  or  oils,  as  herein  described  ;  and, 
Secondly,  I  claim  the  obtaining  dextrine  and 
jibrine,  to  be  used  in  the  manufacture  of  soap, 
by  means  of  the  sieves,  as  herein  described.” 


Ill  PHARMACY,  MATERIA  MEDICA,  THERAPEUTICS, 

ETC, 


THE  PHARMACEUTICAL  SOCIETY. 

To  the  Editors  of  The  Chemist. 
Gentlemen, — 

The  readers  of  the  ‘‘Transactions  of  the 
Pharmaceutical  Society  of  Great  Britain” 
will  not  unfrequently  find  among  the  notices 
to  correspondents  passages  such  as  this — 

“ - —  and - enclose  hand-bills  issued  by 

Chemists  which  reflect  no  credit  on  the  par¬ 
ties.”  Wherever  it  is  possible  (and  this, 
alas  !  is  but  seldom  the  case),  there  is  very 
carefully  added  to  the  end  of  the  paragraph — 
“The  parties  are  not  members  of  the  Society.” 

Now,  how  numerous  are  the  presentations 
of  curious  and  amusing  shop-bills  which  the 
Editor  of  the  above  Transactions  does  receive 
N.S.,  Vol,  II. 


it  is  impossible  to  estimate  ;  but  I  should  think 
they  must  be  manifold.  I  have  knowledge 
cf  many  being  sent,  which,  perhaps,  from 
pressure  of  editorial  engagements,  perhaps 
from  more  prudential  motives,  have  not  even 
received  the  attention  of  an  acknowledgment 
among  the  answers  to  correspondents. 

Not  long  since,  I  forwarded  to  the  Editor 
some  specimens  which  I  thought  would  be 
amusing  to  the  readers  of  the  Pharmaceutical 
Transactions,  and  would  at  the  same  time 
exemplify  to  the  Council  the  way  in  which 
the  initials  of  the  Society  were  perverted.  As 
it  has  not  been  deemed  convenient  to  print 
them  in  the  Magazine  to  which  I  conceive 
they  of  good  right  belong  (being  the  effusions 
of  one  of  its  proprietors),  I  now  forward 
you  copies  thereof. 

Some  few  months  back,  I  was  travelling 

Y 


322 


PHARMACY,  MATERIA  MEDICA, 


through  a  town  situate  a  short  distance  north 
of  London,  and  had  occasion  to  go  into  a 
shop  wherein  was  displayed,  just  in  front  of 
the  door-way,  and  about  four  feet  within  the 
shop,  the  diploma  of  the  Pharmaceutical 
Society,  handsomely  framed,  glazed,  and 
elevated  on  a  stand,  enough  to  convince  the 
“uninitiated"  that  they  stood  in  the  pre¬ 
sence  of  a  “Royal  Arch"  Chemist  whenever 
they  stood  before  the  head  of  that  emporium. 
From  this  establishment  I  obtained  the  fol¬ 
lowing  poem  : — 

“  If  drugs  you  would  have  of  the  very  best  sort, 

Go  to - the  Chemist,  wher®  they  may  be  bought, 

And  fine  patent  medicines  for  woman  or  man, 

Horse,  cattle,  and  pig  drinks  the  best  that  you  can  ; 
Genuine  sheep  ointment  the  strongest  that’s  made, 

In  preparing  of  which - can  challenge  the  trade. 

If  tea  you  would  have  of  the  finest  in  kind, 

The  price  and  the  palate  he’ll  suit  to  your  mind : 
He’s  fine  Turkey  coffee  the  best  in  the  mart, 

To  warm  both  the  stomach  and  gladden  the  heart : 

If  wines  are  your  object,  both  strong,  good,  and  old, 
His  is  the  shop  where  the  purest  are  sold  ; 

They’ll  cheer  up  the  spirits  and  be  a  reliever 
From  cholera  morbus  or  typhus  fever. 

His  segars  and  snuffs  are  the  rarest  indeed, 

And  as  for  tobacco  the  pure  foreign  weed. 

If  spices,  vinegar,  or  pickles  you’d  buy, 

Just  step  into - ’s,  have  a  little,  and  try 

Figs,  oranges,  lemons,  or  sugar-candy, 

Barley-sugar,  and  most  sweets  that  are  handy, 
Lozenges,  nuts,  muscatels,  almonds,  and  prune 
Fifes,  flutes,  and  violins  for  playing  your  tunes. 

If  such  you  may  want  the  best  you  can  get, 

As  none  ere  sold  better  in  - shire  yet. 

The  young  and  the  old  may  be  suited  to  taste, 

With  fish-sauces,  capers,  or  anchovy  paste  ; 

Also  tooth,  clothes,  nail,  plate,  hair  brushes,  and  oil, 
Perfumery,  hair  pins,  and  comos  free  from  soil. 
Jewellery  cheaper  by  twenty  per  cent. 

Than  many  could  buy  if  to  London  they  went. 
Stationery  in  all  its  various  branches, 

Engraving  performed  as  fashion  advances. 

A  large  stock  of  snuff-boxes,  rich,  good,  and  rare, 
And  Rowland’s  maccassar  for  oiling  the  hair. 

Fancy  soaps  of  all  sorts  for  beauty  and  smell, 

Cold  cream  for  the  hands  and  face— lip-salve  as  well. 
His  paints,  oils,  and  colors  the  richest  in  shade, 

And  as  to  quality  the  best  that  are  made. 

Ready  money,  yemember,  kills  flying,  they  cry, 

The  which  you  must  pay  for  whatever  you  buy.” 

I  presume  the  best  course  is  to  offer  no 
opinion  on  this,  but  to  lay  it  before  your 
readers  as  a  sample  of  one  of  the  elements 
of  which  that  great  compound  body  called 
the  Pharmaceutical  Society  is  composed. 

The  next  bill  which  I  obtained  from  this 
gentleman’s  establishment  was  concerning 
some  pills  which  he  prepares,  and  which  he 
calls  “  Odd  Fellow  Pills."  I  have  not  one 
of  these  specimens  by  me  now,  or  I  would 
send  it  to  you  ;  however,  I  .shall  be  passing 
through  this  lucky  town  again  shortly,  and  I 
will  then  obtain  one,  and  forward  it  to  you. 
To  this  the  proprietor  signs  his  name,  and 
adds  all  the  following  initials  : — M.P.S.G.B., 
and  M.l.O.O.F.M.U.  Now,  do  not  be 
envious  because  you  cannot  write  so  many 
letters  after  your  own  names,  1  will  tell  you 
how  fo  obtain  this  privilege ;  pay .  two 


guineas  a  year  to  the  Pharmaceutical  So¬ 
ciety,  that  gives  you  the  M.P.S.G.B.,  then 
join  the  Odd  Fellows  Society,  and  that  gives 
you  the  M.I.O.O  F.M.U.,  which  seven 
letters  mean,  Member  of  the  Independent 
Order  of  Odd  Fellows  of  the  Manchester 
Unity.  Do  not  be  so  profane  as  to  suppose 
that  these  initials  are  of  no  use  ;  don’t  they 
sadly  puzzle  the  uninitiated,  and  don’t  they 
look  vastly  as  though  the  man  to  whom  they 
belong  has  passed  through  much  laborious 
study,  and  been  “tried  and  approved"  by 
learned  examiners.  Then  observe  what 
weight  it  gives  to  your  name  should  you  be 
required  to  give  a  certificate  to  any  of  your 
friends  or  neighbors,  no  matter  what  you  are 
required  to  certify  to,  you  must  be  suppposed 
to  understand  it ;  a  man’s  knowledge  must  be 
very  little  short  of  universal  to  entitle  him  to  so 
many  letters  attached  to  his  name,  all  mark¬ 
ing  a  high  state  of  knowledge  in  some  of  the 
sciences.  Do  you  doubt  this  ? — then  take  an 
example  : — 

“  -  ACADEMY. 

“  BOARDING,  WEEKLY,  AND  DAY  SCHOOL, 

“  CONDUCTED  BY  THE  MISSES - , 

“  Who  return  their  most  sincere  gratitude  to  their 
friends  that  have  given  to  them  their  confidence  and 
support  for  so  lengthened  a  period  of  years,  and  beg 
most  respectfully  to  announce  that  they  havp  changed 
their  residence  to  more  enlarged,  healthy,  and  capa¬ 
cious 'premises,  and  consequently  have  no  hesitation 
in  saying  that,  by  their  indefatigable  exertions, 
united  with  a  healthy  spot,  in  one  of  the  most 
healthy  towns  in  the  kingdom,  parents  who  value 
the  progress  of  intellectual  and  mental  faculty  of 
their  offspring,  with  indulgence  and  every  attention 
combined,  cannot  hesitate  their  qualifications,  when 
the  following  respectable  certificates  are  given  : — 

“  TESTIMONIALS. 

“  To  the  Misses - 

“Ladies — I  have  every  reason  to  he  satisfied  as 
regards  your  capacity  for  educational  qualifications 
of  children  in  French,  drawing,  needle-work,  and 
pure  English  grammatical  pronunciation,  as  also 
good  moral  discipline,  from  vigilant  inspection  of 
your  tuition  of  two  children  of  mine,  who  have  been 
pupils,  one  from  the  age  of  two  years  up  to  the  age 
of  twelve,  and  who  still  continues  with  you,  and  that 
she  there  first  learnt  her  alphabet,  rudiments  in 
music,  drawing,  &c.  &c.  &c.,  which  you  ladies  have 
proved  yourselves  competent  to  give,  and  heg  to 
subscribe,  yours,  thankfully, 

“ - ,  Chemist,  M.P.S.G.B, 

“  We,  the  undersigned,  feel  equally  satisfied  with 

the  educational  talents  of  the  Misses  - ,  as 

Mr. - -  does.*' 

After  this,  you  can  no  longer  doubt  that 
the  august  M.P.S.G.B.  may  be  made  ser¬ 
viceable  to  tbe  interests  of  your  friends  and 
neighbors;  and  as  a  last  (a parting)  gift,  I 
enclose  you  a  specimen  of  this  pharmaceutist’s 
shop-bills,  wherein  Scripture,  classic  litera¬ 
ture,  the  writings  of  divines  and  poets,  are 
all  brought  before  the  reader  to  recommend 
a  pill.  Gentlemen,  what  think  you  of  th 
society  fo  which  this  chemist,  grocer,  wine- 
merchant,  pigs’  feet  dealer  (for  a  dish  of 
pigs’  feet  stood  on  his  counter  for  sale) — this 
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jeweller,  fiddle  seller,  &c.  &c.,  pays  his  two 
guineas  annually,  under  a  fear  that  if  he  and 
many  others  did  not  so  pay,  the  strong  arm 
of  the  law  would  interfere — aye,  and  j  ustly 
and  properly  interfere,  to  prevent  such  per¬ 
sons  from  adding  to  their  other  manifold  en¬ 
gagements  that  of  practising  as  apothecaries. 
Oh !  a  little  pure  chemistry  is  far  more 
delightful  than  a  great  deal  of  quackery,  but 
’tis  less  profitable.  Yours,  &c., 

Nemo. 


THE  PHARMACEUTICAL  SOCIETY. 

To  the  Editors  of  The  Chemist. 

Gentlemen, — 

If  you  will  refer  to  the  Pharmaceutical 
Transactions  published  on  the  1st  of  June, 
you  will  find  that  some  persons  have  made 
the  very  reasonable  inquiry,  “  When  does 
the  Council  intend  to  apply  to  Parliament 
for  a  bill  to  protect  qualified  Chemists  and 
Druggists  ?”  The  answer«given  is  concise — 
“  As  soon  as  the  proper  time  arrives  Iu 
reading,  it  is  sometimes  the  case  that  a  par¬ 
ticular  sentence  makes  such  a  strong  im¬ 
pression  on  the  mind,  that  we  find  it  pressing 
itself  upon  our  notice  at  times  and  in  places 
when  and  where  we  did  not  expect  it.  This 
same  sentence,  u  as  soon  as  the  proper  time 
arrives,”  had  this  peculiar  effect  on  me,  and 
I  found  myself  frequently  wondering  when 
this  proper  time  was  likely  to  come ;  and  this 
has  induced  me  to  look  more  closely  into 
the  progress  and  present  financial  position  of 
the  Pharmaceutical  Society,  and  to  reckon 
how  much  the  druggists  of  this  country 
have  paid  for  their  cap  and  bells.  It  will, 
perhaps,  be  as  well  for  me  to  confess  myself 
a  country  druggist,  living  in  a  small  market- 
town,  and  that  I  have  paid  four  annual  sub¬ 
scriptions  to  the  Pharmaceutical  Society, 
amounting  to  eight  guineas  ;  the  young  gen¬ 
tlemen  in  my  shop  have  also  contributed 
other  six  guineas.  If  I  were  asked  why  I 
have  contributed  these  eight  guineas,  and 
Countenanced  the  paying  of  the  other  six,  I 
should  first  impress  upon  the  person  asking- 
such  question,  that  I  did  not  pay  it  or  join 
the  Pharmaceutieal  Society  from  any  fear  of 
Mr.  Hawes’s  Medical  Reform  Rill ;  neither 
do  I  continue  to  pay  two  guineas  a  year  for 
the  purpose  of  assisting  in  “  uniting  the 
chemists  and  druggists  into  one  ostensible, 
recognised,  and  independent  body,  for  pro¬ 
tecting  their  general  interests,”  if  by  their 
general  interests  be  meant  the  perpetuation 
of  their  encroachment  on  the  province  of 
the  regularly-educated  medical  practitioner, 


and  their  dabbling  in  a  science  for  which 
they  are  not  qualified ;  but  I  have  hitherto 
paid  my  two  guineas  per  annum  with  the 
hope  and  expectation  of  seeing  it  applied  to 
“  the  advancement  of  Pharmacy,  by  fur¬ 
nishing  an  uniform  system  of  education 
and  as  this  was  one  of  the  avowed  objects  for 
which  the  Society  wras  formed,  it  is  surely  not 
premature,  in  the  fourth  year  of  its  existence, 
to  inquire  how  far  there  is  expectation  of 
this  object  being  accomplished  ?  The  Journa  l 
says,  “  as  soon  as  the  proper  time  arrives.” 
This,  of  course,  implies  that  the  proper  time 
has  not  yet  “  arrived.”  Well,  then,  in  the 
fourth  year  of  its  existence,  after  having  re¬ 
ceived  (if  we  estimate  the  present  year’s 
income  by  the  last)  over  20,000/.,  what  is 
the  Society  effecting  in  the  way  of  furnishing 
this  “  uniform  system  of  education  ?”  Can 
you,  gentlemen,  answer  this  question  ?  Is 
not  the  proper  time  come,  when  20,000/. 
have  been  subscribed,  and  when  between 
8,000/.  and  9,000/.  of  those  subscriptions 
are  quietly  placed  aside  in  the  Funds  ?  Is 
it  sufficient  for  the  wants  of  our  profession 
that  a  course,  or  that  courses  of  lectures  are 
given  ?  I  admit  the  high  talent  of  most  of 
the  gentlemen  who  deliver  those  lectures  ; 
but  if  Liebig,  Faraday,  Graham,  Brande, 
and  all  the  others  whose  names  are  famous  in 
the  sciejuce,  stood  in  the  Society’s  rooms 
daily,  and  lectured  without  ceasing,  they 
would  fail  to  teach  chemistry,  unless  they 
combined  practice  with  their  theory.  But, 
to  shift  my  position  from  general  to  particu¬ 
lars.  A  short  time  since  a  young  gentleman, 
who  had  completed  his  term  of  apprentice¬ 
ship  with  me,  went  to  London  with  a  view 
of  carrying  forward  his  chemical  education  ; 
he  had  been  a  subscriber  to  the  Pharma¬ 
ceutical  Society  from  the  first ;  he  had  care¬ 
fully  read  and  studied  all  its  printed  <£  Trans¬ 
actions  he  had  had  the  advantage  of  a 
good  library  of  chemical  works,  and  almost 
every  English  periodical  devoted  to  the 
science ;  he  had  had  time  and  opportunities 
offered  him  for  study,  and  he  had  taken 
advantage  of  these.  I  am  one  of  those  who 
subscribe  to  the  opinion  expressed  by  Mr. 
Bullock  in  his  lecture,  reported  in  your  last, 
that  “  the  man  who  prepares  a  prescription 
ought  to  he  capable  of  making  an  analysis .” 
Now,  had  the  Pharmaceutical  Society  esta¬ 
blished  a  school  of  chemistry,  and  employed 
in  it  well  qualified  men — and  there  are  many 
such  to  be  found — gentlemen,  the  chief  busi¬ 
ness  of  whose  lives  has  been  to  gather  know¬ 
ledge,  and  impart  it  to  others  in  the  most 
useful  method  ;  had  there  existed  the  means 
of  this  young  man  employing  the  whole  of  the 
day  in  the  study  and  practice  of  chemistry  on 
the  Society’s  premises,  he  would  undoubtedly 
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have  enrolled  himself  among  the  number 
of  students.  As  it  is,  he  contributes  towards 
its  yearly  income,  pays  towards  and  attends 
its  lectures,  and  is  obliged  to  study  practical 
chemistry  elsewhere.  Do  you  think  this  a 
solitary  instance  ?  Would  not  every  chemist, 
druggist, or  pharmaceutist  (by  whatever  name 
you  like,  for  chemists  are  scarce,  though 
druggists  are  manifold),  be  glad  to  have  some 
authorised  school  or  college  to  which  his 
pupils  could  repair  for  the  completion  of 
their  education,  where  they  could  be  in¬ 
structed  at  a  somewhat  less  cost  than  they 
are  now  obliged  to  incur,  as  private  pupils, 
in  the  laboratory  of  some  professor,  at  a  cost 
of  100/.  or  150/.  per  annum?  But,  perhaps, 
the  proper  time  lias  not  yet  arrived. 

In  the  year  1842,  a  very  excellent  letter 
was  published  by  Dr.  Gregory,  Professor  of 
Chemistry  at  Aberdeen,  addressed  to  the  Earl 
of  Aberdeen,  “  On  the  state  of  the  Schools 
of  Chemistry  in  the  United  Kingdom 
this  letter  has,  doubtless,  been  read  by  most 
of  your  subscribers  ;  and  I  would  take  the 
liberty  of  recommending  it  to  the  careful 
perusal  of  every  subscriber  to  the  Pharma¬ 
ceutical  Society.  The  Professor,  in  the 
commencement  of  this  letter,  sets  forth,  in  a 
very  striking  and  lively  manner,  the  import¬ 
ance  of  our  science  ;*  expresses  his  regret 
at  the  imperfection  of  the  schools  of  che¬ 
mistry  in  this  country,  and  points  attention 
to  the  school  in  the  University  of  Giessen, 
built  and  furnished  under  the  superintend¬ 
ence  of  Professor  Liebig.  On  the  point  of 
expenses,  Dr.  Gregory  remarks,  “The  ab¬ 
solutely  necessary  expenses  of  a  laboratory 
may  be  classed  under  three  heads — 

“1.  The  original  outlay  in  building  and 
furnishing  the  laboratory. 

“  2.  The  annual  outlay  for  materials,  and 
for  the  wear  and  tear  of  apparatus,  and  for 
fuel. 

“  3.  The  salaries  of  an  assistant  and  ser-„ 
vant,  & c.” 

We  find  in  this  letter  that  the  cost  of 
building  the  laboratory,  including  all  fur¬ 
naces,  sand-baths,  water-pipes,  and  the 
numerous  indispensable  fixtures,  was  about 
1,120/.,  and  it  is  accommodating  fifty  prac¬ 
tical  students.  The  annual  expense,  when 
the  pupils  did  not  exceed  fifteen,  was  130/., 
or  at  the  rate  of  8/.  13s.  4d.  per  pupil. 

The  salaries  of  an  assistant  and  servant 
are  paid  by  the  Government,  as  are  most  of 
the  other  expenses.  The  Professor  has 
a  handsome  salary,  and  a  free  house.  The 

*  Much  that  is  pleasing  and  instructive 
will  also  be  found  by  your  young  readers  in 
Professor  Liebig’s  Familiar  Letters  on 
Chemistry.  1844.  ! 


fees  paid  by  working  pupils  are  calculated 
according  to  the  number  of  d*ys  per  week 
employed  in  the  laboratory.  Those  who  work 
one  day  per  week  during  the  course  pay  about 
1/.  2s. — for  every  additional  day  the  charge 
is  the  same ;  but  most  of  the  students  work 
six  days  per  week,  and  pay  about  (>/.  1  Is. 
for  the  course,  the  length  of  which  is  from 
eight  to  nine  months. 

From  these  extracts  it  appears — 

1st.  That  a  laboratory,  capable  of  accomo- 
datingSO  pupils,  can  be  builtand  furnished  for 
about  1,200/.  2nd.  That  the  expenses  of 
maintaining  the  laboratory  is  about  9/.  for 
each  pupil  studying  therein. 

Then,  as  the  Government  of  this  country 
is  not  at  all  likely  to  furnish  funds  for  the 
support  of  a  chemical  school,  we  must  look 
entirely  to  the  students.  Suppose,  then,  that 
to  the  cost  of  maintaining  the  laboratory 
were  added  such  a  further  sum  as  would  be 
deemed  sufficient  to  pay  the  salaries  of  pro  ¬ 
fessor,  assistants,  servants,  &c.,  and  this  fur¬ 
ther  sum  charged  on  the  pupils  ;  for  instance, 
add  another  15/.  to  the  9/.,  making  24/.  for 
the  eight  months’  oourse  of  practical  chemis¬ 
try  ;  of  this  15/.,  one-third  might  be  devoted 
to  the  professor  as  his  salary,  and  the  other 
two-thirds  divided  among  his  assistants  and 
servants. 

In  the  year  1843,  there  were  upwards  of 
3,000  subscribers  to  the  Pharmaceutical  So¬ 
ciety  :  supposing,  for  illustration,  that  this 
was  the  outside  number  of  persons  who  could 
be  compelled  to  qualify  themselves  for  the 
practice  of  pharmacy,  then,  as  we  may  cal¬ 
culate  that  the  average  duration  of  these 
persons  will  not  exceed  40  years,  it  will  show 
90  students  always  under  tuition,  even  if 
none  study  more  than  one  season. 

But  would  it  be  wise  to  leave  it  to  the 
choice  of  young  men  (or  to  their  parents) 
whether  they  should  study  practical  chemis¬ 
try  under  experienced  professors,  or  set 
themselves  down  as  vendors  of  drugs  without 
having  obtained  the  necessary  qualifications  ? 
Surely  not;  the  education  should  be  com¬ 
pulsory,  and  a  parent,  when  placing  his  son 
in  this  business  should  know  that  it  involved 
the  expense  of  the  young  man  studying  at 
the  authorised  and  acknowledged  school. 
But  perhaps  it  is  the  intention  of  the  Council 
of  the  Pharmaceutical  Society  to  do  some¬ 
thing  better  than  all  this  “when  the  proper 
time  arrives.”  Well,  then,  when  will  this 
important  time  arrive  ?  What  delays  it?  Are 
not  four  years  sufficient  to  digest  and  mature 
plans  ?  Is  not  a  capital  of  8,000/.  and  nearly 
4,000  subscribing  members  sufficient  to  in¬ 
spire  the  timid  Council  with  enough  confi¬ 
dence  to  apply  to  Parliament?  If  these 
things  are  not  enough,  can  you,  gentlemen, 
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tell  me  what  they  wait  for  ?  I  trust  they 
will  no  longer  delay,  but  awake,  arise,  and 
show  that  they  are  earnest  for  the  extension 
of  a  knowledge  of  practical  chemistry.  If 
they  delay  longer,  will  not  their  country  bre¬ 
thren  have  cause  to  suspect  that  it  is  love  of 
their  present  power  and  position,  and  fear 
of  losing  this  power  ;  and  clearly  foreseeing 
that  a  school  of  chemistry  once  established 
by  law  would  swallow  up  all  necessity  for 
the  present  Pharmaceutical  Society,  that 
keeps  them  from  the  good  work.  If  they 
longer  delay,  all  those  who  now'  entertain  an 
erroneous  impression  of  the  powders  and  pri¬ 
vileges  conferred  on  the  Society  by  the  char¬ 
ter  (the  costly  charter),  and  all  those  wrho 
have  hitherto  entertained  fears  lest  legislative 
enactments  should  be  retrospective,  'will  have 
come  to  right  conclusions  on  these  points, 
and,  fear  no  longer  influencing  their  judg¬ 
ments,  they  will  withdraw  their  subscriptions. 

As  I  have  now7  trespassed  at  great  length 
on  your  space,  I  will  for  the  present  close 
my  remarks  with  some  extracts  from  the 
financial  reports  of  the  Society. 

In  the  first  year,  1841,  the  income  of  the 
Society  w'as  1,944/.  11s.,  and  wras  derived 
from  934  subscriptions,  some  donations,  &c. 
& c.  The  expenditure  was  279/.  16s.  3d. 

The  first  three  months  of  the  year  1842, 
the  Society’s  income  was  3,220/.  18s.  2d. 
and  derived  from  1,960  subscriptions,  pre¬ 
mium  on  exchequer  bills,  donations,  &c.  &c. 

The  expenditure  for  these  three  months 
was  867/.  18s.  4d.  ;  at  this  period  of  the 
Society’s  affairs,  we  find  2,991/.  5s.  invested 
in  the  public  funds  ;  also  871/.  3s.  3d.  trans¬ 
ferred  from  the  Druggists’  Association  Fund 
of  1815. 

The  Pharmaceutical  Transactions  in  1841, 
cost  50/.  per  number  ;  there  were  then  934 
subscribers. 

They  also  cost  50/.  per  number  in  the  first 
three  months  of  1842,  when  there  were  1,000 
more  subscribers. 

The  income  of  the  Society  from  1st  of 
May,  to  31st  of  December,  1842,  amounted 
to  3,149/.  2s.  8d.,  and  was  derived  from  2,029 
subscriptions,  donations,  entrance  fees,  re¬ 
gistrations,  interest  on  stock,  &c.  &c. 

The  total  number  of  subscribers  this  year 
was  3, 971,  and  the  gross  income  6,369/.  1  Ocl . ; 
for  the  last  eight  months  of  the  year  the 
Journal  cost  1,078,  or  nearly  135/.  per  month, 
or  about  5s.  6d.  for  each  subscriber  for  the 
eight  months. 

Out  of  this  eight  months’  income  there 
wras  invested  in  the  public  funds  the  sum  of 
1,838/.  2s. ;  the  amount  paid  away  for  rent 
and  rates  was  224/,  9s.  9d.  The  expenses 
of  the  lectures  exceeded  the  amount  of  re¬ 
ceipts  from  pupils  by  10s,  4d, 


In  the  year  1843,  the  receipts  of  the  Society 
amounted  to  6,438/.  Is.  5d-,  and  was  de¬ 
rived  from  3,634  subscribers,  together  with 
donations,  interest,  fees  of  admission  to  lec¬ 
tures,  registrations,  &c.  &c. 

Out  of  this,  2,445/.  3s.  7d.  was  invested 
in  the  public  funds.  This  year  there  is  a  fall¬ 
ing  off  of  325  subscribers,  23  of  whom  wrere 
members,  and  302  associates  ;  there  is  an 
addition  of  5  life  members  ;  the  total  number 
connected  with  the  Society  was  3,651.  The 
Journal  cost  with  its  delivery  1,293/.  Is.  2d., 
or  a  trifle  above  7s.  for  each  subscriber  ;  the 
school  of  pharmacy,  which,  I  suppose,  means 
the  lecturer’s  fees,  cost  577/.  14s.;  the  re¬ 
ceipts  from  pupils  who  attended  those  lec¬ 
tures,  207/.  7s.  fid.  ;  loss,  370/.  7s.  6d.  The 
charter  cost  66 71.  19s.  Travelling  expenses 
of  county  members  of  Council,  20/.  15s.  6d. ; 
rent,  rates,  &c.,  355/.  10s.  5d. ;  advances  to 
branch  schools  in  the  country,  221/.  10s.  ; 
and  the  account  closes  with  the  treasurer 
having  advanced  1,351  15s.  lid.  for  the  use 
of  the  Society,  which  of  course  has  been  paid 
out  of  this  year’s  subscriptions,  and  we  shall 
know  all  about  next  June. 

In  the  foregoing  I  have  written  nothing 
but  what  I  have  gathered  from  the  printed 
reports  of  the  Society  ;  if,  in  any  point,  I  am 
in  error,  it  has  not  been  intentional,  but  pro¬ 
ceeds  from  not  clearly  understanding  the 
statements  printed.  I  think  I  am  substan¬ 
tially  correct  in  all  I  have  advanced ;  and  now, 
gentlemen,  when  will  the  proper  time  arrive 
for  establishing  “  an  uniform  system  of  edu  ¬ 
cation  ?” 

I  am,  gentlemen, 

Respectfully  yours,  &c., 

A  Country  Druggist. 


ON  FIX  ABIETINA,  VEL  BURGUN- 
DICA— TRUE  AND  FACTITIOUS. 

BY  A.  J.  COOLEY. 

The  resin  of  the  Pinus  Abies,  obtained  by 
making  incisions  through  the  bark,  when 
purified  by  subsequent  melting,  and  straining 
through  coarse  bagging  or  cloths,  forms  the 
true  Burgundy  pitch  of  the  British  Pharma¬ 
copoeias  (Pix  Abietina,  Lond ;  Pix  Bur- 
gundica,  Edin.  and  Dubl.)  The  process 
of  purification,  &c.,  is  carried  on  shortly 
after  the  period  of  its  collection,  which  takes 
place  principally  in  the  neighborhood  of 
Neufcliatel,  from  whence  it  is  brought  in 
casks  and  other  packages,  and  may  be  ob¬ 
tained  in  this  country  at  a  very  reasonable 
price. 

For  many  years,  however,  the  importation 
of  this  article  has  been  gradually  lessening, 
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and,  at  the  present  time,  the  greater  portion 
ol  the  Pix  Burgundica  consumed  in  England 
is  a  compound,  formed  principally  of  the 
resin  of  the  Pinus  Sylvestris,  P.  Australis, 
p.  Toeda,  P.  Maritima,  &c.,  popularly  known 
under  the  name  of  yellow  resin.  The  latter 
article,  or  factitious  Burgundy  pitch,  com¬ 
monly  known  among  manufacturing  drug¬ 
gists  as  British  pitch,  or  common  Burgundy 
pitch,  though  frequently  possessing  a  live¬ 
lier  color,  is  deficient  in  many  of  the  pro¬ 
perties  and  qualities  of  the  imported  article. 
The  genuine  Burgundy  pitch  possesses  an 
agreeable  aromatic  terebinthinate  odor,  a 
warm  resinous  taste,  and  an  opaque  yel¬ 
lowish-brown,  or  reddish-brown  color.  It 
rapidly  softens  when  held  in  the  hand,  and 
displays  considerable  unctuousness  and  tena¬ 
city,  at  the  same  time  that  it  admits  of  being 
easily  broken  by  a  smart  blow.  The  mass 
of  the  factitious  pitch,  on  the  contrary,  is  of 
a  livelier  color,  and  more  friable,  has  a 
nauseously-resinous  taste,  and  is  wholly  de¬ 
ficient  in  that  aromatic  odor  and  that  pecu¬ 
liar  toughness  which  have  been  just  mentioned. 
The  physiological  action  of  the  two  articles 
is  also  considerably  different.  True  Bur¬ 
gundy  pitch  acts  upon  the  skin  as  a  powerful 
local  stimulant,  exciting  a  slight  degree  of 
inflammation,  and  not  unfrequently  pro¬ 
ducing  a  pimply  eruption,  and  an  exuda¬ 
tion  of  purulent  matter  from  the  cuticle  on 
which  it  is  applied.  It  is  celebrated  for  its 
effects  when  employed  as  a  plaster,  in  all 
cases  where  warmth,  support,  and  long  ad¬ 
hesion  to  the  skin  are  desirable,  and  in  the 
latter  quality,  perhaps,  no  substance  equals 
it.  I  have  worn  a  plaster  of  pure  Burgundy 
pitch  over  my  chest  from  the  month  of 
November  to  the  following  April,  and  still 
sufficient  adhesiveness  has  remained  to  keep 
it  in  its  place.  The  factitious  Burgundy 
pitch  possesses  similar  properties,  but  in  an 
immensely  less  degree,  and  it  appears  won-_ 
derfui  that  the  trifling  difference  in  price 
between  the  twro  should  have  been  the  means 
of  banishing  the  genuine  article  from  the 
shops  of  the  larger  portion  of  the  retail 
druggists. 

The  method  of  producing  a  beautiful 
article  of  factitious  pitch,  much  superior  to  | 
that  usually  met  with  in  trade,  is  to  melt  j 
1  cwt,  of  good  yellow  resin,  and  when  it  is  ! 
liquid  to  withdraw  the  heat,  and  add  one 
gallon  of  clear  linseed  oil,  and  a  sufficient 
quantity  of  palm  oil  or  annotto  to  impart 
a  proper  color.  The  mass  is  then  to  be  well 
stirred  together  with  a  large  wooden  spatula, 
and  either  allowed  to  cool  sufficiently  by 
standing,  or  by  working  it  with  cold  water, 
when  it  is  taken  out  and  pulled  through  the 
hands  repeatedly  (in  the  same  way  as  em- 


plastrum  plumbi  is  treated),  and  then  placed 
in  bladders  or  stands  for  use.  The  palm 
oil  ought  to  be  of  the  finest  quality  and 
color,  as  if  the  latter  (especially)  be  deficient, 
so  much  will  be  required  to  produce  the 
necessary  tint,  that  it  will  render  the  article 
rather  too  soft.  But  this  is  easily  known 
by  a  previous  trial  on  a  small  scale,  for, 
by  adding  the  palm  oil  previously  to  the 
linseed  oil,  the  latter  being  then  added  gra¬ 
dually,  and  the  mixture  submitted  to  occa¬ 
sional  trials,  by  cooling  a  small  portion, 
the  object  to  be  aimed  at  is  to  produce  an 
article  sufficiently  firm  to  resist  the  heat  of 
summer,  without  becoming  too  brittle  when 
exposed  to  the  cold  of  winter. 

When  annotto  is  employed,  the  color  is 
more  brilliant  and  durable,  but  its  use 
requires  more  management.  It  should  be 
boiled  in  a  separate  vessel  with  a  little  water, 
until  the  whole  is  mixed,  when  a  little  of  the 
melted  resin  should  be  added,  and  the  boil¬ 
ing  again  continued  for  a  short  time.  The 
mixture  may  then  be  poured  into  the  other 
ingredients  melted  together,  and  the  whole 
must  be  then  well  mixed  up.  When  this 
coloring  is  'employed  instead  of  palm  oil, 
more  linseed  oil  may  be  used  ;  but,  as  be¬ 
fore  mentioned,  the  quantity  of  this  article 
necessarily  will  depend  on  circumstances, 
easily  ascertained  by  a  person  of  any  expe¬ 
rience.  The  addition  of  a  little  of  the 
“  droppings’ '  or  “  bottoms’  ’  of  Canada 
balsam,  Ohio  turpentine,  oil  of  juniper,  &c., 
will  vastly  improve  this  article,  and  render 
it  equal  to  foreign  pitch ;  but  in  commerce 
this  is  never  attempted,  the  great  aim  being 
a  MODERATELY  LIVELY  COLOR. 

The  manufacture  of  this  article  is  equally 
successful  on  the  small  as  on  the  large  scale  ; 
a  single  pound  may  be  made  quite  as  well 
and  easily  as  a  ton. 

A  common  melting-pan  and  fire  (if  clean 
and  carefully  managed)  will  succeed  suffi¬ 
ciently  ;  but,  of  course,  both  for  safety  and 
convenience,  steam  is  preferable,  and,  on  the 
large  scale,  almost  indispensable. 

A  good  workman  will  pull  and  put  in 
stands  or  casks  about  5  cwt.  daily,  or  from 
1  cwt.  to  3  cwt.  in  bladders,  the  latter 
quantity  depending  on  the  size  of  the  blad¬ 
der  ;  the  small  bladders  occupying  much 
longer,  from  the  greater  loss  of  time  in 
tying,  cutting,  &c. 


POISONING  BY  EUPHORBIA  LA- 
THYRIS. 

BY  M.  JACOB. 

Some  time  ago  the  sieur,  proprietor  in  our 
neighbourhood,  was  suddenly  seized  with 


THERAPEUTICS,  Sec. 


327 


violent  vomiting,  and  sanguinolent  alvine 
dejections,  which  brought  on  death  at  the 
end  of  three  days.  The  authorities,  sus¬ 
pecting  the  circumstances  accompanying  this 
death,  that  poisoning  had  taken  place,  or¬ 
dered  a  chemical  analysis  of  the  body. 

Being  charged,  conjointly  with  Dr.  Le- 
moine,  of  our  town,  by  virtue  of  an  order 
of  M.  Retif,  Judge  of  Instruction  to  the 
Tribunal  of  First  Instance,  of  Tonnerre,  to 
proceed  to  this  analysis,  we  devoted  our¬ 
selves  to  a  series  of  experiments,  in  order  to 
arrive  at  the  detection  of  the  poison.  These 
experiments  having  been  with  us  the  subject 
of  several  important  observations,  and,  think¬ 
ing  that  they  might  not  be  uninteresting  to 
those  of  my  brethren  who  are  engaged  in 
medico-legal  analyses,  I  have  thought  it 
my  duty  to  communicate  to  you  the  princi¬ 
pal  results. 

In  the  first  place  I  shall  observe  to  you, 
that  no  physician  was  called  in  during  the 
first  two  days  of  Severg’s  illness  ;  that, 
during  all  this  time,  the  vomitted  matters 
were  carefully  thrown  away  by  the  persons 
who  were  interested  in  removing  them  ; 
tliart  the  physician  himself,  who  was  called 
in  on  the  third  day,  not  suspecting  poisoning, 
had  not  collected  these  matters ;  that,  finally, 
after  the  most  careful  investigations  have  been 
made,  the  authorities  having  discovered  at 
Severg’s  house  only  some  inactive  plants,  we 
had  no  indications  to  guide  in  the  direction 
to  be  given  to  our  researches. 

1st.  Was  the  death  occasioned  by  the 
action  of  a  poison  ? 

2nd.  If  so,  was  this  poison  organic  or 
mox'ganic  ? 

3rd.  Were  the  various  vegetable  substances 
found  at  Severg’s  house,  and  on  his  dung¬ 
hill,  poisonous,  and  could  we  found  on  them 
alone  the  act  of  an  accusation  of  poisoning  ? 

Such  were,  if  we  have  rightly  appreciated 
the  serious  mission  which  we  had  accepted, 
the  three  questions  which  we  had  to  solve, 
the  three  delicate  problems  on  which  we 
were  called  to  decide,  and  whose  solution 
required  the  numerous  experiments  of  which 
I  now  give  you  the  result. 

The  attentive  examination  of  the  interior  of 
the  stomach  and  large  intestines  of  Sieur 
G.  not  having  led  us  to  any  satisfactory 
result  concerning  the  nature  of  the  poison 
which  we  had  to  seek  ;  not  knowing, ^conse¬ 
quently,  which  way  to  direct  our '  investi¬ 
gations,  we  began  by  submitting  to  a  pro¬ 
longed  decoction,  in  a  close  vessel,  a  portion 
of  the  liver,  a  kidney,  and  half  of  the  stomach 
and  large  intestines.  The  liquid  arising 
from  this  long  decoction,  separated  from  the 
fat  by  cooling  and  decantation,  was  of  a 
deep  yellow,  opalescent,  and  powerfully  red¬ 


dened  litmus.  This  liquor,  concentrated  at 
a  gentle  heat,  was  divided  into  several  por¬ 
tions,  in  order  to  be  submitted  to  the  follow¬ 
ing  various  experiments. 

INVESTIGATION  OF  A  CUPREOUS  POISON. 

Treated  by  ferrocyanuretof  potassium,  arse- 
nite  of  potassa,  hydrosulphurie  acid,  ammo¬ 
nia,  and  a  well  cleaned  iron  plate,  this  liquor 
gavenone  of  the  reactions  of  the  salts  of  copper. 

INVESTIGATION  OF  A  MERCURIAL  POISON, 

Lime-water,  iodide  of  potassium,  the 
small  pill  of  Dr.  James  Smithson,  the  evapo¬ 
ration  of  a  small  portion  of  the  liquid,  and 
the  calcination  of  the  residue  in  a  little  glass 
tube,  did  not  detect  the  presence  of  a  mer¬ 
curial  salt  in  this  liquid ;  it  was  the  same 
with  the  salts  of  lead,  ammonia,  &c.,  the  re¬ 
agents  did  not  detect  the  presence  of  any  of 
these  poisons. 

INVESTIGATION  OF  AN  ARSENICAL  POISON. 

Among  the  mineral  substances,  it  remained 
to  ascertain  whether  it  was  this  very  active 
poison,  so  easily  procured,  and  so  fre¬ 
quently  employed  in  crime. 

We  should  first  mention  that  the  color  of 
the  precipitates,  furnished  by  reagents  em¬ 
ployed  for  dissolving  this  metal,  led  us,  at 
first,  to  fear  having  to  pronounce  on  poison¬ 
ing  by  arsenic.  Thus,  we  paid  particular 
attention  to  the  detection  of  this  poison. 

The  part  of  the  liquid  arising  from  the 
decoction  of  the  organs  already  mentioned, 
under  the  influence  of  a  test  for  arsenic, 
gave  tire  following  precipitations  : — 


RE-AGENTS  EM¬ 
PLOYED. 

Hydrosulphurie  acid 
and  some  drops  of 
hydrochloric  acid. 


Lime  water. 


Nitrate  of  silver. 


Ammoniacal  sul¬ 
phate  of  copper. 


PRECIPITATES  OB¬ 
TAINED. 

Very  scanty  yellow 
precipitate,  manifest¬ 
ed  only  at  the  end  of 
ten  minutes,  and  to¬ 
tally  deposited  in  half 
an  hour.  This  pre¬ 
cipitate  was  not  seu- 
sibly  soluble  in  water. 

An  almost  instan¬ 
taneous  white  preci¬ 
pitate,  soluble  in  ni¬ 
tric  acid,  producing 
a  slight  motion  in  the 
liquor. 

A  very  abundant 
yellow  precipitate, 
partially  soluble  in 
ammonia. 

Green  coloration 
of  the  liquid  in  a 
quarter  of  an  hour ; 
precipitate  of  the 
same  color. 
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All  these  precipitates  having  the  color  of 
those  produced  by  arsenic  with  the  same  re¬ 
agents,  we  thought  it  necessary  to  determine 
their  nature,  and  to  ascertain  whether  they 
have  any  other  origin. 

{To  be  concluded  in  our  next.) 


ANALYSIS  OF  THE  LIVER  OIL  OF 
DIFFERENT  SPECIES  OF  THE 
GENUS  GADUS * 

BY  M.  DE  JONGH. 

M.  Fremy  intends  to  give  an  abstract,  in  an 
early  number  of  this  journal,  of  Berzelius’ 
last  Annual  Report  on  the  Progress  of  Che¬ 
mistry.  Without  wishing  to  anticipate  the 
work  which  our  colleague  1ms  reserved  to 
himself,  we  think  it  right  to  extract  from 
this  work  the  principal  results  of  JVL  de 
Jongh’s  investigations  concerning  cod-liver 
oil  ;  the  more  and  more  important  part 
which  this  oil  takes  iir  therapeutics,  appears 


to  us  to  give  interest  to  this  publication. 
The  author  has  examined,  from  Bergen,  which 
is  procured  from  different  species  of  ( iadtts , 
( Morrhuur ,  I\Ioloa,  Carbonarius,  Cal  lari  us, 
Pollachius ,  and  Milanghius ),  that  of  the 
cod  is  the  best  and  the  most  abundant. 
Three  varieties  of  cod-liver  oil  arc  known  : 
the  white  liver  oil,  which  separates  first,  and 
spontaneously,  from  livers  piled  up  in  tubs; 
the  brown  oil,  which  separates  afterwards  ; 
and  the  black  oil,  which  lloats  on  the  water 
with  which  the  livers,  which  have  already 
furnished  the  white  and  brown  oils,  arc  boiled . 

M.  de  Jongh  analysed  these  three  oils, 
which  he  had  received  direct  from  Bergen. 

He  first  treated  the  oil  by  water,  in  order 
to  extract  all  the  portions  soluble  in  that 
liquid*,  he  afterwards  saponified  it,  in  order 
to  study  the  fatty  acids,  glycerine,  and  other 
matters  which  were  separated  from  this  ope¬ 
ration.  Finally,  he  determined  the  phos¬ 
phorus  by  destroying  the  oil  by  very  small 
portions  at  a  time,  by  means  of  nitric  acid. 


The  following  table  presents  the  centissimal  result  of  this  analysis  : — 


ONE  HUNDRED  PARTS  OF  LIVER  OIL  CONTAIN  : 


BLACK. 

BROWN. 

WHITE. 

Oleic  acid,  gadnin,  and  two  other  matters  not  studied 

69-78500 

71-75700 

74  03300 

Margaric  acid  . . . 

16-14500 

15-42100 

11-75700 

Glycyrine  . . . . 

9-71100 

9-07300 

10T7700 

Rntvrir.  nciil  ..  .  .  . . .  .  „ . . . . 

0-15875 

- 

0  07436 

AeeHe  arid . „ . . . . 

0-12506 

. 

0-04571 

Fellinic  and  cholinic  acids,  impregnated  with  a  little  fat 

0-29900 

0-06200 

0-04300 

Bilifulvin  and  bilifellinic  acid,  and  some  matters  not  ~1 
ascertained . J 

0-87600 

0-44500 

0-26300 

Peculiar  matter  soluble  in  alcohol  at  30°  . 

0-03800 

0-300 

0  00600 

Matter  insoluble  in  wTater,  alcohol,  and  ether . 

0-00500 

0-00200 

o-ooioo 

Iodine  . 

0  02950 

0-04060 

0-03740 

Chlorine  and  little  homine  . 

0-08400 

0 15880 

0-14880 

Phosphoric  acid . 

0-05365 

0-07890 

0-09133 

Sulphuric  acid . 

o-oioio 

0-08595 

0-07100 

Phosphorus  . . . 

0  00754 

0-01136 

0  02125 

Lime . . 

0-08170 

0-16780 

0-15150 

Magnesia  . . 

0-00380 

0-1230 

0-00880 

Soda  . . . . 

0  01790 

0-06810 

0-05540 

Loss  . . 

2-56900 

2-60319 

3  00943 

The  black  liver  oil  contained  also  a  trace 
of  oxide  of  iron.  Its  color  is  due  to  a  matter 
which  exists  equally  in  the  three  oils,  but 
which  is  first  yellow,  and  takes  a  deeper 
brown  tint,  under  the  influence  of  the  air. 
This  matter  accompanies  the  oleic  acid  in  its 
combination  with  the  oxide  of  lead,  when  it 
is  separated  from  the  margarate  of  lead  by 
means  of  ether. 

Wishing  to  ascertain  the  nature  of  this 
matter,  LI.  de  Jongh  saturated  the  oleic  acid 


with  a  soda  ley,  so  concentrated  that  the 
oleate  of  soda  could  not  be  dissolved  in  it. 
He  thus  obtained  a  liquor  of  a  deep  brown 
color,  which,  saturated  by  sulphuric  acid, 
left  ye^Jowish-brown  flocks.  These  Hocks, 
collected  on  a  filter,  were  dissolved  in  alcohol 
at  0*87°,  and  the  solution  evaporated  gave 
an  amorphous  residue  of  a  brown- black, 
incompletely  soluble  in  alcohol  and  ether. 
This  residue,  again  treated  by  alcohol,  gave 
a  solution  which  was  evaporated  to  dryness  : 
the  product  was  in  its  turn  submitted  to  the 
action  of  alcohol,  and  these  manipulations, 
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thus  repeated  five  times,  gave  a  solution 
which  was  precipitated  by  an  alcoholic  solu¬ 
tion  of  acetate  of  lead.  M.  de  Jongh  decom¬ 
posed  the  well-washed  precipitate  with  car¬ 
bonate  of  soda — separated  the  carbonate  by 
filtration — precipitated  the  solution  by  dilute 
sulphuric  acid — and  collected  the  flocculent 
brown  precipitate,  which  was  afterwards 
washed  and  dried.  He  thus  obtained  a  dark 
brown,  inodorous,  and  insipid  matter,  to 
which  he  gave  the  name  of  gadnin. 

The  matter,  submitted  to  dry  distillation, 
gave  no  trace  of  ammonia ;  it  is  soluble  in 
water,  and  imperfectly  soluble  in  alcohol  and 
ether.  Concentrated  sulphuric  acid  dissolves 
it  by  aid  of  heat,  and  acquires  a  blood-red 
color ;  it  does  not  dissolve  in  nitric  acid  at 
a  moderate  heat ;  chlorine  decolors  it,  the 
alkalies  change  it,  and  acquire  a  reddish-yel¬ 
low  color.  It  is  hard,  and  breaks  in  brilliant 
and  transJucid  fragments,  which  give  a  pow¬ 
der  of  a  fine  red.  Its  formula  in  the  free 
state  is  C35  H4G  Q8,  and  in  combination  with 
a  base  are  -f-  C3°  H44  O8. 

The  author  afterwards  examined  the  brown 
matter  insoluble  in  alcohol  and  ether,  which 
is  obtained  by  evaporating  to  dryness  the  solu¬ 
tions  of  gadnin,  and  drying  the  residue  at 
212°  F. 

M.  de  Jongh  separated  by  distillation  two 
volatile  acids  from  cod -liver  oil :  butyric  and 
acetic  acids.  The  presence  of  this  latter  acid, 
under  such  a  form  that  it  cannot  be  extracted 
from  it  by  means  of  water,  is  remarkable  ;  it 
seems,  indeed,  says  Berzelius,  that  it  is  con¬ 
tained  in  these  oils  in  the  state  of  a  peculiar 
fat,  which  would  be  acetate  of  lipule.  I 
may  make  some  observations  on  this  suc¬ 
cinct  abstract  of  M.  de  Jognh’s  memoir, 
which  have  appeared  to  me  calculated  to  point 
out  its  consequences,  particularly  in  a  thera¬ 
peutical  point  of  view. 

In  examining  the  list  of  the  numerous  pro¬ 
ducts  which  he  has  extracted  from  liver  oils,  it 
is  evident  that,  independently  of  gadnin,  fatty 
bodies,  materials  of  the  bile,  of  which  they 
are  in  great  part  formed,  and  of  iodine,  which 
analysis  has  long  since  indicated  in  it,  they 
contain  chlorine,  bromine,  and  phosphorus. 
The  presence  of  these  three  bodies,  endowed 
with  such  energetic  properties,  presents  new 
means  of  explaining  the  quite  special  influ¬ 
ence  of  these  oils  on  certain  diseases,  which 
influence  has  hitherto  been  attributed  to 
iodine,  and  which  does  not  belong  to  it  exclu¬ 
sively. 

The  discovery  of  phosphorus  is  a  fact  of  the 
highest  importance.  This  powerful  excitant 
acts,  doubtless,  a  great  part  in  the  properties 
for  which  the  small  proportion  of  iodine  which 
has  hitherto  been  found  in  them,  did  not 
satisfactorily  account.  It  is  to  the  phos¬ 


phorus,  in  all  probability,  that  the  marvellous 
action  of  these  oils,  in  cases  of  rachitis,  in 
which,  according  to  the  judicious  remark  of 
M.  Gobley,  their  efficacy  seemed  to  be  expli¬ 
cable  only  by  phosphorus  being  discovered 
among  their  elements,  must  especially  be 
attributed. 

The  work  of  M.  de  Jongh  enlightens  us 
concerning  the  relative  value  of  the  black, 
brown,  and  white  liver-oils.  Tt  results  from 
his  experiments  that  phosphorus,  bromine, 
chlorine,  and  iodine,  are  found  in  much  more 
considerable  quantity  in  the  white  oil,  and 
especially  in  the  brown  than  in  the  black, 
and  that  there  exists  a  certain  relation  of 
proportions  between  these  different  bodies, 
so  that  the  oil  which  contains  the  most 
iodine,  for  example,  is  also  that  which  con¬ 
tains  the  most  chlorine  and  bromine;  with 
regard  to  phosphorus,  the  white  oil  contains 
a  larger  quantity  than  the  others. 

Another  point  likewise  worthy  of  interest  is, 
the  quantity  of  iodine  found  by  M.  de  Jongh 
in  the  liver  oils  represent  a  much  larger  pro¬ 
portion  of  iodide  of  potassium  than  MM. 
Girardin  and  Preissat  found  in  cod-liver  oil, 
and  than  skate-liver  oil  recently  furnished  to 
M.  Gobley. 

Let  us  admit,  indeed,  that  a  quart  of  each 
of  these  oils  weighs  928  grammes,*  the  pro¬ 
portion  of  iodine  observed  by  M.  de  Jongh. 
in  the  brown  oil  of  Bergen,  0  gr.  040  in  100 
grammes,  corresponding  to  0*05 24 6‘  of  iodide ; 
this  quantity  multiplied  by  9'28  gives  (P4866 
grs.  in  a  quart  of  oil.  Now,  according  to  MM. 
Girardin  and  Preissat,  there  would  be  only 
015  of  iodide  in  the  cod-liver  oil  which  they 
analysed,  and,  according  to  M.  Gobley,  skate- 
liver  oil  would  contain 0*25  eentigi’ammes  per 
quart,  that  is  to  say,  nearly  half  less  than  the 
brown  oil  of  Bergen.  Are  these  considerable 
differences  owing  to  the  processes  of  analysis, 
or  to  the  nature  of  the  oils  ?  This  is  a  ques¬ 
tion  to  be  examined,  and  new  investigations 
are  evidently  necessary  for  fixing  the  opinions 
concerning  the  composition  of  liver  oils  ;  be 
it  as  it  may,  the  labors  of  M.  de  Jongh  cer¬ 
tainly  throw  new  light  on  the  history  of  these 
oils.  The  consequences  which  flow  from 
them  should  excite,  in  a  high  degree,  the 
attention  of  physicians  and  pharmaceutists, 
and  encourage  them  to  undertake  new  ex¬ 
periments  to  make  known  all  the  resources 
which  skate  and  cod-liver  oils  may  present 
to  therapeutics. 

*  The  density  of  skate-liver  oil  is  928, 
according  to  MM.  Girardin  and  Preissat. 
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ON  THE  ACTION  OF  CERTAIN 
ESSENTIAL  OILS  ON  TIIE  ANI¬ 
MAL  ORGANISM.* 

BY  DR.  M ITS  CH  ERLICH,  PROFESSOR  AT  THE 
UNIVERSITY  OF  BERLIN. 

The  action  of  essential  oils  lias  not  hitherto 
been  examined,  and  it  is  only  as  regards  oil 
of  turpentine  that  the  symptoms  caused  by' 
swallowing  large  doses  have  been  noticed. 
Dr.  Mitscherlich  has  made  experiments  with 
several  of  them,  which  show  the  greater  or 
less  poisonous  energy  of  certain  of  these 
oils.  These  experiments  demonstrate  the 
passage  of  these  oils  into  the  circulation,  and 
their  elimination  by  pulmonary  exhalation, 
and  partly,  also,  by  the  renal  excretion ; 
they  also  make  known  the  symptoms  to 
which  they  give  rise,  and  which  determine 
death  ;  finally,  the  post  mortem  appearances 
observed  in  the  stomach,  intestines,  &e., 
after  this  kind  of  poisoning.  Unfortunately, 
they  do  not  furnish  us  with  any  information 
concerning  the  modus  op erandi  of  these  sub¬ 
stances.  The  following  are  the  conclusions 
which  the  author  has  drawn  from  observa¬ 
tions  made  on  animals  (rabbits,  dogs,  &c.). 

I.  VOLATILE  OIL  OF  MUSTARD. 

1.  Oil  of  mustard  is  a  violent  poison;  it 
kills  animals  in  a  shorter  space  of  time  than 
the  other  essential  oils  mentioned  further  on. 

2.  It  causes  a  local  inflammation  which, 
however,  is  not  very  powerful  in  the  intesti¬ 
nal  canal ;  this  inflammation  causes  a  strong 
detachment  of  the  epithelium,  without  occa¬ 
sioning  any  alteration  in  the  arrangement  of 
the  cellular  tissue. 

3.  It  is  absorbed,  and  its  odor  allows  of 
its  presence  being  easily  detected  in  the  ab¬ 
dominal  cavity,  and  in  the  blood. 

4.  It  is  partly  rejected  by  the  pulmo¬ 
nary  exhalation  ;  and,  in  this  case,  it  com¬ 
municates  to  the  urine  an  odor  of  horse¬ 
radish. 

5.  In  cases  of  poisoning  by  this  oil,  the 
muscular  irritability  remains  a  long  time 
after  death. 

II.  VOLATILE  OIL  OF  SAVINE. 

1.  Oil  of  savine  is  a  violent  poison,  but 
does  not  kill  so  quickly  as  oil  of  mustard. 

2.  It  is  absorbed,  as  may  be  recognised 
by  its  odor,  in  the  abdominal  cavity,  and  in 
the  blood. 

3.  It  is  partly  thrown  off  by  the  pulmo¬ 
nary  exhalation,  and  partly  also  by  the 
urinary  secretion  as  its  odor  demonstrates. 
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4.  It  occasions,  even  in  mortal  doses, 
only  very  little  change  in  the  intestinal 
canal,  and  only  congestion  of  the  blood  ves¬ 
sels  which  are  distributed  in  the  jejunum 
with  a  detachment  of  the  epithelium. 

5.  Its  action  on  the  veins  in  such,  that, 
after  death,  these  organs  are  gorged  with 
blood  ;  and,  in  one  ease,  cylinders  might  be 
observed  in  the  urine,  which  were  probably 
formed  by  the  internal  membrane  of  the 
urinary  canals  of  Bellini.  The  muscular 
irritability  remains  long  after  death,  and  the 
heart,  whose  cavaties  which  is  gorged  with 
blood,  gives  pulsations  also  for  a  long  time. 

III.  VOLATILE  OIL  OF  CARRAWAY. 

1.  Oil  of  carraway  is  a  violent  poison  ; 
however,  its  poisonous  action  is  inferior  to 
that  of  the  two  foregoing  oils. 

2.  It  is  absorbed,  as  may  easily  be  recog¬ 
nised  by  its  odor,  in  the  abdominal  cavity. 

3.  It  is  partly  rejected  by  the  pulmonary 
exhalation,  but  the  urine  does  not  present 
any  indication  of  it. 

4.  It  determines  changes  of  structure  in 
the  stomach  and  jejunum,  but  without 
producing  inflammation  in  them,  or  even 
congestion  of  blood. 

IV.  VOLATILE  OIL  OF  FENNEL. 

1.  Oil  of  fennel  is  a  violent  poison  ;  but, 
nevertheless,  weaker  than  the  foregoing 
essential  oils. 

2.  It  is  absorbed,  as  may  be  detected  by 
the  odor  which  the  abdominal  cavity  exhales. 

3.  It  is  partly  rejected  by  the  pulmonary 
exhalation,  but  the  urine  does  not  present 
the  slightest  indication  of  it. 

4.  It  causes  in  the  intestinal  tube  a  change 
of  structure  similar  to  that  referred  to  in 
speaking  of  oil  of  carraway. 

V.  VOLATILE  OIL  OF  TURPENTINE. 

1.  Oil  of  turpentine  is  a  much  weaker 
poison  than  the  four  preceding  essential  oils. 

2.  It  is  absorbed,  as  has  already  been 
proved  by  Hertwig  and  other  experimenters, 
and  it  is  very  distinctly  recognised  by  its 
odor,  as  well  in  the  air  expired,  as  in  the 
abdominal  cavity. 

3.  It  is  partly  rejected  by  the  pulmonary 
exhalation,  and  it  communicates  to  the  urine 
a  specific  odor,  a  fact  long  known. 

4.  In  tlm  experiments  of  Professor  Mit¬ 
scherlich,  *did  not  cause  inflammation  of 
the  stomach,  but  a  very  peculiar  change  in 
the  structure  of  that  organ,  with  a  considera¬ 
ble  detachment  of  the  epithelium  and  forma¬ 
tion  of  sanguinolent  phlycteues. 

5.  It  is  not  only  to  the  stomach  and  jeju- 
mein  that  the  detachment  of  the  epithelium 
is  confined,  as  in  the  case  with  the  volatile 
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oils,  spoken  of  above  ;  but  the  oil  of  tur¬ 
pentine,  when  it  arrives  in  the  large  intestine, 
determines  a  similar  effect,  and  it  is  thus  that 
it  gives  rise  to  a  purgative  effect  and  to 
alvine  evacuations  of  a  mucous  nature. 


ON  THE  ADULTERATION  OF  SOME 
CHEMICAL  PRODUCTS,  WITH 
THE  INDICATION  OF  ECONOMI¬ 
CAL  MEANS  FOR  DETECTING 
THEIR  PURITY .* 

BY  GIOVANNI  RIGHINI,  OF  OLEGGIO. 

I.  MEANS  OF  PROMPTLY  DETECTING  THE 
PRESENCE  OF  ALCOHOL  IN  THE  ESSEN¬ 
TIAL  OILS. 

Alcohol  has  the  property  of  dissolving  the 
essences.  The  following  is  the  means  which  I 
have  not  long  since  put  in  practice  for  detect¬ 
ing  its  presence  in  some  volatile  oil  of  berga¬ 
mot  which  was  sold  as  very  pure,  by  distiller 
of  essences. 

15  grammes  of  pure  olive  oil  (oil  of  almonds 
may  likewise  be  used)  are  mixed  with  a  like 
quantity  of  the  essence  to  be  tested :  if  the 
latter  contains  alcohol,  the  latter  body  imme¬ 
diately  separates  in  the  same  manner  as  the 
molecules  of  water  separate  from  the  fixed 
oils  wfith  which  they  have  been  mixed.  If, 
on  the  contrary,  the  volatile  oil  mixes  per¬ 
fectly  with  the  fixed  oil,  it  may  be  concluded 
that  it  does  not  contain  alcohol. 

II.  ALTERATION  OR  ADULTERATION  OF 
MEDICINAL  HYDROCYANIC  ACID. 

I  have  sometimes  found  medicinal  Prussic 
or  hydrocyanic  acid  replaced  by  concen¬ 
trated  wrater  of  bitter  almonds.  It  is  by 
means  of  the  following  processes  that  I  am 
able  to  distinguish  these  two  preparations 
from  one  another  : — A  little  of  the  suspected 
acid  is  poured,  into  a  phial,  which  is  after¬ 
wards  placed  in  a  sand-bath.  Then,  a  piece 
of  blue  litmus-paper  is  held  over  the  mouth 
of  the  phial.  In  proportion  as  the  acid  tested 
is  gently  heated,  the  hydrocyanic  acid  is 
disengaged  and  reddens  the  test-paper. 
This  effect  is  not  produced  when  the  liquid 
operated  on  consists  only  of  hydrolate  of 
bitter  almonds. 

III.  NEW  MODE  OF  DISTINGUISHING  HY¬ 
DROLATE  OF  CHERRY-LAUREL  FROM 
HYDROLATE  OF  BITTER  ALMONDS. 

M.  Veltmaun  has  discovered  in  ammonia 
a  reagent  for  hydrolate  of  cherry-laurel,  and 
for  hydrolate  of  bitter  almonds,  by  the  pro¬ 
duction  of  a  whitish  precipitate  which  is 
formed  in  a  very  short  time  when  this  re¬ 
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agent  is  poured  by  drops  into  the  last  of 
these  two  distilled  waters ;  whilst  with  the 
first,  that  is  to  say,  with  that  of  cherry-laurel, 
the  white  precipitate  is  not  instantaneous  and 
is  formed  only  after  a  very  long  time. 

Some  time  ago,  I  observed  that,  by  adding 
a  few  drops  of  liquid  sulpho-tartrate  of  qui¬ 
nine,  to  the  concentrated  hydrolate  of  cherry- 
laurel,  the  liquor  immediately  turned  very 
white,  and  that  a  white  precipitate  was 
formed. 

A  few  drops  of  the  same  saline  solution, 
poured  into  the  concentrated  hydrolate  of 
bitter  almonds,  give  rise  not  to  a  whiteness, 
but  only  to  the  precipitation  of  some  white 
globules,  and  the  liquid  immediately  recovers 
its  former  limpidness,  whilst  the  white  tint 
which  the  distilled  water  of  cherry-laurel 
takes  is  maintained  at  the  same  degree  for  a 
certain  time,  and  furnishes  after  a  long  time 
a  very  copious  precipitate  compared  with  that 
which  is  produced  in  the  concentrated  hydro- 
lated  bitter  almonds. 

As  regards  the  water  of  bitter  almonds, 
which  is  not  concentrated,  as  when  prepared 
according  to  the  formula  of  certain  pharma¬ 
copoeias,  it  does  not  give  any  reaction  with 
the  salt  mentioned,  doubtless  on  account  of 
the  too  small  a  portion  of  hodrocyanic  acid 
wfffieh  it  contains. 

Sulpho-tartrate  of  quinine  should,  there¬ 
fore,  on  account  of  its  more  prompt  reaction, 
always  be  preferred  to  ammonia  for  distin¬ 
guishing  a  concentrated  hydrolate  of  cherry- 
laurel  from  hydrolate  of  bitter  almonds. 

IV,  NEW  MEANS  OF  ASCERTAINING  THE 

PURITY  OF  MYRRH. 

The  following  is  the  process  by  means  of 
which  I  am  enabled  to  discover  whether 
myrrh  is  pure  or  altered  by  the  mixture  of 
other  gum-resins -4  grammes  of  myrrh, 
and  the  same  quantity  of  very  pure  hydro¬ 
chlorate  of  ammonia  are  reduced  to  a  fine 
powrder,  then  the  two  powders  are  mixed 
and  triturated  together  for  a  quarter  of  an 
hour,  after  which  from  60  to  100  grammes 
of  water  are  gradually  added,  the  trituration 
being  continued  all  the  time. 

If  the  mixture  is  promptly  dissolved  in 
the  liquid,  it  is  a  certain  indication  that  the 
myrrh  is  pure,  and  does  not  contain  foreign 
substances, 

V.  NEW  MEANS  OF  ASCERTAINING  THE 
PURITY  OF  THE  RESIN  OF  JALAP,  OF 
FACILITATING  ITS  ADMINISTRATION  IN 
THERAPEUTICS,  AND,  CONSECIUENTL  Y, 
OF  RENDERING  ITS  ACTION  ON  THE 
ORGANISM  MORE  ENERGETIC  AND  MORE 
PROMPT. 

It  is  known  that  in  pharmacy  and  che¬ 
mistry,  for  ascertaining  the  purity  of  the 
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resin  of  i ala]> ,  we  avail  ourselves  of  the  pro¬ 
perly  which  absolute  alcohol  possesses  of 
completely  dissolving  it  when  it  does  not 
contain  foreign  matters.  Hut,  colophane 
and  resin  of  guiacum,  with  which  it  is 
ordinarily  mixed  in  commerce,  are  equally 
soluble  in  this  menstruum,  which  cannot 
consequently  attain  the  object  proposed, 
that  of  detecting  its  adulteration. 

A  substance  which  makes  known,  with 
certainty,  the  purity  of  the  resin  of  jalap, 
and  which  in  this  respect  justly  deserves 
attention,  is  the  syrup  of  rhubarb.  It  should 
be  employed  in  the  following  manner  : — 

The  desired  quantity  of  the  resin  of  jalap 
is  taken,  reduced  to  a  very  fine  powder  in  a 
mortar,  then  triturated  with  a  sufficient  pro¬ 
portion  of  syrup  of  rhubarb.  By  diluting 
the  mixture  with  water,  the  resin,  if  pure, 
is  presented  in  the  state  of  perfect  division 
in  the  solution  ;  this  is  not  the  case  when 
it  is  mixed  with  foreign  bodies. 

This  peculiar  property  of  the  resin  of  jalap 
presents,  also,  a  valuable  advantage  to  thera¬ 
peutics  ;  for,  thus  divided  in  the  syrup  of 
rhubarb,  it  can  come  in  contact  with  a 
greater  extent  of  the  gastric  surface,  which 
allows  of  it  producing  its  therapeutic  effects, 
without  the  necessity  of  giving  it  in  such 
large  doses  as  hitherto.  Thus,  15  or  20 
centigrammes  of  this  resin,  divided  in  syrup 
of  rhubarb,  and  diluted  with  from  GO  to  100 
grammes  of  water,  are  sufficient  for  four  or 
five  alvine  evacuations,  even  in  robust  in¬ 
dividuals.  In  some  subjects  I  have  even 
seen  this  medicine,  thus  administered,  act  as 
an  emeto-cathartic.  In  a  word,  the  purga¬ 
tive  power  of  the  resin  of  jalap  is  increased 
by  this  new  mode  of  dilution  to  this  exsent, 
that  practitioners  can  no  longer  use  it  ex¬ 
cept  with  a  certain  degree  of  circumspection. 

In  order  to  avoid,  moreover,  all  error  in 
a  pharmaceutical  point  of  view,  I  should 
here  mention,  that  I  prepare  the  syrup  of 
rhubarb  with  the  extract  of  that  root,  and 
by  neutralising  by  the  subcarbonate  of 
potassa,  the  free  acid  which  exists  in  the 
rhubarb  at  the  time  of  the  preparation  of  the 
extract  itself. 


FORMULA  FOR  A  BLISTERING 
PLASTER* 

BY  M.  IIOUDBINE. 

The  blisters  prepared  by  M.  Fumouze  Al- 
bespevre  being  very  easy  of  employment, 
especially  for  carrying  into  the  con u try,  1 

was  obliged  to  make  some  in  order  to  satisfy 

-  ■■  - - -  —  ■  ■■■  — -  - -  -  « 
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the  demands  made  upon  me.  Being  desirous 
of  avoiding  this  species  of  monopoly,  I  have 
long  "prepared  a  blistering  plaster,  whose  ac¬ 
tion  is  very  prompt  and  certain.  1  send  you 
my  formula,  in  order  that  you  may  insert  it 
in  the  Journal  de  Chimie  Medicale,  if  you 
think  it  useful  to  our  brethren. 

]£ — Purified  Burgundy  pitch. .  GO  parts. 

Purified  resin  of  elemi. ...  GO  ,, 

Oil  of  cantharides .  GO  ,, 

Yellow  wax . 125  ,, 

Cantharides, in  finepowder  125  ,, 

Sulphuric  ether . 125  ,, 

Camphor,  in  fine  powder  .  20  ,, 

I  place  the  finely  powdered  cantharides  in  a 
vessel ;  I  add  the  ether,  cork,  and  leave  in 
contact  for  eight  days.  I  then  melt,  over  a 
gentle  fire,  the  Burgundy  pitch,  the  wax  and 
the  resin  of  elemi,  with  the  oil ;  1  add  the 
cantharides,  and  keep  the  mixture  in  fusion 
for  at  least  two  hours,  taking  care  to  stir 
occasionally  :  finally.  1  mix  the  camphor  in 
very  fine  powder.  1  employ  for  making  my 
plaster  cloth  waxed  on  one  side  only,  the 
plaster  adhering  to  it  better  than  when  the 
surface  on  which  it  is  spread  is  smooth. 

By  following  this  formula,  every  pharma¬ 
ceutist  may  be  freed  from  the  necessity  of 
having  recourse  to  another  to  procure  a  con¬ 
venient  plaster,  and  which  may  be  made  as 
easily  as  any  other  plaster. 


ON  THE  IMPURITY  OF  SOME 
DRUGS  * 

BY  DAVID  MURDOCH,  ESQ. 

(Read  before  the  Philosophical  Society  of  Glasgow, 
March  27,  1844.) 

I.  CALAMINE,  OR  CARBONATE  OF  ZINC. 

As  the  calamine,  or  impure  carbonate  of 
zinc,  sold  in  London,  had  been  frequently 
examined  by  Dr.  R.  D.  Thomson,  and  found 
always  destitute  of  zinc,  it  became  a  matter 
of  some  interest  to  ascertain  if  the  same  re¬ 
mark  applied  to  the  calamine  which  occurs 
in  commerce  in  Glasgow.  Accordingly,  at 
the  request  of  Dr.  Thomson,  a  specimen  was 
subjected  to  analysis.  The  color  of  this  sub¬ 
stance  is  well  known  to  be  a  light  red.  When 
it  is  boiled  with  muriatic  acid  it  effervesces 
slightly,  and  becomes  perfectly  white,  the 
residue  consisting  of  a  heavy  white  powder, 
which,  on  being  heated  on  charcoal  before 
the  blow-pipe,  and  then  digested  in  acid, 
gives  out  the  smell  of  sulphohydric  acid;  and 
when  fused  with  carbonate  of  soda  and  di¬ 
gested  with  water,  sulphate  of  soda  is  dis¬ 
solved  and  carbonate  of  barytes  remains 
unacted  on.  The  main  constituent  of  the 


*  Lancet,  June  8,  1811, 
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commercial  calamine  is  thus,  obviously,  sul¬ 
phate  of  barytes.  To  ascertain  if  any  zinc 
was  contained  in  the  red  powder,  the  acid 
solution  which  was  boiled  upon  it  was  mixed 
with  a  quantity  of  caustic  ammonia  in  excess, 
which  precipitated  the  peroxide  of  iron  and 
alumina.  This  precipitate  was  filtered,  and 
the  ammoniacal  liquid  which  passed  through 
the  filter  was  precipitated  by  oxalate  of  am¬ 
monia.  The  oxalate  of  lime  was  thrown  on 
a  filter,  and  the  washings  evaporated  to  dry¬ 
ness  and  heated  to  low  redness  in  a  platinum 
capsule.  No  residue  was  left ;  showing  the 
absence  of  zinc  and  magnesia. 

128 ‘05  grains  of  calamine  gave,  in  one 
analysis,  of  sulphate  of  barytes  and  silica, 
128-05  ;  peroxide  of  iron  and  alumina,  11*55 
grains  ;  water,  0*51  grains ;  and  the  result  of 
two  analyses  were  as  follows  : — 


I.  II. 

Sulphate  of  barytes .  88‘74  89*77 

Peroxide  of  iron  and  alumina  8 -01  5 ‘74 

Carbonate  of  lime  . . 2'90  4*40 

Water .  0*35  0*35 


100*  100*26 

Dr.  Thomson  having  suggested  that  the 
mode  in  which  this  adulterated  article  was 
manufactured  was  by  mixing  together  a  por¬ 
tion  of  American  bole,  chalk,  and  sulphate  of 
barytes,  the  next  object  was  to  examine 
American  bole,  for  the  purpose  of  compari¬ 
son.  The  following  are  results  of  several 
analyses  of  this  substance,  which  is  used  ex¬ 
tensively  for  coloring  tooth-powders,  &c.,  by 
druggists.  The  fourth  analysis  vras  made  by 
my  brother,  Mr.  James  Murdoch 


I. 

II. 

III. 

IV. 

Silica . 

50*15 

47*31 

•  • 

49*38 

Peroxide  j 

22*69 

30*44 

of  iron  j 
Alumina.. . 

11*46 

32*96 

31  * 

6*90 

Lime. .... 

6*43 

•  * 

o  « 

«  • 

Water  .... 

•  « 

0  « 

*  a 

7*04 

Sulphate  "] 
of  lime  J 

•  » 

•  a 

a  • 

8*30 

Magnesia. . 

6  ft 

•  * 

ft  9 

1*98 

To  determine  if  any  silica  was  contained 
in  the  sulphate  of  barytes  of  the  adulterated 
calamine,  the  sulphate  was  fused  with  car¬ 
bonate  of  soda,  the  fused  mass  washed  with 
water  until  the  sulphate  of  soda  was  removed, 
and  then  the  residue  was  digested  in  dilute 
muriatic  acid.  A  portion  of  silica  remained 
undissolved ;  the  quantity  was  not  deter¬ 
mined,  but  it  is  obvious  that  the  calamine 
contains  all  the  substances  existing  in  Ameri¬ 
can  bole,  and  the  conclusion  is  scarcely 
avoidable  that  the  color  is  caused  by  the  pre¬ 
sence  of  the  body. 


II.  PRECIPITATED  SULPHUR, 

This  substance,  also  termed  milk  of  sul¬ 
phur  and  washed  sulphur,  is  properly  pre¬ 
pared  by  boiling  sulphur  with  lime  or  potash, 
precipitating  the  solution  with  muriatic  acid, 
and  throwing  the  precipitated  sulphur  on  a 
filter  and  washing  it.  If  this  form  of  sulphur 
were  always  prepared  in  this  manner,  no  im¬ 
purity  would  exist  in  it.  Rut  it  has  been 
observed  that  this  article,  in  London,  as 
least,  contains  always  above  one  half  its 
weight  of  impurity.  To  ascertain  if  this  sub¬ 
stance,  in  Glasgow,  was  equally  impure,  58*85 
grains  were  ignited  in  a  platinum  capsule  and 
were  found  to  lose  29*  grains.  This  would 
make  the  composition  of  the  sulphur — -sul¬ 
phur  49*27,  and  sulphate  of  lime  50*73. 
But  as  the  gypsum  was  in  crystals  it  obviously 
contained  its  water  of  crystallisation,  which 
must,  therefore,  be  calculated.  The  con¬ 
stituents  of  hydrous  gypsum  are — Ca  O  =* 
3*5  S03  =  5  2HO  =  2*25  =  10*75.  The 
quantity  of  water  belonging  to  the  sulphate 
of  lime  found  in  the  analysis  wfill  therefore  be 
13*42  per  cent.  The  true  constituents  then 


are 

Sulphate  of  lime . . .  50*  73 

Water  of  crystallisation .  13*42 

Sulphur . . .  35*85 


100* 

III.  OXIDE  OF  ZINC. 

This  oxide  generally  effervesces  on  the  ad¬ 
dition  of  an  acid,  proving  the  presence  of 
carbonate  of  zinc  or  of  the  carbonate  with 
which  it  has  been  precipitated.  When,  to 
the  solution  of  this  oxide  in  muriatic  acid,  an 
excess  of  caustic  ammonia  is  added,  some 
brownish-red  flocks  of  peroxide  of  iron  re¬ 
main  undissolved,  containing,  perhaps,  a 
little  alumina,  amounting  to  about  one-half 
per  cent. 

IV.  RED  OXIDE  OF  IRON. 

This  oxide,  as  sold  in  the  shops,  has  been 
examined  by  my  brother,  Mr.  James  Mur¬ 
doch,  and  found  to  contain  a  small  per¬ 
centage  of  alumina. 

V.  TARTAR  EMETIC. 

This  salt  generally  contains  a  small  quan¬ 
tity  of  peroxide  of  iron. 

Glasgow  College,  Laboratory. 

April,  1844. 


Note  by  Dr.  R.  D.  Thomson. — The  first 
person  who  published  an  account  of  the  ex¬ 
traordinary  mixture  called  calamine  in  the 
shops  was  Mr.  Brett,  in  the  “  British  Annals 
of  Medicine/'  vol.  L,  p.  485,  He  found. 
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however,  traces  of  lead  and  zinc  in  the  speci¬ 
mens  which  he  analysed,  a  circumstance 
which  has  never  occurred  to  me,  ei the  1  beioie 
or  since  that  period.  It  is  possible,  theie- 
fore,  that  the  specimens  may  vary  slighly  ; 
sulphate  of  lead  is  a  probable  ingredient,  in 
minute  quantities  ;  but  I  very  much  doubt  if 
the  manufacturer  of  this  article  is  honest 
enough  to  supply  his  customers  with  even  a 
trace  of  ziuc.  It  is  not  a  little  remarkable 
that  this  adulterated  article  should  have,  for 
so  long  a  period,  been  infesting  every  drug- 
shop,  to  the  utter  exclusion,  apparently,  of 
the  genuine  article  in  England  and  Scotland, 
without  any  complaint  from  those  who  pur¬ 
chase  it.  Does  this  fact  not  prove  that  as 
calamine  is  used  in  the  form  of  ointment,  it 
is  the  lard  which  is  the  efficient  application. 
Mr.  George  Schweitzer,  of  Brighton,  first 
published  an  account  of  the  impure  smell  of 
sulphur  in  the  “British  Annals  of  Medicine,” 
in  1837,  vol.  i.,  p.  618,  and  showed  that  the 
sulphate  of  lime  was  introduced  by  substi¬ 
tuting  sulphuric  acid  for  muriatic  acid  in  the 
precipitation  of  the  sulphur  from  its  base.  I 
may  mention  that  this  adulteration  is  easily 
detected  by  the  microscope,  the  crystals  of 
sulphate  of  lime  being  very  apparent.  It  is 
not  easy  to  discover  any  other  method  of  ex¬ 
cluding  such  adulterated  articles  from  com¬ 
merce  unless  by  the  acquisition  of  a  scientific 
knowledge  of  chemistry  by  the  druggists  of 
this  country. 


PREPARATION  OF  TANNATE  OF 
IRON* 

By  mixing  oxide  of  iron,  or  ferruginous 
saline  solutions,  with  an  infusion  of  nut- 
galls,  a  precipitate  is  obtained,  which,  in 
great  part,  passes  through  the  filter .  This 
latter  effect  may  be  prevented  by  adding  to 
the  mixture  a  little  carbonate  of  potassa,  and 
"then  an  abundant  precipitate  is  obtained, 
which  may  be  washed. 

This  peculiarity  explains  why  old  authors 
recommend  the  addition  of  a  certain  quantity 
of  vinegar  to  the  ingredients  destined  for  the 
composition  of  ink. 


ON  SOLANINE.f 

BY  DR.  HERMANN  BAUMANN. 

M.  Baumann  undertook  a  series  of  long  and 
interesting  experiments  on  solanine,  and  the 
results  which  he  has  obtained,  as  well  as 

:  Jahr buck  fur  Praktische  Pharmacie. 
t  Archiv  der  Pharmacie. 


those  already  published  by  other  observers, 
have  led  him  to  the  following  conclusions  :  — 

1st.  Solanine  is  found  in  the  potato. 

2nd.  It  exists  in  the  stalks  and  leaves  of 
the  potato,  as  well  as  in  that  of  most  plants 
of  the  family  Solanaccee. 

3rd.  It  is  met  with  in  greater  quantity  in 
the  germs,  in  smaller  quantity  in  the  stalks 
and  leaves,  and  the  tubercles  contain  the 
least  of  all. 

4.  By  boiling  potatoes  in  water,  the  sola- 
nine  is  at  least  partially  eliminated. 

5.  Waken roder’s  method  appears  to  be 
the  best  for  the  extraction  of  solanine. 

G.  Solanine  forms  with  the  acids  salts 
which  are  partly  crystallisable,  and  partly 
amorphous  ;  many  of  them  have  a  great  ten¬ 
dency  to  be  converted,  by  the  contact  of 
water,  into  acid  and  basic  salts  :  this  effect 
especially  takes  place  with  the  amorphous 
salts. 

7.  Solanine,  as  well  in  substance  as  in  the 
solid  state,  acts,  even  in  small  doses,  in  a 
very  energetic  manner  on  the  animal  organ¬ 
ism  ;  but,  if  it  is  rejected  by  vomiting,  it 
does  not  leave  any  bad  consequences. 

8.  It  should  not  be  ranked  among  the 
alkaloids,  which  act  in  a  lethal  manner,  al¬ 
though  in  certain  circumstances  it  may  be  so. 


JANIUS’  PERPETUAL  BLISTER.* 

— Cantharides .  60  parts. 

Euphorbiuin .  30  ,, 

Pulverise  and  incorporate 

warm  in  Turpentine. ...  360  ,, 

Add, 

Mastic .  360  ,, 

Stir  until  perfectly  cold. 

The  following  formula  is  also  pointed  out  : 

Mastic .  90  parts. 

Turpentine .  90  ,, 

Wax .  30  ,, 

Melt  and  add, 

Cantharides,  in  fine  powder. .  37  ,, 

Euphorbium .  15  ,, 

Mix  intimately. 


PREPARATION  OF  BROMIDE  OF 
IRON.f 

Ijt — Iron  filings  . .  30  grammes 

This  substance  is  introduced  into  a  glass 
flask,  which  can  be  hermetically  sealed  ;  then 
there  is  added — 

Distilled  water  ..  90  to  100  grammes; 

*  Journal  de  Chimie  Medicate,  March, 
1844. 

t  Pharmacopoeia  Universalis  of  Geiger 
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Then  there  is  gradually  poured  on  the  whole, 
Bromine. ...  10  grammes. 

The  flask  is  carefully  corked,  and  agitated, 
from  time  to  time,  until  the  liquor  takes  a 
greenish  tint ;  after  which  the  product  is 
filtered,  and  promptly  evaporated  until  dry. 

The  bromide  of  iron  has  a  brick-red  color  ; 
it  is  deliquescent,  readily  dissolves  in  water, 
and  has  a  very  styptic  taste. 


POISONING  BY  OIL  OF  BITTER 
ALMONDS  .* 

BY  W.  SMITH,  ESQ,.,  CLIFTON. 

The  subject  of  the  following  case  was  a  young 
lady,  eetat.  eight  years  and  a  half,  who  took 
what  is  called  by  the  druggists  “ratifia.” 
This  substance  consisted  of  one  drachm  of 
the  essential  oil  of  bitter  almonds  to  seven 
drachms  of  spirit.  It  contained,  therefore, 
rather  more  than  seven  drops  of  the  essential 
oil  to  each  drachm.  It  is  frequently  used  for 
culinary  purposes,  to  flavor  custards,  &c. 
Rather  more  than  two  teaspoonfuls  were  gone 
from  the  small  bottle,  probably  about?a  tea¬ 
spoonful  was  swallowed. 

Arriving  almost  immediately  after  the  acci¬ 
dent,  I  found  another  medical  man  present, 
and  the  symptoms  of  our  little  patient  were 
as  follows 

In  the  circulating  system — There  was  no 
radical  pulse  on  either  side.  The  extremities 
seemed  almost  bloodless  ;  the  face,  however, 
was  of  the  usual  tint ;  there  was  considerable 
swelling  of,  and  undulatory  motion  in,  the 
jugular  veins  ;  the  carotids  beat  quickly  and 
fully. 

Muscular  system — There  was  no  spasm  in 
either  extremity  ;  the  limbs  were  completely 
lax  and  fell  lifeless  when  lifted ;  the  eyelids 
were  closed,  and  the  eyes  both  drawn  to  the 
left  side  ;  the  jaw  was  firmly'clenched  in  rigid 
spasm  ;  the  pupil  was  dilated. 

Respiratory  system — There  was  no  stertor 
in  the  breathing,  which  was  slow  and  gentle. 

The  eye  had  a  brilliant  and  glassy  appear¬ 
ance  throughout, — mere  physical  brilliancy 
without  mental  expression.  There  was  per¬ 
fect  insensibility. 

Treatment. — Cold  water  had  been  thrown 
over  the  arms  by  a  lady  present,  who  thought 
the  child  had  fainted.  We  administered  a 
mustard  emetic,  and  immediately  afterwards 
brandy  and  water  with  aromatic  spirit  of 
ammonia.  The  child  vomitted  after  the  ad¬ 
ministration  of  the  latter.  The  vomitted 
matters  smelt  strongly  of  hydrocyanic  acid. 
A  jar  of  hot  water  was  applied  to  the  feet, 


the  arms  were  assiduously  chafed,  and  the 
aromatic  spirit  of  ammonia  rubbed  into  the 
pit  of  the  stomach.  The  brandy  and  am¬ 
monia  were  administered  at  short  intervals, 
and  after  about  twenty  minutes’  continued 
exertions  we  had  the  pleasure  to  feel  the 
radial  pulse  returning,  at  first  very  feebly 
and  quick,  but  gradually  gaining  power.  The 
spasm  of  the  jaw  (which  we  had  been  obliged 
to  open  by  introducing  the  handle  of  a  nail¬ 
brush)  gradually  relaxed,  and  the  little  patient 
shortly  afterwards  opened  her  eyes,  and  was 
enabled  to  answer  questions.  The  case  went 
on  very  favorably,  and  she  has  since  clone 
well.  During  the  insensibility  ammonia  was 
not  only  administered  internally,  but  the 
bottle  was  held  to  the  nostrils,  and  as  the 
effects  of  the  poison  were  lessening  the  child 
turned  away  from  it,  thus  showing  a  return¬ 
ing  susceptibility  to  its  odor.  She  had  no 
recollection  of  what  occurred  from  the  time 
of  her  taking  the  poison. 

Remarks. — -The  undulation  of  the  blood  in 
the  jugulars,  the  beating  of  the  carotids,  the 
rosy  tint  of  the  cheeks,  as  well  as  the  spasm 
of  muscles  of  the  jaw  and  eyes,  form  a  singular 
contrast  with  the  apparent  absence  of  all 
phenomena  of  life  in  the  rest  of  the  body, 
and  seemed  to  indicate  an  accumulation  of 
vitality  in  the  brain.  Is  the  action  of  the 
heart  paralysed  when  prussic  acid  is  taken, 
in  the  same  way  as  occurs  in  a  sudden  apo¬ 
plectic  seizure,  i.  e.,  by  a  primary  action 
through  the  circulation  on  the  brain  ?  In 
other  words,  is  the  primary  action  of  prussic 
acid  that  of  causing  congestion  of  the  brain  ? 

Cdifton,  June  1,  1844. 


NUTRITIOUS  ALIMENTS. 

Those  alimentary  principles,  which  possess 
the  double  quality  of  being  pleasant  to  the 
taste  as  well  as  nutritious,  are  necessarily  the 
most  beneficial,  especially  to  invalids ;  for 
their  grateful  flavor  enables  us  to  partake  of 
a  larger  proportion  of  them,  and,  therefore, 
to  become  better  supplied  with  nutriment 
than  if  the  substance  were  insipid  and 
flavorless.  Among  the  extended  listof  pleasant 
nutrients,  we  may  mention  the  “  Nutritious 
Farina”  of  Mr.  Bright,  which  is,  without 
exception,  one  of  the  most  wholesome  and 
delicious  preparations  we  have  met  with  for 
a  long  time.  We  strongly  recommend  those 
of  a  sick  and  weakly  habit — those  to  whom 
physicians  recommend  light  nourishment,  to 
procure  some  of  this  excellent  preparation, 
and  to  use  it  as  Mr.  Bright  dictates. 


*  Lancet ,  June  8,  1844, 
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MR.  COLES’S  TRUSSES. 

We  have  received  from  this  enterprising 
mechanician  a  specimen  of  his  poetical 
capabilities,  arid  we  assure  our  readers  that 
they  would  be  highly  gratified  by  its  perusal ; 
but'weareso  much  pressed  for  space  that 
we  are  compelled  to  refrain  from  publishing 
it.  However,  it  may  be  well  to  state,  in 
justice  to  Mr.  Coles,  that,  although  now  and 
then  garnished  by  the  usual  licence  of  the 
poet,  it  contains  several  facts  which  show 
that  the  author  has  some  claims  upon  the 
public  for  support.  Mr.  Coles  has  followed 
the  capacity  of  truss  maker  for  many  years, 
during  whichperiodhe  has  unceasingly  pursued 
his  daily  avocations  with  great  avidity  ;  and 
he  has  now  in  his  old  age,  the  satisfaction  of 
knowing  that  he  has  conferred,  sometimes, 
we  believe,  disinterestedly,  many  a  boon  on 
his  fellow  creatures,  having  relieved  thou¬ 
sands  of  suffering  mortals  from  those  dis¬ 
tressing  maladies  —  Hernia,  Rupture  and 
Rheumatism. 

We  heartily  wish  that  Mr.  Coles  may  con¬ 
tinue  to  hold  the  position  he  now  does  for 
many  years  to  come,  as,  when  he  leaves  us, 
we  shall  scarcely  know7  where  to  send  our 
suffering  brethren  for  relief. 


BOOK  RECEIVED. 

“  An  Essay  on  the  Constitution  of  the 
Earth.” 


SUMMARY  OF  METEOROLOGICAL 
OBSERVATIONS  MADE  AT  OTLEY, 
YORKSHIRE,  IN  MAY,  1814. 


BY  E.  THOMPSON. 


BAROMETER. 


Monthly  mean .  30  01 

MeanatOa.m .  30  01 

,,  at  3  p. m .  30-00 

,,  at  9  p. m .  30  02 

Maximum  on  2nd .  30*35 

Minimum  on  7th .  29’68 

Range .  -57 


THERMOM  ETER. 


Monthly  mean  .< 

DKG, 

Mean  of  maxima..  .  . 

,,  minima 

Maximum  on  1st 

..  68 

Minimum  on  18th  . . 

Range . •.  . . 

WIND. 

Days, 

•  •  •  t  • 

..  34 

Days. 

N.  2 

S. 

6 

N.E. 12 

S.  W.  1 

E.  1 

w. 

G 

S.  E.  2 

N.  W 

.  4 

WEATHER, 


TO  CORRESPONDENTS. 

”  D.B.”  will  receive  a  letter  by  the  2nd  inst. 

“  M.  P.  S,” — In  all  probability. 

”  An  Associate.” — We  predicted  the 
-same  some  time  since. 

”  Dr.  AV.  G.”  will  find  the  information  he 
requires  in  “  Liebig’s  Animal  Chemistry.” 

“  A.” — Your  letter  wTas  answered  as  you 
requested. 

“  P.  P.” — We  regret  not  being  able  to 
assist  our  correspondent  in  his  view\s  ;  it  is  a 
matter  in  which  we  cannot  interfere. 

”  N.” — The  sulphate  of  alumina. 

u  M.R.C.S.” — Raise  your  solution  to  the 
temperature  of  120°  F. 

“  An  M.P.S.” — All  their  proceedings  are 
disgraceful. 

“  X.Y.  Z.”  will  find  the  required  informa¬ 
tion  at  the  post-office  he  mentioned. 

-^‘‘A  Constant  Reader.” — You  are  very 
wrong. 


Days. 


Clear .  9 

Cloudy .  10 

Overcast .  1 

Showrers .  1 

Rain .  0 


Days. 


Snow7 .  1 

Frost .  1 

Hoar  frost ....  0 

Mist .  2 

Hail .  2 


general  remarks. 

A  month  remarkable  for  drought.  Only 
a  few  drops  of  rain  have  fallen  during  the 
whole  period.  The  barometer  lias  been  uni¬ 
formly  high  during  the  latter  half  of  the 
month.  North  winds  have  kept  down  the 
temperature.  .Vegetation  has  been  brought 
nearly  to  a  stand. 


Nota  Bene. — All  Communications ,  Hooks 
for  Review ,  und  Substances  in  be  Analysed, 
must  be  addressed  “  To  the  Editors  of  the 
Chemist,  310,  Strand,  London.  ”  Communi¬ 
cations  must  be  prepaid,  and  sint  before  the 
15  th  of  each  month;  Books  for  Review  before 
the  10th. 
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ON  THE  PREPARATION  OF  SUL- 
PHO-HYPOSULPHATE  OF  PO- 
TASSA. 

BY  MATHIEU  PLESSY. 

M.  Langlois,  to  whom  is  due  the  discovery 
of  sulpho-hyposulphuric  acid,  obtained  this 
acid  in  combination  with  potassa,  by  causing 
sulphur  to  react  on  bisulphite  of  potassa. 
The  following  is  M.  Langlois’  modus 
operandi : — He  prepares  bisulphate  of  po¬ 
tassa  by  passing  sulphurous  acid  into  a 
solution  of  pure  carbonate  of  potassa  until  it 
absorbs  no  more.  He  introduces  the  salt 
thus  obtained  into  a  flask  containing  flowers 
of  sulphur,  and  puts  the  whole  in  digestion 
in  a  sand-bath,  whose  temperature  should 
not  be  high  enough  to  boil  the  mixture. 
Sulphurous  acid  is  disengaged,  and  sulphate 
is  produced  ;  the  liquid  assumes  a  yellow 
tint.  After  three  or  four  days,  when  the 
new  combination  is  completely  formed,  this 
tint  disappears  ;  it  is,  therefore,  a  certain 
indication  of  the  end  of  the  operation.  The 
liquid,  filtered  hot,  becomes  turbid  and 
milky  by  cooling,  and  crystals,  covered  with 
a  little  sulphur,  are  obtained ;  they  are 
purified  by  solution  in  a  very  little  luke¬ 
warm  water.  The  filtered  solution  is  no 
longer  turbid,  and  furnishes  very  fine  pris¬ 
matic  crystals. 

M.  Langlois,  at  first  thought  to  isolate 
hyposulphurous  acid  by  decomposing  these 
crystals  by  perchloric  acid ;  the  process 
which  furnished  them  to  him,  and  which  has 
just  been  described,  being  that  prescribed 
for  the  preparation  of  hyposulphite  of 
potassa.  Very  soon  after,  he  found  that  the 
acid  which  they  contain  does  not  present  the 
composition  of  hyposulphurous  acid,  which 
is  formed  of  three  equivalents  of  sulphur, 
and  five  equivalents  of  oxygen. 

Thus,  when  sulphur  is  dissolved  in  the 
bisulphite,  a  liquid  is  obtained  which 
deposits  a  quantity  of  sulphur  by  boiling, 
and  gives  only  a  small  quantity  of  sulpho- 
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hyposulphite  of  potassa,  and  of  an  impure 
hyposulphite.  The  reaction  does  not, 
therefore,  occur,  as  was  at  first  believed; 
and,  although  sulphurous  acid  is  disengaged, 
in  the  circumstances  described  by  M.  Lang¬ 
lois,  we  have  not 

KO(S02)2  +  S  =  KOS2  O2  +  SO2 

This  disengagement  of  sulphurous  acid, 
observed  by  M.  Langlois,  does  not  always 
take  place.  Thus,  at  from  7 7°  to  86°  F. 
it  does  not  occur,  and  still  the  sulphur  dis¬ 
solves  in  the  bisulphite. 

If  the  bisulphite  of  potassa  cannot  serve 
for  the  preparation  of  hyposulphite,  the 
neutral  sulphite  answers  the  purpose  per¬ 
fectly  well. 

I  will  briefly  describe  the  process  v'hich 
I  use  for  preparing  hyposulphite  of  potassa 
by  means  of  the  neutral  sulphite.  It  will 
not,  perhaps,  be  useless  to  make  it  known, 
since  it  is  likewise  applicable  for  preparing 
hyposulphite  of  soda,  which  is  an  article  of 
very  considerable  consumption. 

Bisulphate  of  potassa  is  prepared  as  I 
have  above  pointed  out,  and  w-hen  no  more 
carbonic  acid  is  disengaged,  when  the  sul¬ 
phurous  acid  traverses  the  liquid  without 
being  dissolved,  its  saturation  is  finished, 
and  the  carbonate  of  potassa  is  converted 
into  bisulphite.  This  salt  is  then  brought 
to  the  state  of  neutral  sulphite  by  adding 
carbonate  of  potassa  until  no  more  effer¬ 
vescence  is  produced  ;  then  the  neutral  sul¬ 
phite,  thus  prepared,  is  boiled  iu  a  capsule, 
or  in  a  flask  with  flowers  of  sulphur,  for 
fifteen  or  twenty  minutes,  and  occasionally 
stirred  with  a  glass  spatula,  in  order  to  faci¬ 
litate  the  solution  of  sulphur. 

The  liquid  separated  from  the  excess  of 
sulphur,  by  filtration,  is  evaporated  on  the 
open  fire  to  a  syrupy  consistence  ;  at  this 
point  of  concentration,  if  any  sulphate  be 
formed  during  the  operation,  a  portion  of 
this  salt  is  deposited  and  collected  next  day. 
The  clear  liquid  is  decanted,  concentrated  a 
little  more,  which  does  not  cause  a  fresh 
precipitation  of  sulphate,  and,  by  the  next 
day,  in  a  dry  place,  fine  crystals  of  hypo¬ 
sulphite  are  formed. 
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The  presence  of  the  sulphate,  far  from 
being  injurious,  determines,  I  think,  a 
clearer  crystallisation  of  hyposulphite.  A 
concentrated  solution  of  this  pure  salt  does 
not  seem  to  give  such  fine  crystals. 

The  crystals  of  hyposulphite  thus  obtained 
are  perfectly  colorless,  transparent,  and 
hard.  They  are  very  soluble  in  water ; 
they  are  not  deliquescent  in  air  which  is 
not  very  moist ;  they  contain  two  equivalents 
of  water  of  crystallisation. 

The  hyposulphite  of  soda  may  be  puri¬ 
fied  by  fusing  this  salt  in  its  water  of  crystal¬ 
lisation,  by  the  action  of  heat.  By  cooling, 
very  fine  crystals  of  pure  hyposulphite  are 
formed  which  are  separated  from  the  su¬ 
pernatant  liquid,  which  retains  the  impu¬ 
rities. 

I  will  now  point  out  the  process  by  which 
I  prepare  sulpho-hyposulphate  of  potassa. 

I  obtain  this  salt  by  the  action  of  sul¬ 
phurous  acid  on  hyposulphite  of  potassa. 
This  very  remarkable  action,  in  some  mea¬ 
sure,  explains  the  formation  of  S3  O5  KO 
by  the  process  of  M.  Langlois.  Indeed,  it 
may  be  admitted  that  sulphur,  in  dissolving 
in  bisulphite  of  potassa,  forms  hyposulphite, 
and  that  the  excess  of  sulphurous  acid,  in¬ 
stead  of  being  disengaged,  reacts  on  this 
salt  in  such  a  manner  as  to  give  the  sulpho- 
hyposulphate.  It  was  by  supposing  that  it 
occurs  thus  that  I  was  led  to  examine  the 
action  of  sulphurous  acid  on  hyposulphite  of 
potassa. 

The  following  is  the  mode  in  which  I 
operate  for  obtaining  M.  Langlois’  salt. 

I  procure  a  solution  of  hyposulphite  of 
potassa  so  concentrated  that  it  cannot  mix 
with  the  alcohol  of  commerce  marking  84 
centesimal  degrees.  If  water  containing 
about  ^  of  its  volume  of  this  alcohol  be 
taken,  and  if  either  dry  or  crystallised  hy¬ 
posulphite  of  potassa  be  added  to  it,  the 
alcohol  will  separate  and  rise  to  the  surface. 
Then  I  add  no  more  salt,  and  I  drive  in 
sulphurous  acid  produced  with  sulphuric 
acid  and  powdered  charcoal ;  but  I  pre¬ 
viously  raise  the  temperature  of  the  solution 
from  77°  to  86^  F.  If  the  disengagement  of 
gas  is  rather  rapid,  this  temperature  is 
maintained.  From  time  to  time  a  little  hy¬ 
posulphite  is  added,  care  being  taken  that  the 
temperature  remain  always  the  same.  If 
the  liquid  acquires  an  intense  yellow  color, 
and  gives  out  the  odor  of  sulphurous  acid, 
the  disengagement  of  this  gas  is  arrested, 
and,  after  a  few  hours,  the  liquor  is  de¬ 
colored,  and  completely  losfcs  the  odor  of 
sulphurous  acid,  and  a  great  quantity  of 
crystals  are  deposited.  The  supernatant 
alcohol  then  mixes  with  the  liquid,  which 
shows  that  a  new  quantity  of  hyposulphite 


must  be  added,  and  sulphurous  acid  passed 
in,  if  it  be  desired  to  obtain  a  greater  quan¬ 
tity  of  crystals. 

When  a  sufficient  quantity  of  these  crys¬ 
tals  has  been  prepared,  they  are  dissolved  in 
water  at  from  122°  to  14 0U  F. :  it  is  then 
filtei*ed  to  separate  the  sulphur  which  they 
contain,  and  there  is  added  to  the  filtered 
liquor  l  of  its  bulk  of  alcohol  of  commerce 
at  84  centesimal  degrees ;  it  is  then  heated 
a  little,  and  the  solution,  left  to  itself,  fur¬ 
nishes,  by  cooling,  perfectly  pure,  fine  prisma¬ 
tic  crystals.  These  crystals  are  quadrilateral 
prisms ;  their  taste  is  slightly  saline  and  bitter ; 
by  the  action  of  heat  they  give  sulphurous  acid 
and  sulphur,  and  leave  a  residue  of  64' 36  of 
neutral  sulphate  of  potassa ;  they  are  neutral, 
and  easily  dissolve  in  water. 

These  crystals  in  solution,  in  water,  are 
decomposed  by  sulphuric  and  nitric  acids, 
depositing  sulphur  and  disengaging  sul¬ 
phurous  acid. 

Hydrochloric  acid  does  not  decompose 
them  ;  they  do  not  give  any  precipitate  with 
the  solutions  of  lime,  baryta,  iron,  zinc, 
magnesia,  nickel,  &c.  They  decolor  the  red 
sulphate  of  manganese,  and  do  not  act  on  a 
solution  of  sulphate  of  copper.  They  form 
a  black  precipitate  with  the  salts  of  prot¬ 
oxide  of  mercury,  and  a  blue  one  with  those 
of  the  deutoxide,  and  give,  with  nitrate  of 
silver,  a  yellowish-white  precipitate ;  this 
precipitate  very  soon  turns  black.  Hence, 
it  is  evident  that  the  salt  in  question  pos¬ 
sesses  all  the  properties  of  sulpho-hyposul¬ 
phate  of  potassa. 

The  mother-liquor  of  the  crystals,  whose 
properties  I  have  just  made  known,  becomes 
turbid,  and  gives  a  deposit  of  sulphur  when 
heated  to  a  temperature  which  would  not 
decompose  a  solution  of  sulpho-hyposulphate 
of  potassa,  and,  by  the  addition  of  concen¬ 
trated  alcohol,  it  deposits  a  salt  in  which 
-are  distinguished  crystals,  whose  crystalline 
form  differs  from  that  which  the  sulpho- 
hyposulphate  possesses. 

M.  Gelis,  to  wiiom  I  have  communicated 
these  observations,  informs  me  that  the  crys¬ 
tals  should  be  bisulphuretted  hyposulphate, 
since  this  salt  is  also  produced  by  the  re¬ 
action  of  sulphurous  acid  on  the  hyposul¬ 
phite. 

When  M.  Gelis  thus  apprised  me  that  he 
was  also  studying  this  reaction.  I  was  able 
to  determine  only  approximately  the  quan¬ 
tity  of  sulphurous  acid  absorbed  by  a  given 
weight  of  hyposulphite.  It  appeared  to  me, 
without,  however,  being  certain  of  my  results, 
that  the  absorption  was  in  the  ratio  of  2* 
(SO8  KO)  +  3  (SO2). 

It  will  be  borne  in  mind  that  in  operating 
on  concentrated  liquors  a  deposit  of  sulphur 
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is  produced.  It  was  important  to  ascertain 
whether  this  deposit  was  also  formed  with 
not  very  concentrated  solutions.  I  have  ob¬ 
served  that  it  does  not  take  place  in  this 
case,  and  yet  there  is  an  absorption  of 
sulphurous  acid.  MM.  Gelis  and  Fordos 
were  able  to  make  before  me  the  analysis  of 
the  reaction  which  then  occurs.  This  ana¬ 
lysis  led  them  to  the  following  equation  : — 

2(S202K0)  +  3(S02)  =  S305K0  +  S405K0. 

I  was  able  to  extract  the  bisulphuretted 
hyposulphate  from  the  mother-liquor  from 
which  the  sulpho-hyposulphate  of  potassa 
was  deposited  ;  it  is  a  white  and  not  very 
stable  salt,  but  which  may  be  very  well  pre¬ 
served  in  contact  with  the  air  when  it  is 
crystallised  and  dried. 

When  the  absorption  of  sulphurous  acid 
by  hyposulphite  of  potassa  has  determined 
the  precipitation  of  a  certain  quantity  of 
sulphuretted  hyposulphate  and  bisulphuretted 
hyposulphate  of  potassa,  sulphate  is  found 
in  the  liquor.  In  a  memoir  which  MM. 
Fordos  and  Gelis  will  shortly  publish,  they 
will  inform  us  to  what  cause  the  formation  of 
this  salt  must  be  attributed.  I  have  observed 
that  it  is  formed  out  of  contact  with  the  air ; 
thus,  when  we  pass  a  recently  prepared  so¬ 
lution  of  sulphurous  acid  in  boiled  distilled 
water  into  a  bell-receiver  over  mercury,  and 
afterwards  a  sufficient  quantity  of  hyposul¬ 
phite,  we  find,  after  24  hours’  repose,  when 
the  absorption  of  sulphurous  acid  is  com¬ 
plete,  that  the  liquor  gives,  with  chloride  of 
barium,  a  precipitate  which  does  not  entirely 
dissolve  in  weak  hydrochloric  acid. 


MEMOIR  ON  BUTYRONE.* 

BY  M.  G.  CHANCEL. 

M.  Chevreul  was  the  first  chemist  who 
submitted  butyrate  of  lime  to  dry  distillation : 
he  noticed,  among  other  products,  the  forma¬ 
tion  of  an  aromatic  volatile  oil,  presenting  an 
odor  analogous  to  the  essential  oil  of  labiees. 
But,  owing  to  the  smallness  of  the  quantities 
of  butyrate,  which  the  saponification  of  but¬ 
ter  affords,  this  oil  has  not  been  the  subject  of 
any  investigation. 

However,  M.  Lowig  has  published  an 
opinion  relative  to  the  nature  of  the  product 
formed  in  these  circumstances  :  according  to 
this  chemist,  the  formula  of  anhydrous  buty¬ 
ric  acid  would  be  =  C 7  II6  O3  ;  by  the  dis¬ 
tillation  of  the  butyrates,  butyrone  would  be 
formed,  whose  composition  should  be  CG  H6  O. 
This  formula  of  butyric  acid  entirely  differs 
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from  that  given  by  M.  Chevreul,  and  it  is 
rendered  perfectly  inadmissible  by  the  recent 
investigations  of  MM.  Pelouze  and  Gelis.  It 
will  be  seen,  on  the  other  hand,  that  the  dis¬ 
tillation  of  a  butyrate  does  not  furnish,  in 
any  case,  a  substance  whose  composition  may 
be  represented  by  the  formula  C6  H(i  O. 

MM.  Pelouze  and  Gelis  having  placed  at 
my  disposal  a  great  quantity  of  butyrate  of 
lime,  I  undertook  the  study  of  the  products 
which  the  distillation  of  this  compound  fur¬ 
nishes  ;  it  is  the  first  part  of  these  investiga¬ 
tions  that  I  now  have  the  honor  of  submitting 
to  the  judgment  of  the  Academy. 

DRY  DISTILLATION  OF  BUTYRATE  OF  LIME. 

Butyrate  of  lime,  submitted  to  the  action 
of  heat,  presents  one  of  the  most  simple  ex¬ 
amples  of  decompositions  of  this  kind.  If  a 
small  portion  of  this  pure  and  anhydrous  salt 
be  cautiously  heated,  it  is  speedily  decom¬ 
posed  into  carbonic  acid  which  remains  com¬ 
bined  with  the  lime,  and  into  a  volatile  oil 
which  distils  over  :  this  oil  is  no  other  than 
almost  pure  and  scarcely  colored  butyrone  ; 
the  residue  consists  of  pure  and  perfectly 
white  carbonate  of  lime.  By  taking  care  not 
to  exceed  the  temperature  necessary  for  the 
formation  of  butyrone,  and  by  operating  on 
only  a  few  grammes  of  matter,  not  the  slight¬ 
est  trace  of  carbonaceous  deposit  is  obtained. 

Most  frequently,  no  gas  is  disengaged,  at 
least  if  the  temperature  be  not  raised  too 
high ;  in  this  case,  the  quantity  of  gaseous 
product  ordinarily  amounts  to  3  or  4  per 
cent,  of  the  weight  of  the  butyrate :  the 
greater  part  is  formed  of  bicarburetted  hy¬ 
drogen  absorbable  by  sulphuric  acid. 

In  no  case,  and  it  is  a  fact  worthy  of  re¬ 
mark,  is  the  slightest  trace  of  water  disen¬ 
gaged  when  anhydrous  butyrate  is  operated 
on,  although  the  disengagement  of  organic 
matters,  as  is  known,  almost  always  entails 
the  formation  of  a  certain  quantity  of  water 
at  the  expense  of  the  elements  of  the  organic 
matter  itself. 

However,  by  distilling  rather  considerable 
quantities  of  matter,  the  operation  is  by  no 
means  simple  ;  in  this  case,  I  have  not  been 
able  to  avoid  the  deposition  of  a  certain  pro¬ 
portion  of  carbon,  and  the  liquid  products 
obtained  have  always  been  very  deeply  co¬ 
lored  ;  this  is  probably  owing  to  the  ultimate 
decomposition  of  a  portion  of  the  butyrone 
formed,  in  consequence  of  the  unequal  distri¬ 
bution  of  heat  in  the  mass.  There  is  also 
formed,  in  this  case,  a  mixture  of  several 
liquid  substances,  in  which,  however,  buty¬ 
rone  is  the  predominating  product. 

In  several  distillations,  100  parts  of  anhy¬ 
drous  butyrate  of  lime  gave  from  42  to  43 
\  parts  of  crude  butyrone. 
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BUTYRONE. 


ACTION  OF  NITRIC  ACID  ON  DU  TYRONE. 


When  the  crude  liquid  obtained,  as  just 
described,  is  submitted  to  distillation,  the 
boiling  point,  at  first  below  212°  F.,  rapidly 
rises  to  284°  F.  The  liquid  which  passes 
over  between  284°  and  203°  F.,  and  which  is 
no  other  than  butyrone,  is  set  aside ;  the  por¬ 
tions  collected  before  and  after  are  a  mixture 
of  butyrone  and  two  peculiar  substances,  one 
distilling  below'  212°  F.,  the  other  above 
320°  F.,  and  to  which  I  iutend  to  recur  when 
I  have  been  able  to  procure  them  in  sufficient 
quantity. 

The  butyrone  collected  between  284°  and 
293"  F.  presents  a  constant  boiling  point  ; 
distilled  for  the  last  time,  it  may  be  regarded 
as  pure. 

Properties. — It  is  a  colorless  and  limpid 
liquid,  possessing  a  penetrating  and  peculiar 
odor  ;  its  taste  is  burning  ;  its  density  is  083 ; 
it  enters  into  ebullition  at  about  290°  F.  : 
submitted  to  the  cold  produced  by  the  mix¬ 
ture  of  solid  carbonic  acid  and  ether,  it 
assumes  the  form  of  a  crystalline  mass.  It 
floats  on  the  surface  of  water,  in  which  it  is 
almost  insoluble,  although  it  communicates 
its  odor  to  that  liquid  ;  it  dissolves  in  all  pro¬ 
portions  in  alcohol.  It  is  a  readily  inflam¬ 
mable  substance,  and  burns  with  a  luminous 
flame.  The  action  of  chromic  acid  on  buty¬ 
rone  is  most  powerful ;  it  immediately  in¬ 
flames  in  contact  with  that  acid. 

Exposed  to  the  air,  it  is  not  colored,  al¬ 
though  it  absorbs,  in  a  long  time,  a  very 
considerable  quantity  of  oxygen. 

Composition. — Several  analyses  of  this  sub¬ 
stance,  made  with  products  arising  from 
different  preparations,  have  always  given 
concordant  results  which  lead  to  the  formula 
C7  H7  O.  The  density  of  the  vapor  likewise 
confirms  this  formula.  Experiment  has  given 
the  number  4‘0,  which  is  very  near  the  theo¬ 
retical  number  3 '98.  The  formula  C7  H7  O 
represents  therefore  2  volumes  of  vapor  of 
butyrone. 

This  composition  sufficiently  explains  the 
formation  of  this  substance  ;  butyrate  of  lime, 
submitted  to  distillation,  is  decomposed  into 
carbonic  acid  wrhich  remains  combined  w’ith 
the  base,  and  into  butyrone  w'hich  distils 
over,  as  the  following  equation  indicates  : — 

Ca  O,  C3  H7  O3  =  Ca  O,  CO2  +  C7  H7  O. 

Butyrate  of  lime.  Carbonate  of  lime.  Butyrone. 

Thus,  the  dry  distillation  of  butyrate  of  lime 
is  not  less  clear  than  that  of  the  acetate  of 
the  same  base;  the  decomposition  is  operated 
with  facility,  and  the  quantity  of  butyrone 
w'hich  is  obtained,  in  suitable  circumstances, 
approaches  very  near  to  that  indicated  bv 
theory. 


Nitric  acid  acts  in  a  very  clear  manner  on 
butyrone.  When  equal  volumes  of  nitric 
acid  of  ordinary  concentration  and  butyrone 
are  mixed,  the  latter  collects  at  the  top  and 
is  colored  of  a  deep  red  ;  if  the  matrass  con¬ 
taining  the  mixture  be  moderately  heated, 
after  a  few  minutes  and  in  a  sudden  manner 
a  most  vivid  action  is  set  up,  red  vapors 
are  disengaged  in  torrents,  and  might  even 
expel  the  liquid  from  the  apparatus  if  the 
action  of  heat  were  not  immediately  stopped. 
The  apparatus  should  be  so  arranged  that 
the  red  vapors  may  traverse  a  vessel  con¬ 
taining  water ;  there  is  collected  on  the  sur¬ 
face  of  this  water  a  volatile  liquid  of  a  very 
agreeable  ethereal  odor,  somewhat  analogous 
to  that  of  butyric  ether.  When  the  red 
vapors  have  ceased  to  be  disengaged,  the 
liquid  contained  in  the  matrass  is  poured  into 
a  very  large  quantity  of  water  ;  there  is  sepa¬ 
rated,  by  this  means,  a  nitrogenous  acid 
which  collects  at  the  bottom  of  the  w'ater  un¬ 
der  the  form  of  an  oily  liquid  which  is  purified 
by  repeated  washing.  This  acid  and  the 
ether  liquid  above  mentioned  are  the  only  tw'O 
substances  which  are  formed  at  the  expense 
of  the  elements  of  butyrone  ;  in  this  reaction 
only  traces  of  carbonate  acid  are  disengaged. 

BUTYRO-NITRIC  ACID. 

Properties. — It  is  an  oily  liquid,  of  a  deep 
yellow  color,  which  does  not  congeal  in  a 
mixture  of  solid  carbonic  acid  and  ether ;  it 
possesses  an  aromatic  odor  and  a  very  sweet 
taste.  It  readily  inflames  and  burns  with  a 
reddish  flame ;  it  is  insoluble  in  W'ater,  and 
soluble  in  all  proportions  in  alcohol ;  its 
density  is  greater  than  that  of  water. 

The  properties  which  I  have  just  noticed 
are  common  to  the  butyro-nitric  acid  arising 
directly  from  the  action  of  nitric  acid  on 
butyrone,  and  to  that  extracted  from  the  salt 
of  potassa. 

This  acid  readily  combines  with  bases,  and 
gives  crystallisable  salts. 

From  the  comparison  of  a  great  number  of 
analyses,  made  w'ith  the  free  acid,  and  with 
that  combined,  with  bases,  it  results  that 
butyro-nitric  acid  is  a  bibasic  acid  containing, 
in  the  free  state,  2  equivalents  of  water,  capa¬ 
ble  of  being  w'holly  or  partially  replaced  by 
bases. 

The  following  are  the  formula  which  ex¬ 
press  the  composition  of  butyro-nitric  acid 
and  some  butyronitrates  : — 


Free  acid . C7  He  O,  N  O4  +  2  H  O 

Salt  of  po-  \  Q7  Hc  o  'NQ4  JKO 
tassa. ...  J  [HO 

} . .  c?  H«  O,  NO<  +  2  AS  O 
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C7  H6  O,  NG4  + 

Salt  of  lead . .  C7  H6  G,  NO4  +  2  Pb  O 

From  the  inspection  of  these  formulae,  it  is 
evident  that  an  equivalent  of  hydrogen  has 
been  eliminated  in  butyrone  and  replaced  by 
an  equivalent  of  nitrous  acid  ;  a  case,  more¬ 
over,  analogous  to  those  which  many  other 
organic  substances  present  under  the  influ¬ 
ence  of  nitric  acid. 

BUTYRONITR  ATES. 

By  mixing  an  alcoholic  solution  of  potassa 
with  butyro-nitric  acid,  the  liquor  begins  by 
becoming  slightly  colored  ;  a  multitude  of 
crystals  shortly  afterwards  appear,  which 
finally  form  a  mass ;  these  crystals  are  col¬ 
lected,  and  purified  by  washings  with  alcohol. 

Obtained  in  this  manner,  butyronitrate  of 
potassa  is  presented  under  the  form  of  small 
plates  of  a  fine  yellow,  whose  appearance 
resembles  that  of  iodoform.  At  a  tem¬ 
perature  near  212°  F.  it  inflames  with  a  kind 
of  explosion  :  this  property  is  common  to  all 
the  butyronitrates  which  I  have  examined. 

This  salt  of  potassa  is  almost  insoluble  in 
alcohol ;  it  dissolves  in  about  20  times  its 
weight  of  water  ;  its  aqueous  solution  forms 
yellow  precipitates  with  the  salts  of  silver 
and  lead,  and  a  dirty  green  one  in  the  salts 
of  copper. 

When  a  solution  of  butyronitrate  of  potassa 
is  treated  by  nitrate  of  silver,  a  precipitate  of 
butyronitrate  of  silver  with  two  equivalents 
of  base  is  formed  ;  this  salt,  at  first  yellow, 
rapidly  assumes  a  violet  color.  It  is  soluble 
in  a  great  quantity  of  water,  and  crystallises 
by  the  spontaneous  evaporation  of  the  liquor. 

The  aqueous  solution  of  this  salt  presents, 
at  the  boiling  temperature,  a  very  remarkable 
reaction :  1  equivalent  of  base  is  precipitated 
and  replaced  by  1  equivalent  of  water ;  so 
that  the  filtered  liquor  allows  a  salt  to  crys¬ 
tallise  which  has  a  composition  analogous  to 
the  salt  of  potassa. 

CHLOROBUTYRENE. 

Distilled  with  perchloride  of  phosphorous 
butyrone  is  immediately  attacked ;  phosphoric 
acid  is  formed,  accompanied  by  a  disengage¬ 
ment  of  hydrochloric  acid  ;  the  liquid  which 
distils  over  possesses  a  characteristic  odor 
and  contains  considerable  quantities  of  chlo¬ 
rine  ;  but,  in  order  to  obtain  a  definite  pro¬ 
duct,  it  is  necessary  to  re-distil  this  liquid  a 
great  number  of  times  with  perchloride  of 
phosphorus,  for  the  action  is  exerted  only 
with  difficulty  on  the  last  traces  of  butyrone. 

This  substance  is  purified  in  the  same 
manner  as  compound  ethers. 

Properties . — It  is  a  colorless  and  limpid 


liquid,  lighter  than  water,  in  which  it  is 
insoluble  ;  it  dissolves  in  all  proportions  in 
alcohol ;  it  possesses  a  peculiar  and  pene¬ 
trating  odor  ;  it  is  inflammable,  and  burns 
with  a  flame  edged  with  green  ;  it  enters 
into  ebullition  at  240°  F.  Its  alcoholic 
solution  is  not  rendered  turbid  by  nitrate  of 
silver  ;  but  if,  after  it  has  been  inflamed, 
this  reagent  be  added  to  the  residue  of  the 
combustion,  considerable  quantities  of  chlo¬ 
rine  are  rendered  evident  by  an  abundant 
precipitation  of  chloride  of  silver, 

Composition. — Its  analysis  led  to  the 
formula  C14  H13  Cl,  which  represents  4 
volumes  of  vapor. 

Nevertheless,  experiment  gives  rather 
more  carbon  and  less  chlorine  than  this 
formula  indicates ;  this  is  probably  attri¬ 
butable  to  the  presence  of  a  small  quantity 
of  unattacked  butyrone. 

The  study  of  the  various  reactions  of 
butyrone  and  of  the  new  compounds  result¬ 
ing  from  it,  will  be  the  subject  of  new  in¬ 
vestigations  which  I  hope  soon  to  be  able  to 
undertake,  and  which  will  form  the  com¬ 
pletion  of  this  first  memoir. 

I  cannot  conclude  without  thanking 
M.  Pelouze  for  the  kind  assistance  which 
he  has  granted  to  me  in  the  course  of  these 
investigations. 


INVESTIGATIONS  CONCERNING 
IODINE  * 

BY  M.  MILLON. 

The  investigations  which  I  have  the  honor 
of  communicating  to  the  [Academy  relate  to 
several  facts,  all  of  which  may  be  connected 
with  the  history  of  iodine  more  particularly, 
but  which,  at  the  same  time,  may  serve  for 
elucidating  the  most  general  tendencies  of 
chemical  affinity. 

All  these  facts  are  grouped  under  three 
principal  heads,  which  are  1st,  the  action 
of  nitric  acid  on  iodine  ;  2nd,  the  action  of 
sulphuric  acid  on  iodic  acid  ;  3rd,  the  study 
of  two  new  oxygenous  combinations  of  iodine. 

I.  ACTION  OF  NITRIC  ACID  ON  IODINE. 

Nitric  acid,  in  acting  on  iodine,  presents 
variations  no  less  great  than  those  which  it 
exerts,  according  to  its  different  states  of 
hydratation  with  respect  to  the  metals.  The 
presence  of  nitrous  acid  likewise  modifies 
this  action  in  the  most  remarkable  manner. 
Thus,  nitric  acid  with  4|  equivalents  of  water 
does  not  oxidise  iodine,  and  merely  dissolves 
it  by  heat ;  nitric  acid  with  3  equivalents 


Acid  salt  of 
silver .  . . 


*  Comptes  Eendus,  No,  23,  June  3?  1844, 


342 


CHEMISTRY. 


of  water  converts  it  into  iodic  acid  ,  nitric 
acid  with  1  or  2  equivalents  of  water  brings 
the  iodine  to  a  new  degree  of  oxidation, 
inferior  to  all  those  which  have  hitherto  been 
discovered,  and  leads  to  the  preparation  of  a 
peculiar  acid  whose  formula  is  TO'1  hypo- 
rod  ic  acid. 

The  influence  of  nitrous  acid  is  exerted  on 
all  the  three  hydrates  which  have  just  been 
mentioned ;  but  this  influence  is  especially 
manifest  with  regard  to  iodic  acid.  Whilst 
nitric  acid  with  4£  equivalents  of  water 
dissolves  iodic  acid  very  well,  the  same  acid, 
mixed  with  a  small  quantity  of  nitrous  acid, 
alters  the  iodic  acid,  reduces  it,  and  gives 
rise  to  a  deposit  of  iodine. 

These  different  phenomena  will  explain  to 
those  who  are  occupied  with  the  action  of 
nitric  acid  on  iodine,  the  singularity  of  the 
phenomena  which  have  been  observed. 

II.  ACTION  OF  SULPHURIC  ACID  ON  IODIC 
ACID. 

Gay-Lussac,  in  tracing  the  general  history 
of  iodine,  confines  himself  to  saying,  that 
sulphuric  acid  decomposes  iodic  acid  into 
iodine  and  oxygen.  Sir  H.  Davy,  pursuing 
the  same  study,  has  noticed  a  yellow  com- 
pound  which  he  regards  as  a  combination 
of  the  two  acids.  Serullas  in  vain  endea¬ 
vored  to  produce  the  combination  noticed 
by  Davy,  and  considered  himself  authorised 
in  denying  its  existence. 

In  the  examination  of  this  apparently  very 
simple  reaction,  which  has  been  contro¬ 
verted,  nevertheless,  as  is  known  by  some 
eminent  chemists,  I  have  arrived  at  recog¬ 
nising  the  production  of  a  dozen  new,  solid, 
crystalline  compounds,  of  a  perfectly  de¬ 
terminate  but  very  strange  constitution.  The 
following  are  the  phenomena  observed  in  the 
action  of  sulphuric  acid  on  iodic  acid,  and 
which  may  very  easily  he  followed  out  in  a 
small  glass  flask  with  the  aid  of  a  spirit-lamp. 

At  a  temperature  very  near  its  boiling 
point,  sulphuric  acid  dissolves  iodic  acid  in 
the  proportion  of  one-fifth  of  its  weight.  If, 
after  the  solution  of  the  iodic  acid,  the  heat 
be  continued,  a  disengagement  of  very  pure 
oxygen  takes  place  without  any  mixture  of 
iodine.  From  the  time  when  the  oxygen  is 
disengaged  the  liquor  is  colored  of  a  deep 
yellow,  and  this  tint  increases  with  the  pro¬ 
duction  of  the  gas.  Afterwards,  by  con¬ 
tinuing  the  action  of  heat,  the  sulphuric  acid 
becomes  greenish  ;  the  iodine  then  appears, 
and  accompanies  the  disengagement  of  oxy¬ 
gen  to  the  end. 

By  stooping,  in  the  course  of  the  re¬ 
action,  at  different,  phases  which  are  per¬ 
fectly  distinct,  there  may  be  separated  from 
'die  sulphuric  acid  : — 


1.  Several  combinations  of  sulphuric  and 
iodic  acid. 

2.  Combinations  formed  by  the  union  of 
the  three  acids — iodic,  hypoiodic,  and  sul¬ 
phuric. 

3.  Combinations  of  hypoiodic  and  sul¬ 
phuric  acids. 

4.  Combinations  of  sulphuric  acid  and  of 
a  peculiar  acid  of  iodine  still  less  oxidised 
than  hypoiodic  acid,  which  is  represented  in 
its  formula  by  I5  O19,  and  which  is  called 
subhypoiodic  acid. 

All  these  combinations  have  special  con¬ 
ditions  of  existence,  out  of  which  they  are 
destroyed  with  great  rapidity.  Thus,  they 
are  stable  only  in  perfectly-dried  air,  or  else 
in  concentrated  sulphuric  acid.  These  are 
circumstances  winch  throw  great  difficulties 
into  the  study  of  these  compounds  ;  if  it  he 
added  that  they  are  all  formed  only  in  con¬ 
tact  writh  boiling  sulphuric  acid  and  iodic 
acid,  the  care  necessary  for  arresting  the 
reaction  in  time,  and  for  separating  these 
different  products  from  one  another  will  be 
understood. 

Nevertheless,  a  dozen  different  compounds 
have  been  isolated  and  analysed  with  ac¬ 
curacy  ;  a  still  greater  number  of  them  are 
certainly  produced.  I  should  also  add  that, 
from  the  mode  of  separation  employed,  the 
insoluble  and  crystal  lisable  products  alone 
were  analysed.  If  there  exist  soluble  com¬ 
binations  of  sulphuric  acid,  with  lO5,  I04, 
I5,  O19,  or  even  with  other  oxygenous  combi¬ 
nations  of  iodine,  they  must  have  escaped  me. 

But  the  products  which  have  been  de¬ 
scribed  will  suffice,  I  hope,  for  establishing 
the  point  of  view’  to  which  I  am  attached. 

It  is  sufficient  to  glance  at  the  formula: 
which  represent  these  compounds  to  be  struck 
with  the  novelty  of  their  appearance. 

To  what  order  of  combinations  must  these 
peculiar  compounds  be  referred  ? 

■  How  must  their  composition  be  repre¬ 
sented  ? 

What  idea  must  be  formed  of  their  pro¬ 
duction  ? 

These  are  questions  which  flow  from  the 
study  of  these  different  products,  for  they 
especially  affect  theoretical  and  classical 
points  of  view  of  chemistry. 

These  combinations,  represented  in  their 
formula  by  the  association  of  two  or  three 
acids,  do  not  appear  at  this  moment  suscep¬ 
tible  of  any  other  interpretation. 

These  are  complex  products  which  result 
from  several  acids,  combined  together,  placed 
in  connection  with  one  another,  in  an  anta¬ 
gonism  as  complete,  in  an  'electrical  opposi¬ 
tion,  if  it  be  wished  so  to  speak — as  complete 
as  in  the  case  of  an  alkaline  oxide  in  presence 
of  an  energetic  acid. 
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This  certain  and  varied  union  of  several 
acid  principles  marks  precisely  the  novel 
character  of  the  products  which  result  from 
the  action  of  sulphuric  acid  on  iodic  acid. 

Some  doubts  may  still  be  retained  as  to 
the  real  combination  of  the  mineral  acids 
with  each  other.  The  combination  of  chromic 
and  sulphuric  acids,  noticed  by  Gay-Lussac, 
is,  indeed,  disputed  by  several  skilful  chemists. 
The  products  which  result  from  the  union  of 
sulphuric  acid  with  the  nitric  and  nitrous 
compounds,  are  scarcely  indicated.  The 
analysis  of  one  of  them  has  been  made  with 
the  view  of  a  peculiar  systematic  idea.  Com¬ 
pounds  such  as 

I05,  HO  +  3  SO3,  HO;  2  IQ5+ I04+ SO3, 
HO  ;  I04  +  2  SO3,  HO;  &c., 
leave  no  uncertainty. 

It  must  be  admitted  that  the  mineral  acids 
combine  together  to  the  number  of  2  and  3, 
and  in  variable  proportions  ;  that  these  com¬ 
binations,  in  the  circumstances  in  which  they 
are  produced,  possess  the  form,  constitution, 
and  stability  of  the  products  which  are  best 
defined. 

This  conclusion  leads  us  to  reflect  on  the 
antagonism— that  is  to  say,  on  the  reciprocal 
affinity  of  acids  and  bases.  A  different  anta¬ 
gonism  is  here  observed :  these  are  acids 
which  are  added  to  other  acids,  forming 
regularly  constituted  combinations.  Must 
we,  for  this  reason,  deny  the  antagonism  of 
acids  and  bases  ?  Certainly  not.  It  must 
be  recognised  that  the  affinity  which  causes 
the  association  of  acid  principles  with  basic 
principles,  is  subordinate  to  conditions  in 
which  we  have  always  operated,  without 
exactly  accounting  for  their  influence.  These 
are  conditions  of  the  medium  and  of  the 
solvent.  In  such  media  as  water  and  atmos¬ 
pheric  air,  the  acids  regularly  combine  with 
the  bases,  the  acids  repel  the  acids ;  the  bases 
are  displaced  from  them,  and  are  mutually 
separated.  In  such  a  medium  as  sulphuric 
acid,  the  conditions  of  affinity  are  changed ; 
the  acids  are  superposed,  added  to  one 
another,  and  are  grouped  in  complex  pro¬ 
ducts. 

M.  Pelouze,  by  employing  alcohol  as  a 
solvent,  instead  of  water,  has  shown  the  dis¬ 
turbance  effected  in  the  ordinary  relations  of 
affinity  :  acetic  acid  is  displaced  by  carbonic 
acid  in  an  alcoholic  solution.  By  separating 
water  from  a  great  number  of  reactions, 
H.  Rose  showed  what  curious  associations 
might  be  produced.  We  have  ourselves  been 
able  to  condense  anhydrous  sulphuric  acid 
over  carbonate  of  potassa,  and  in  this  contact 
to  liquify  the  acid  by  heat,  to  distil  for  one 
hour  without  disengaging  carbonic  acid. 

It  is  therefore  necessary  to  observe  chemical 

affinity  in  the  most  varied  conditions,  and  to 


account  for  all  the  circumstances  which 
accompany  it. 

The  different  media  in  which  we  operate, 
sometimes  admit  of  exceptions  in  the  general 
arrangements  and  in  the  rules  which  they 
establish  ;  it  sometimes  happens  that,  in  de¬ 
termining  special  affinities,  the  influences  of 
the  medium  find  limits,  or  contrary  forces 
overcome  and  efface  them.  Thus,  although 
the  presence  of  water  brings  about  the  union 
of  acids  and  bases,  salts  exist  in  which  water 
separates  the  acids  from  these  bases.  It  is 
thus  with  certain  nitrates  of  mercury.  The 
influence  of  water  may  likewise  be  want¬ 
ing  with  respect  to  the  acids  of  which  it 
causes,  in  the  general  way,  the  separation  or 
reciprocal  displacement.  It  seems  to  us  that 
this  fact  is  observed  in  the  combinations 
designated  under  the  name  of  emetic  or  alum. 
The  principle  of  association  of  the  acids  with 
each  other,  so  manifest  when  we  act  in  an 
acid  medium,  out  of  contact  with  the  damp 
air,  with  sulphuric  and  iodic  acids  for  ex¬ 
ample,  is  also  followed  in  the  emetics  and  the 
alums,  in  water,  and  notwithstanding  the 
influence  of  water.  It  is  thus  understood 
that  bitartrate  of  potassa  unites  with  boracic, 
arsenious  and  arsenic  acids,  as  well  as  with 
the  oxides  of  chrome,  iron  (sesquioxide),  and 
antimony,  which  it  would  be  much  more 
rational  always  to  regard  as  acids. 

As  a  very  general  consequence  of  the  study 
of  the  compounds  which  result  from  the 
action  of  sulphuric  on  iodic  acid,  it  may  be 
concluded  that  the  acids  have  no  less  ten¬ 
dency  to  combine  with  one  another  than  acids 
with  bases,  and  perhaps  than  bases  with  each 
other.  This  tendency  is  especially  manifested 
in  peculiar  circumstances  of  atmosphere  and 
medium,  but  it  perseveres  even  in  a  solvent 
which  may  be  considered  opposed  to  such 
alliances. 

We  find  in  this  tendency  the  explanation 
of  certain  compounds,  such  as  the  emetics 
and  alums,  which  have  hitherto  presented  a 
sort  of  anomaly  of  constitution.  By  uni¬ 
formly  admitting,  in  alumina,  peroxide  of 
iron  and  oxides  of  the  same  formula,  M2  G3, 
the  part  of  an  acid  ;  by  placing  the  combina¬ 
tions  which  they  form  with  the  acids  side  by 
side  with  the  compounds  which  sulphuric 
and  iodic  or  hypoiodic  acids  produce  toge¬ 
ther,  we  think  that  the  general  intelligence 
and  history  of  these  combinations  would  be 
facilitated. 

III.  STUDY  OP  TWO  NEW  OXYGENOUS 
COMBINATIONS  OF  IODINE. 

The  study  of  two  new  oxygenous  combina¬ 
tions  of  iodine,  which  are  produced  by  the 
action  of  nitric  acid  on  iodine,  and  of  sul¬ 
phuric  acid  on  iodic  acid,  create  new  terms 
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of  resemblance  between  the  series  of  chlorine 
and  the  scries  of  iodine. 

These  two  acids,  which  are  represented, 
one  by  IO4,  the  other  by  I5  O19,  are  ranked 
Tvith  hypochloric  acid,  Cl  O4 ;  chlorochloric 
acid,  Cl3  O13;  and  chloroperchloric  acid, 
Cl3  O17.  Subhypoiodic  acid  presented  to  me, 
in  its  study,  advantages  to  which  I  attach 
some  value.  It  is  obtained,  indeed,  in  several 
different  ways  :  it  is  handled  and  purified 
without  difficulty,  and  the  analytical  method, 
by  means  of  which  its  composition  is  deter¬ 
mined,  is  susceptible  of  great  accuracy.  The 
polyatomic  mineral  acids,  such  as  Cl3  O13, 
and  Cl3  O17,  concerning  which  I  have  already 
had  occasion  to  present  peculiar  considera¬ 
tions,  will  thus  acquire  a  new  degree  of  evi¬ 
dence. 


ON  SEVERAL  NEW  SALTS  FORMED 
BY  THE  REACTION  OF  SULPHUR¬ 
OUS  AND  NITROUS  ACIDS  ON 
ALKALINE  BASES* 

BY  M.  E.  EREMY. 

In  a  work  on  the  metallic  acids  formed  by 
osmiuno,  with  which  I  have  long  been  occu¬ 
pied,  and  whose  results  I  will  shortly  com¬ 
municate  to  the  Academy,  I  have  had  occa¬ 
sion  to  examine  the  action  of  sulphurous  acid 
on  salts,  to  which  I  have  given  the  name  of 
osmites.  I  have  ascertained  that  the  osmites 
may  be  combined  with  sulphurous  acid,  and 
form  new  compounds  in  which  the  properties 
of  sulphuric  acid  appear  disguised.  I  intend 
to  extend  these  reactions,  which  will  be 
described  in  detail  in  my  memoir  on  osmium, 
to  salts  resembling  the  osmites,  such  as  the 
nitrites,  phosphites,  &c. 

I  have  now  the  honor  of  announcing  to 
the  Academy  that  when  a  current  of  sul¬ 
phurous  acid  and  nitrous  or  hyponitric  acid 
is  passed  into  a  great  excess  of  potassa,  the 
liquor  immediately  deposits  long  silk  needles 
of  a  salt  of  potassa,  which  is  almost  insoluble 
in  cold  water.  This  salt  contains  a  new  acid, 
which  is  formed  of  oxygen,  sulphur,  and 
nitrogen.  It  undergoes  by  heat  a  character¬ 
istic  decomposition,  for  it  is  converted  into 
sulphate  of  potassa,  ammonia  and  a  volatile 
ammoniacal  salt. 

The  salts  of  soda  and  ammonia  rnay  be 
prepared  directly  like  the  salt  of  potassa,  are 
soluble  in  cold  water,  and  readily  crystallise. 
Their  solution,  made  cold,  is  neutral,  and  is 
not  precipitated  by  the  salts  of  baryta  and 
lead ;  when  it  is  boiled,  it  becomes  power¬ 
fully  acid,  and  presents  the  reactions  of 

*  Comptes  Rendus ,  No.  24,  June  10, 
1844. 


sulphuric  acid  ;  the  liquor  contains  an  am- 
moniacal  salt. 

I  think  that  the  preceding  facts  sufficiently 
characterise  the  new  salts,  which  are  formed 
in  the  reaction  of  sulphurous  and  nitrous 
acids  on  bases.  These  bodies  will  evidently 
be  placed  side  by  side,  with  the  nitro-sulphate 
of  M.  Pelouze.  I  have  ascertained  that,  by 
varying  the  proportions  of  sulphurous  and 
nitrous  acids,  different  salts  may  be  obtained 
which  are  all  remarkable  for  their  stability 
and  their  beautiful  crystalline  forms. 

My  object  in  this  communication  is  to 
take  date  for  a  work  to  which  I  have  been 
accidentally  led,  and  which  I  will  continue 
when  I  have  completed  the  investigations 
which  1  have  undertaken  concerning  osmium. 


ENERGIATYPE. — A  NEW  PHOTO¬ 
GRAPHIC  PROCESS.* 

BY  ROBERT  HUNT. 

While  pursuing  some  investigations,  wfith  a 
view  to  determine  the  influence  of  the  solar 
rays  upon  precipitation,  I  have  been  led  to 
the  discovery  of  a  new  photographic  agent 
which  can  be  employed  in  the  preparation  of 
paper,  with  a  facility  which  no  other  sensitive 
process  possesses.  Being  desirous  of  afford¬ 
ing  all  the  information  I  possibly  can  to  those 
who  are  anxious  to  avail  themselves  of  the 
advantages  offered  by  photography,  I  solicit 
a  little  space  in  your  columns  for  the  purpose 
of  publishing  the  particulars  of  this  new  pro¬ 
cess.  All  the  photographic  processes  with 
which  we  are  at  present  acquainted,  suffi¬ 
ciently  sensitive  for  the  fixation  of  the  images 
of  the  camera  obscura,  require  the  most 
careful  and  precise  manipulation ;  conse¬ 
quently,  those  who  are  not  accustomed  to  the 
niceties  of  experimental  pursuits  are  fre¬ 
quently  annoyed  by  failures.  The  following 
statement  will  at  once  show  the  exceeding 
simplicity  of  the  new  discovery. 

Good  letter-paper  is  first  washed  over  with 
the  following  solution — 

DRACHMS 


A  saturated  solution  of  succinic  acid  2 

Mucilage  of  gum  arabic . 

Water .  l  £ 


When  the  paper  is  dry,  it  is  washed  over 
once  wdth  an  argentine  solution,  consisting  of 
one  drachm  of  nitrate  of  silver  to  one  ounce 
of  distilled  wrater.  The  paper  is  allowed  to 
dry  in  the  dark,  and  it  is  fit  for  use ;  it  can 
be  preserved  in  a  portfolio,  and  at  any  time 
employed  in  the  camera.  This  paper  is  a 
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pure  white,  and  it  retains  its  color,  which  is 
a  great  advantage.  At  present,  I  find  it 
necessary  to  expose  this  prepared  paper  in 
the  camera  obscura  for  periods,  varying  with 
the  quantity  of  sunshine,  from  two  to  eight 
minutes,  although  from  some  results  which  I 
have  obtained,  I  am  satisfied  that  by  a  nice 
adjustment  of  the  proportions  of  the  materials, 
a  much  shorter  exposure  wall  suffice.  When 
the  paper  is  removed  from  the  camera,  no 
trace  of  a  picture  is  visible.  We  have  then 
to  mix  together  one  drachm  of  a  satirrated 
solution  of  sulphate  of  iron,  and  two  or  three 
drachms  of  the  mucilage  of  gum  arabic.  A 
wide  flat  brush  saturated  with  this  solution  is 
now  swept  over  the  face  of  the  paper  rapidly 
and  evenly.  In  a  few  seconds,  the  dormant 
images  are  seen  to  develope  themselves,  and 
with  great  rapidity  a  pleasing  negative  photo¬ 
graphic  picture  is  produced.  The  iron  solm 
tion  is  to  be  washed  off  as  soon  as  the  best 
effect  appears,  this  being  done  with  a  soft 
sponge  and  clean  water.  The  drawing  is  then 
soaked  for  a  short  time  in  water,  and  may  be 
permanently  fixed,  by  being  washed  over  with 
ammonia — or  perhaps  better,  with  a  solution 
of  the  hyposulphite  of  soda,  care  being  taken 
that  the  salt  is  afterwards  well  washed  out  of 
the  paper.  From  the  pictures  thus  produced, 
any  number  of  others  correct  in  position,  and 
in  light  and  shadow,  may  be  produced,  by 
using  the  same  succinated  papers  in  the  ordi¬ 
nary  way ;  from  five  to  ten  minutes  in  sun¬ 
shine  producing  the  desired  effect. 

The  advantages  which  this  process  pos¬ 
sesses  over  every  other,  must  be,  I  think, 
apparent.  The  papers  are  prepared  in  the 
most  simple  manner,  and  may  be  kept  ready 
by  the  tourist  until  required  for  use  :  they 
require  no  preparation  previously  to  their 
being  placed  in  the  camera,  and  they  can  be 
preserved  until  a  convenient  opportunity 
offers  for  bringing  out  the  picture,  which  is 
done  in  the  most  simple  manner,  with  a  ma¬ 
terial  which  can  be  anywhere  procured. 

Anxious  to  give  the  public  the  advantage 
of  this  process  during  the  beautiful  weather 
of  the  present  season,  I  have  not  waited  to 
perfect  the  manipulatory  details  which  are 
necessary  for  the  production  of  portraits.  It 
is  sufficient,  however,  to  say,  that  experiment 
has  satisfied  me  of  its  applicability  for  this 
purpose. 

Prismatic  examination  has  proved  that  the 
rays  effecting  this  chemical  change  are  those 
which  I  have  elsewhere  shown  to  be  perfectly 
independent  of  solar  light  or  heat.  I  there¬ 
fore  propose  to  distinguish  this  process  by  a 
name  which  has  a  general  rather  than  a  par¬ 
ticular  application.  Regarding  all  photo¬ 
graphic  phenomena  as  due  to  the  principle 
Energia,!  would  nevertheless  wish  to  distin¬ 


guish  this  very  interesting  process  as  the 
Energiatype. 

I  inclose  you  a  few  specimens  of  the  results 
already  obtained.  The  exceeding  sensibility 
of  the  Energiatype  is  best  shown  by  an 
attempt  to  copy  engravings  or  leaves  by  it. 
The  three  specimens  I  inclose  were  produced 
by  an  exposure  of  considerably  less  than  one 
second. 


In  No.  869  of  the  Athenceum,  Mr.  Hunt 
adds  the  following  to  the  above  letter : — 
Hearing  from  numerous  persons,  who 
have  tried  the  Energiatype  process,  of  little 
annoyances,  and  in  some  cases  of  total 
failure,  from  some  little  manipulatory  details 
not  having  been  attended  to,  I  must  trespass, 
which  I  will  do  as  briefly  as  possible,  again 
on  your  columns. 

In  the  first  place,  experience  has  sug¬ 
gested  to  me  the  advantage  of  adding  to  the 
solution  of  succinic  acid  and  gum,  as  pre¬ 
viously  given,  5  grains  of  common  salt. 
This  preserves  the  lights  very  clear,  and, 
indeed,  improves  the  sensibility  of  the 
paper. 

When  the  solution  of  the  sulphate  of  iron 
is  laid  over  the  paper,  it  is  requisite  to  keep 
disturbing  it,  by  rapidly  but  lightly  brushing 
it  up  ;  otherwise  numerous  little  black  specks 
form,  which  destroy  the  photograph.  If,  as 
sometimes  happens,  the  surface  of  the  picture 
blackens  all  over,  it  must  not  be  concluded 
that  the  drawing  is  destroyed.  The  whole 
of  this  superficial  blackness  may  be  removed 
by  immediately  washing  with  a  wet  sponge. 
If  the  lights  become  in  any  way  discolored, 
a  little  exceedingly  diluted  hydrochloric 
(muriatic)  acid  will  restore  them  to  their 
proper  degree  of  whiteness  ;  but  care  must 
be  taken  that  the  acid  is  speedily  washed  off, 
or  the  shadows  will  suffer. 

When,  from  the  shortness  of  the  ex¬ 
posure,  the  image  developes  itself  slowly  or 
imperfectly,  a  slight  degree  of  wTarmth  brings 
out  the  picture  with  rapidity  and  force. 
Holding  the  paper  at  a  short  distance  from 
the  fire  is  the  best  mode  of  operating. 

With  these  few  additional  directions,  I 
believe  but  very  little  difficulty  will  be  ex¬ 
perienced,  and  I  am  satisfied  that  a  little 
practice  is  alone  required  to  render  the 
Energiatype  at  once  the  most  useful  and 
beautiful  of  the  Photographic  processes  on 
paper. 

Falmouth,  June  15th,  1844. 
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ON  SOME  RECENT  RESEARCHES  IN 

ELECTRICAL  DECOMPOSITION.* 

HY  Dll-  MILLER,  OE  KING  3  COLLEGE. 
The  lecturer,  after  showing  by  experiments 
that  liquids  when  conveying  the  current  are 
capable  of  extricating  heat  and  inducing 
magnetism,  and  in  these  respects  resembling 
solid  conductors,  proceeded  to  state  that 
they  differ  from  solids  in  the  motion  which 
their  particles  visibly  exhibit  ;  he  asserted 
that  most  liquid  bodies  capable  of  trans¬ 
mitting  the  current  consist  of  two  or  more 
chemical  elements  in  combination,  and  that 
when  subjected  to  the  influence  of  a  voltaic 
battery  they  are  decomposed ;  one  portion 
of  the  elements  accumulating  at  one  pole  of 
the  battery,  whilst  the  other  portion  collects 
at  the  opposite  pole. 

Water,  he  remarked,  had  always  been 
considered  one  of  the  substances  most 
easily  thus  decomposed ;  yet  he  showed 
that  a  spark  may  be  obtained  under 
water  from  two  charcoal  points  forming 
the  poles  of  a  battery,  of  nearly  as  great 
brilliancy  as  that  produced  by  bringing  them 
in  contact  in  air,  which  is  admitted  to  be  an 
extremely  bad  conductor ;  he  also  inter¬ 
posed  at  one  point  of  the  circuit  a  small 
quantity  of  distilled  water,  and  showed  that 
no  electricity  passed ;  on  adding  a  solution 
of  sulphate  of  soda  to  the  distil] ed  water, 
immediate  decomposition  ensued,  and  abun¬ 
dance  of  gas  was  extricated,  an  experiment 
from  which  he  inferred  that  the  presence  of 
a  little  saline  matter  confers  conducting 
power  upon  the  water. 

After  recalling  attention  to  the  discovery  of 
Dr.  Faraday,  that  the  power  measured  at  one 
point  is  a  measure  of  the  quantity  capable  of 
being  decomposed  at  any  point  in  the  same  cir¬ 
cuit,  he  stated,  that  when  saline  solutions  were 
electrolysed,  an  -apparent  exception  to  this 
law  was  observed,  and  the  current  appeared 
in  this  case  to  have  twice  the  power ;  so 
that  a  proportion  of  the  salt  was  decom¬ 
posed,  and  at  the  same  time  gases  from  the 
decomposition  of  an  equivalent  quantity  of 
water  were  set  free,  whilst  a  voltameter 
included  in  the  circuit  only  indicated  suffi¬ 
cient  electricity  to  decompose  either  the  salt 
or  the  water,  but  not  both. 

This  apparent  paradox  he  explained  by 
stating  that  the  salt  alone  is  in  any  case 
decomposed,  and  that  the  decomposition  of 
the  water  is  an  accidental  circumstance. 

All  salts,  he  said,  might  be  considered 
as  composed  of  a  metal,  or  something 
tantamount  to  a  metal,  in  combination 
with  a  substance  or  group  of  substances 
possessed  of  equal  but  opposite  electric 


power  (in  contradistinction  to  the  com¬ 
mon  notion  that  they  consist  of  an  acid 
and  a  base  in  chemical  union).  When  sub¬ 
jected  to  the  decomposing  action  of  the  bat¬ 
tery,  the  metal,  he  said,  appeared  at  one 
pole,  while  the  whole  remaining  elements 
were  transferred  to  the  opposite  pole  ;  when 
the  metal,  like  potassium,  was  capable  of 
decomposing  water,  at  ordinary  tempera¬ 
tures,  gas  was  given  otf,  consisting  of  pure 
hydrogen,  an  oxide  of  metal  was  formed, 
while  at  the  other  pole  oxygen  was  given  off 
from  its  separation  from  the  bodies  in  com¬ 
bination  with  which  it  was  transferred  under 
the  influence  of  the  current,  at  the  same 
time  an  equivalent  of  acid  wras  set  free ; 
when,  on  the  contrary,  the  metal,  like  lend 
or  copper,  was  not  capable  of  decomposing 
water,  no  hydrogen  was  extricated,  but  the 
metal  itself  was  deposited  in  the  solid  form. 
Experiments  were  shown  in  proof  of  this 
assertion,  the  salts  being  in  some  cases  dis¬ 
solved  in  water,  in  others  melted  by  heat 
alone ;  when  melted  nitrate  of  silver,  for 
instance,  was  thus  treated,  the  metallic  silver 
was  obtained  in  beautiful  crystals. 

After  adverting  to  the  value  of  the  voltaic 
battery  as  a  powerful  means  of  investigating 
the  molecular  grouping  of  compound  bodies, 
and  aiding  in  the  examination  of  disputed 
points  in  theoretical  chemistry,  the  lecturer 
concluded  by  describing  some  curious  results 
obtained  relative  to  the  transfer  of  the  bodies 
disengaged  under  the  influence  of  the  cur¬ 
rent,  and  by  stating  that,  contrary  to  the 
usually  received  opinion,  such  transfer  did 
not  take  place  in  equivalent  proportions  in 
opposite  directions ;  but  that  some  sub¬ 
stances,  on  the  contrary,  did  not  appear  ca¬ 
pable  of  transfer  at  all ;  among  this  number 
was  copper,  and  he  referred  to  this  cause  the 
impoverishment  of  the  solution  around  the 
electrotype  plate  where  the  process  is  long 
oontinued. 


ON  THE  COMBINATIONS  OF  TWO 
NEW  ALKALINE  BASES  CON¬ 
TAINING  PLATINUM* 

BY  M.  JULES  REISET. 

I  have  already  had  the  honor  of  calling  the 
attention  of  the  Academy  to  (Comptes  Ren- 
dus,  t.  x.,  p.  871,  and  xi.,  711)  some  com¬ 
pounds  of  which  I  now  present  a  more  com¬ 
plete  study. 

I  have  shown  that  protochloride  of  plati¬ 
num  and  ammonia  gives  rise  to  a  well  crys¬ 
tallised  bodv,  whose  formula  is 
*N3  Hfi  Pt  Cl  +  IlOf 

*  Comptes  Rcndus,  No. 24,  JunelO,  1844. 
t  N2  Hr,~2  Nli3. 
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This  body  presents  a  composition  which 
much  resembles  a  peculiar  series  of  com¬ 
binations  of  platinum  discovered  by  M.  Gros. 
It  may,  indeed,  aid.  in  reproducing  them  ; 
but  it  likewise  leads  to  two  series  of  very 
distinct  salts,  which  have  occupied  me 
solely.  These  investigations  remain  thus 
beyond  those  which  have  been  published  by 
M.  Gros,  and  which,  besides,  he  desired  to 
pursue. 

With  a  salt  of  silver,  the  chloride  N2  H6 
Pt  Cl,  gives  a  precipitate  of  chloride  of 
silver ;  the  liquor,  filtered  and  evaporated, 
allows  a  new  salt  to  crystallise,  which  does 
not  contain  chlorine  : — 

N2H6  Pt  Cl  +  AgOA  =  ClAg  +  N2  H6  Pt  O, A. 

Thus  we  obtain  : — 

The  sulphate  N2  H6  Pt  O,  SO3 

The  nitrate  N2  H6  Pt  O,  NO5 

These  salts  are  neutral,  without  action  on 
vegetable  colors,  and  crystallise  with  the 
greatest  facility. 

The  base  of  these  salts  is  easily  isolated 
by  treating  the  sulphate  N2  H6  Pt  O,  SO3, 
in  a  suitable  manner  with  baryta  water.  On 
the  addition  of  the  first  drops  of  baryta 
water,  a  precipitate  of  sulphate  of  baryta  is 
obtained,  and  the  liquor  becomes  powerfully 
alkaline,  without  any  perceptible  disengage¬ 
ment  of  ammonia,  even  when  boiled  for  a 
long  time :  the  ley,  evaporated  out  of  con¬ 
tact  with  the  air,  and  placed  iu  a  dry 
vacuum,  assumes  the  form  of  a  mass  of 
crystalline  needles,  of  an  opaque  white  after 
complete  desiccation. 

In  this  state,  the  isolated  base  contains  one 
equivalent  of  water,  which  can  be  removed 
from  it  only  by  combining  it  with  the 
acids 

N2  H6  Pt,  O,  HO,  the  base  isolated  and 
dried  in  vacuo. 

This  base  is  powerfully  alkaline  and 
caustic ;  it  may,  to  a  certain  extent,  be 
compared  with  soda  and  potassa  ;  like  these 
two  alkalis,  it  is  deliquescent,  and  rapidly 
combines  with  carbonic  acid,  forming  a 
carbonate,  N2  H6  Pt  O,  CO2  HO,  and  a  bi¬ 
carbonate  N2  H6  Pt  O,  2  (CO2)  HO,  less 
soluble  than  the  neutral  carbonate  ;  it  dis¬ 
places  ammonia  from  its  combinations,  and 
may  be  employed,  like  potassa,  in  Trom- 
maer’s  process,  for  detecting  a  trace  of  grape- 
sugar  with  oxide  of  copper. 

The  action  of  heat  on  the  isolated  base  is 
very  remarkable  :  at  230°  F.,  it  fuses,  swells 
up  considerably,  losing  the  elements  of  an 
equivalent  of  oxide  of  ammonium,  NH3  HO, 
and  becomes  NH3  Pt  O,  a  grayish  mass, 
entirely  insoluble  in  water  and  ammonia, 
giving  with  acids  insoluble  and  detonating 
compounds. 

Heated  in  a  single  point  to  392°  F.,  this 


body  becomes  incandescent,  and  continues 
to  burn  beyond  the  focus,  making  a  noise 
similar  to  that  produced  by  nitre  on  red-hot 
coals.  This  phenomenon  occurs  only  in 
contact  with  the  air ;  the  ammonia  then 
meets  with  oxygen,  and  burns  by  means  of  a 
catalytic  body ,  metallic  platinum,  as  porous 
as  the  froth  of  soap. 

In  close  vessels,  or  in  vacuo ,  the  base 
heated  to  392  degrees  does  not  become  in¬ 
candescent  ;  it  is  tranquilly  decomposed, 
yielding  water,  ammonia  and  metallic  plati¬ 
num.  The  gas  disengaged  is  pure  nitrogen. 

During  one  of  the  phases  of  this  decom¬ 
position,  there  is  no  doubt  formed  a  nitro- 
guret  of  platinum  which  afterwards  gives  the 
nitrogen.  The  following  very  well  repre¬ 
sents  the  reaction : — 

3  (NH3  Pt  Q)  =  Pt3  N  +  H3  Q3+  N2  H6, 

The  quantity  of  nitrogen  collected  is  per¬ 
fectly  in  harmony  with  this  mode  of  decom¬ 
position,  which  demonstrates  the  existence 
of  the  nitroguret  of  platinum  N  Pt3,  cor¬ 
responding  to  ammonia  NH3 ;  but  it  is  very 

unstable,  and  I  have  not  succeeded  in  my 
endeavors  to  isolate  it. 

The  iodide  and  bromide  of  the  base  are 
easily  prepared  by  double  decomposition, 
with  the  sulphate,  N2  H6  Pt  O,  SO3,  and 
iodide  or  bromide  of  barium. 

The  iodide,  N2  HG  Pt  I,  crystallises  in 
cubes  ;  its  boiling  solution  disengages  1  equi¬ 
valent  of  ammonia  NH3,  and  there  is  de¬ 
posited  at  the  same  time  a  yellow  powder 
NH3  Pt  I,  corresponding  to  the  salt  of 
Magnus. 

The  bromide,  N2  H°  Pt  Br,  crystallises  in 
cubes,  and  does  not  undergo,  by  boiling, 
the  same  decomposition  as  the  iodide. 

I  tried  to  combine  hydrocyanic  acid  di¬ 
rectly  with  the  base ;  I  always  obtained 
hydrocyanate  of  ammonia  and  a  crystalline 
white  precipitate,  NH3  Pt  Cy.  This  salt 
takes  its  place  by  the  side  of  the  salt  of 
Magnus,  which  contains  only  one  equivalent 
of  ammonia  combined  with  the  oxide  of 
platinum. 

The  sulphate  and  nitrate  of  this  second 
series  are  obtained  by  boiling,  with  a  salt 
of  silver,  the  iodide  NH3  Pt  I.  The  re¬ 
action  is  then  very  clear  : — 

NH3  Pt  I  +  Ag  OA  =  IAg  +  NH3  Pt  OA. 

These  salts  crystallise  less  easily  than  those 
of  the  first  series  ;  they  powerfully  redden 
tincture  of  litmus. 

The  nitrate  NH3  Pt  ONO5  does  not  con¬ 
tain  water. 

The  sulphate  retains  1  equivalent,  which 
cannot  be  removed  from  it:  NH3  Pt  O, 
SO3  HO. 

A  few  drops  of  hydrochloric  acid  or  of  a 
ehloride,  poured  into  a  salt  of  this  series, 
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produce  i.i  it,  in  a  few  moments,  a  crystalline 
precipitate  of  a  fine  yellow,  isomeric  with 
the  salt  of  Magnus,  NH3  Pt  Cl,  and  which 
gives,  like  it,  w’hen  dissolved  in  ammonia, 
crystals  of  N2  H6  Pt  Cl. 

The  green  salt  of  Magnus,  insoluble  in 
water,  may  be  converted  into  its  yellow’ 
isomeric  modification,  soluble  in  boiling 
water.  Indeed,  this  green  salt  dissolves  in 
a  long  time  in  a  concentrated  and  boiling 
solution  of  nitrate  or  sulphate  of  ammonia  ; 
by  cooling,  beautiful  yellow  bracteae  are 
deposited,  which  are  of  exactly  the  same 
composition  as  the  green  salt  of  Magnus, 
NH3  Pt  Cl. 

It  will  be  understood  how  many  new 
reactions  it  will  be  possible  to  obtain  with 
bodies  so  stable  and  so  easily  prepared.  I 
have  already  studied  two  interesting  com¬ 
binations  which  bichloride  of  platinum  and 
the  chloride  N2  H6  Pt  Cl  may  give. 

By  pouring  bichloride  of  platinum  into  a 
solution  of  the  chloride  N2  H6  Pt  Cl  in 
excess,  an  abundant  precipitate  of  an  olive 
green  is  obtained.  In  this  case  a  single 
equivalent  of  bichloride  of  platinum  is 
united  with  2  equivalents  of  chloride  N2  H6 
Pt  Cl,  and  the  formula  of  this  green  pre¬ 
cipitate  is : — 

Pt  Cl2,  2  (N2  H6  Pt  Cl).  The  formula  of 
the  tripoli-red  salt  is  Pt  Cl2,  N2  H6  Pt  Cl. 

First  Series. 

N2  H6  Pt  O,  HO,  the  isolated  base. 

N2  H6  Pt  O,  SO3,  sulphate. 

IN2  Hf>  Pt  O,  NO6,  nitrate. 

N2  H6  Pt  O,  CO2  HO,  carbonate. 

N2  H6  Pt  O,  2  (CO2)  HO,  bicarbonate. 

N2  H6  Pt  O,  C1+  HO,  chloride. 

N2  H6  Pt  O,  Br,  bromide. 

N2  H6  Pt  I,  iodide. 

N2  H6  Pt,  Cl  +  Pt  Cl2,  red  double  salt. 

2  (N2  H6  Pt,  Cl)  +  Pt  Cl2,  green  double 
salt. 

Second  Series. 

NH3  Pt  O,  obtained  by  heating  N2'  H6 
Pt  O,  HO. 

NH3  Pt  O,  NO5,  nitrate. 

NH3  Pt  O,  SO3,  sulphate. 

NH3  Pt  I,  iodide. 

NH3  Pt,  Cy,  Cyanide. 

NH3  Pt  Cl,  chloride  ;  green  salt  of  Mag¬ 
nus,  and  its  yellow  isomeric  modification. 

With  the  exception  of  the  cyanide  and 
NH3  Pt  O,  obtained  by  heating  to  230°  F., 
the  base  N2  Hfi  Pt  O,  HO,  all  the  salts  of 
the  second  series  dissolve  in  ammonia,  and 
reproduce  those  of  the  first  series. 

In  like  manner,  by  heating  in  a  suitable 
manner  certain  salts  of  the  first  series,  the 
corresponding  salts  of  the  second  series  are 
produced.  Thus,  at  482°  F.,  the  chloride 


N2  IP’  Pt  Cl  loses  1  equivalent  of  ammonia 
NH3,  and  is  converted  into  a  yellow  powder 
isomeric  with  the  salt  of  Magnus,  NH3  Pt  Cl. 

The  two  series  -which  have  just  been 
described  establish,  in  a  certain  manner,  the 
existence  of  two  new  bases  which  contain 
platinum.  Each  of  these  bases  has  been 
subjected  to  tests  which  leave  no  doubt  con¬ 
cerning  their  alkalinity,  and  the  permanent 
association  of  all  the  elements  which  consti¬ 
tute  them.  In  one  of  them,  N2  II6  Pt  O, 
this  alkalinity  exceeds  in  energy  oxide  of 
platinum,  and  even  oxide  of  ammonium 
itself ;  it  is  almost  equal  to  potassa.  What 
idea  can  be  formed  of  bases  thus  consti¬ 
tuted  ? 

It  is  impossible  here  to  find  in  ammonia 
a  part  rendering  it  similar  to  water,  accord¬ 
ing  to  the  theory  applied  by  Dr.  Kane  to 
the  principal  combinations  of  the  metallic 
oxides  with  ammonia.  Berzelius  supposes 
that  the  acid  is  combined  with  the  oxide  of 
ammonium,  and  that  this  salt  is  afterwards 
intimately  combined  with  a  very  peculiar 
combination  of  platinum,  which  he  calls 
copule.  He  thus  represents  the  sulphate  of 
this  base  by  NH3  HO  SO3  +  NH2  Pt. 


copule. 

Without  pretending  to  fix  in  a  definitive 
manner  the  constitution  of  these  different 
compounds,  it  seems  to  us  that  it  may  be 
accounted  for  in  a  most  simple  manner,  by 
admitting  that  sthe  ammonia  intimately  com¬ 
bines  with  the  oxide  of  platinum  to  form  two 
peculiar  bases.  This  combination,  in  the 
case  of  platinum,  presents  a  remarkable 
fixity ;  with  the  other  metallic  oxides,  on 
the  contrary,  ammonia  generally  gives  un¬ 
stable  products,  and  remains  combined  only 
under  the  influence  of  energetic  acids.  We 
can  scarcely  comprehend  with  this  fact  of 
association,  that  1  or  2  equivalents  of  ammo¬ 
nia,  and  sometimes  more  may  be  added  to  the 
same  oxide,  constituting  bases.  It  is  abso¬ 
lutely  thus  that  water,  in  uniting  with  the 
oxides,'  may  form  bases  different  from  the 
oxide  produced  .by  the  simple  union  of  the 
metal  with  oxygen. 

In  his  important  work  on  free  and  com¬ 
bined  iodic  acid  ( Annales  de  Chimie  et  de 
Physique ,  3rd  s£rie,  t.  ix.),  M.  Millon 
has  developed  this  point  of  view  as  regards 
the  oxides  of  calcium,  magnesium  and  cop¬ 
per,  and  it  seems  to  us  that  this  idea  should 
be  completely  applied  to  the  ammoniacal 
combinations. 

Thus,  in  being  grouped  with  water,  with 
ammonia,  with  ammonia  and  water,  and 
sometimes  with  itself,  an  oxide  may  form 
the  following  bases,  capable  of  saturating  a 
single  equivalent  of  acid  A  : — 
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NH3  MO,  NH3  HO,  NH3  Pt  O  ; 

N3  H°  MO,  N2  H3  PtUT  N-  Hr Cu  O  ; 

3  (NH3)  Ni  04  HO  +  Cr  O3  ammoniacal 

chromate  of  nickel  analysed  by  MM.  Me- 
laguti  and  Sarzeau. 

CaO  HO  +  IO5,  iodate  of  lime. 

Mg  04  HO  +  IO5,  iodate  of  magnesia. 
3Mg  O  +  3I05,  teriodate  of  magnesia 

corresponding  to  the  teriodate  of  potassa. 
CuOHO  4- I O5,  iodate  of  copper,  first  form. 
3CuO  +  I05,iodateof  copper,  secondform. 
6CuO  +  IO5,  iodate  of  copper,  third  form. 
A  more  complete  study  of  the  ammoniacal 
combinations,  and  of  the  different  states  of 
hydratation  of  the  metallic  oxides,  will  cer¬ 
tainly  lead  to  reducing  the  considerable 
number  of  bases  which  this  mode  of  view 
presents  at  first  sight. 


ON  THE  REDUCTION  OF  THE 
MAGNETIC  ORES  OF  SAM  4K  OFF, 
TURKEY* 

BY  MR.  W.  FAIRBAIRN. 

He  commenced  by  reviewing  the  few  at¬ 
tempts  which  had  been  made  towards  im¬ 
proving  the  methods  of  treating  the  richer 
iron  ores  both  of  England  and  of  foreign 
countries  ;  the  great  English  iron  makers 
having  restricted  themselves  to  using  the 
lean  carbonates  of  iron,  on  account  of  the 
facilities  they  offered  for  working  ;  the  great 
advantages  which  might  have  resulted  both 
in  the  quantity  and  quality  of  the  metal  pro¬ 
duced  from  rich  ore  have  been  thus  neglected. 

It  is  stated  that  Mr.  Ohanes  Dadian, 
an  active  and  enterprising  Armenian,  in 
the  service  of  the  Sublime  Porte,  brought 
to  this  country  specimens  of  magnetic  iron 
ore,  and  of  bituminous  coal  found  in  the 
district  of  Samakoff,  in  Turkey.  He  had 
them  analysed  at  Paris  and  in  England,  and 
found  that  the  ore  was  nearly  a  pure  oxide 
of  iron,  containing  about  63  per  cent,  of 
metal,  that  it  was  free  from  sulphur,  arsenic, 
and  other  deleterious  matters,  and  that  there 
was  mixed  with  it  about  12  per  cent,  of 
silicious  earth. 

The  ore  was  described  as  being  found  in  the 
form  of  a  fine  sand,  covering  extensive  plains, 
where  it  had  been  deposited  to  the  depth  of 
several  feet,  probably  by  the  action  of  water  on 
the  mountains  around,  where  a  similar  ore 
existed  in  considerable  masses. 

In  consequence  of  the  favorable  report  of  the 

*  Institution  of  Civil  Engineers,  April  30, 
1844. — Athenceum. 


assayers,  and  by  the  advice  of  Mr.  Fairbairn, 
Mr.  Ohanes  Dadian  determined  to  persevere  in 
his  projects,  and  his  attention  being  directed 
to  the  process  invented  by  Mr.  Clay,  for 
producing  malleable  iron  direct  from  the 
ore,  as  described  in  a  paper  read  at  the  In¬ 
stitution  of  Civil  Engineers,  Feb.  14th, 
1843,  he  secured  that  gentleman’s  services 
to  conduct  some  experiments,  and  subse¬ 
quently  engaged  him  to  proceed  to  Turkey, 
to  prosecute  the  working  of  the  iron  ore  on 
an  extensive  scale,  Mr.  Clay’s  report,  and 
that  of  Mr.  Hague,  were  fully  given ;  they 
contained  details  of  the  various  ingenious 
modes  employed  to  work  the  ore,  which, 
being  in  the  state  of  fine  sand,  either  fell 
unmelted  through  the  fuel  into  the  bottom 
of  the  furnace,  or  was  blown  out  of  the  top 
by  the  force  of  the  blast.  At  length  Mr. 
Clay,  thinking  that  if  the  ore  could  be 
deoxidised  by  a  previous  operation,  it  would 
be  in  a  fitter  state  for  fusion  in  the  blast¬ 
furnace,  submitted  it  to  a  partial  process,  as 
far  as  causing  it  to  form  into  lumps  ;  in  that 
form  it  was  easily  fused,  and  produced  cast 
iron  of  a  peculiarly  ductile  fluid,  and  yet 
strong  character,  of  which  specimens  were 
exhibited ;  the  success  of  this  plan  was 
considered  so  complete,  that  the  preparations 
were  immediately  commenced  for  erecting 
works  in  Turkey  on  a  large  scale. 


ON  THE  TORREFACTION  OF 
ORGANIC  BODIES* 

BY  THE  BARON  BE  REICHENBACH. 

Water  is  the  best  solvent  of  assamar ;  it 
dissolves  it  in  all  quantities,  and  is  separated 
from  it  only  with  great  difficulty.  I  was  not 
able  to  extract  much  of  it  from  concentrated 
solutions  under  the  pneumatic  machine :  I 
did  not  succeed,  even  at  a  moderate  heat,  in 
obtaining  it  dry.  Exposed  to  the  air  in  a 
concentrated  state,  it  furnished,  it  is  true, 
bubbles  of  gas  before  the  temperature  at 
which  water  boils ;  however,  this  was  not  due 
alone  to  the  evaporation  of  the  water,  but 
there  was,  at  the  same  time,  a  decomposition 
of  the  assamar.  This  effervescence  scarcely 
lasted  until  the  pale  yellow  color  became 
darker  ;  it  has  an  agreeable  odor  ;  the  bitter 
taste  speedily  diminishes,  and  soon  entirely 
disappears.  If  the  mixture  be  then  treated 
by  alcohol,  little  or  no  assamar  is  found  in 
it ;  but  it  is  replaced  by  a  large  quantity  of 
that  insoluble  substance  which  gave  the  floc- 
culent  precipitate.  Assamar  is,  therefore, 
decomposed  before  being  dishydrated.  I  have 

*  Anmlen  der  Chemie  und  Pharmacie. 
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never  succeeded  in  obtaining  more  than  a  few 
drops  in  the  anhydrous  state  ;  I  accomplish 
this  only  by  the  most  rapid  desiccation,  and 
this  only  at  the  expense  of  the  decomposition 
of  some  small  portions. 

These  circumstances  render  it  always  dif¬ 
ficult  to  evaporate,  in  the  open  air,  acpieous 
liquors  containing  assamar.  If  they  be  ob¬ 
tained,  by  evaporating  spirituous  solutions, 
the  moment  when  the  last  alcohol  is  disengaged 
and  when  the  water  alone  remains  is  the 
commencement  of  danger.  Without  great 
attention,  the  assamar  becomes  impure  in  a 
few  seconds,  and  undergoes  a  partial  decom¬ 
position.  Bubbles  are  formed  ;  the  deepening 
of  the  color  indicates  the  commencement  of 
decomposition  and  the  work  is  lost.  Distil¬ 
lation  in  retorts  on  a  sand-bath  diminishes 
the  danger  but  the  observation  of  the  pre¬ 
cise  moment  is  then  more  difficult. 

Spirit  of  wine  of  O' 83  slowly  dissolves 
assamar  without  heat ;  but  it  readily  dissolves 
it  in  a  great  quantity  with  the  aid  of  heat. 

Alcohol  dissolves  it  in  a  smaller  quantity 
and  more  slowly;  but  boiling  augments  its 
solubility.  This  combination  is  separated  by 
ether,  which  precipitates  a  portion  of  assamar 
from  the  alcoholic  solution,  and  which  pre¬ 
cipitates  so  much  the  more  of  it  as  the  ether 
added  is  more  anhydrous.  But  hydrated 
ether  has  a  weaker  action  ;  it  is  so  much  the 
weaker  as  it  contains  more  water.  The  lat¬ 
ter,  indeed,  holds  the  assamar  in  solution. 
However,  ether  forms  very  little  precipitate 
in  the  spirituous  solutions. 

Ether  alone  has  no  affinity  for  this  body, 
and  has  no  action  on  it. 

The  solutions  of  assamar  do  not  act  on  the 
vegetable  colors  :  it  is  a  neutral  body. 

Its  affinity  for  oxygen  is  evinced  by  the 
facility  with  which  it  burns  with  a  flame  by 
means  of  heat ;  but  the  red  oxide  of  mercury 
and  lead  ai*e  not  attacked  at  the  boiling  tem¬ 
perature  by  its  aqueous  solutions.  It  is  the 
same  with  oxide  of  copper.  Nitric  acid  de¬ 
colours  the  liquor  by  boiling,  without  red 
vapors  being  formed ;  neither  mucic  nor 
oxalic  acid  is  formed ;  without  heat,  it  does 
not  present  any  sensible  action.  Concen¬ 
trated  sulphuric  acid  blackens  it  without 
heat ;  when  dilute,  it  does  not  exert  the  same 
action  even  by  boiling.  Bichromate  of  pot- 
assa  has  no  action  on  it.  Nitrate  of  silver  is 
reduced.  Sulphate  of  peroxide  of  iron  un¬ 
dergoes  no  change  cold  ;  it  is  the  same  with 
chloride  of  platinum.  Chloride  of  gold  gives 
a  blue-black  precipitate.  Sulphate  of  copper 
is  not  changed  by  boiling ;  it  is  worthy  of 
remark,  on  the  contrary,  that  acetate.of  cop¬ 
per  gives  by  boiling  an  orange  precipitate, 
and  is  consequently  reduced  to  the  state  of 
peroxide.  AH  these  properties  give  the  ap-  . 


proximative  measure  of  the  affinity  of  assamar 
for  oxygen. 

The  acetate  and  subacetate  of  lead  do  not 
produce  any  change  in  the  pure  solution  of 
assamar.  The  latter  forms,  on  the  contrary, 
brown  precipitates  at  the  boiling  tempera¬ 
ture  in  the  impure  solution  ;  but  assamar 
itself  takes  no  part  in  it. 

The  salt  of  tin  is  without  action. 

Hydrochloric  acid  does  not  produce  any 
change.  A  current  of  gaseous  chlorine  has 
no  sensible  action  ;  but,  if  the  liquor  impreg¬ 
nated  wuth  it  be  afterwards  heated,  it  is  de¬ 
colored  as  by  nitric  acid ;  these  phenomena 
require  new'  investigations. 

The  positive  bodies  exert  very  little  action 
on  it :  thus,  ammonia  has  no  action  on  it. 

It  is  the  same  with  cold  and  boiling  po- 
tassa.  It  is  the  same  with  potassa  cold  and 
at  the  boiling  temperature.  If  the  assamar 
is  impure,  the  alkalis  render  the  color  deeper ; 
if  it  be  heated,  no  ammoniacal  odor  is  de¬ 
veloped. 

Lime  water  has  no  l&hsible  action  even  at 
the  boiling  temperature.  Impure  assamar 
gives,  at  this  temperature,  brown  precipi¬ 
tates,  to  which  I  shall  recur  in  another 
memoir. 

It  is  the  same  with  baryta  water.  All 
these  alkalis  are  not  neutralised  by  assamar. 

If  the  solution  of  assamar  be  heated  for  a 
short  time  with  potassa,  lime,  or  any  other 
alkaline  substance,  the  bitter  taste  disap¬ 
pears.  Neutralisation  by  acids  does  not 
reestablish  it ;  the  assamar  is  decomposed 
and  destroyed,  and  cannot  be  regenerated. 

The  solution  of  silicate  of  soda  does  not 
give  any  precipitate. 

It  is  the  same  wTith  borax.  Tincture  of 
galls  and  fish  size  are  also  without  action. 

Yeast  does  not  produce  fermentation. 

The  knowledge  of  this  series  of  pro¬ 
perties  enables  us  to  undertake  the  exami¬ 
nation  of  the  process  of  preparation,  and  I 
now  return  to  the  peculiarities  which  it  pre¬ 
sents.  We  have  a  substance  which,  on  one 
hand,  is  rebellious  to  affinities,  and  wThich, 
on  the  other  hand,  being  of  itself  of  a  very 
unstable  constitution,  is  easily  decomposed  in 
certain  cases.  Moreover,  it  cannot  be  crys¬ 
tallised,  nor'  distilled,  nor  precipitated  in 
any  of  the  combinations  hitherto  tried  ;  and, 
to  increase  the  obstacles,  it  powerfully  ab¬ 
sorbs  moisture  from  the  air.  It  is,  therefore, 
an  unseizable  body,  and,  finally,  it  is  also 
observed  that  it  is  intimately  united  in  the 
the  products  of  torrefaction  with  other 
similar  gummy  bodies,  its  isolation  is, 
therefore,  surrounded  with  difficulties  to  an 
extent  rare  in  chemistry. 

But  the  obstacles  do  not  end  here.  All 
the  organic  bodies  which  furnish  assamar, 
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after  torrefaction,  contain  small  quantities  of 
lime.  I  have  made  investigations  on  this 
subject,  and  I  hope  to  find  in  sugar  a  body 
free  from  lime  ;  but  I  have  observed  that  it 
cannot  be  obtained  without  this  mixture. 
Even  the  purest  and  most  colorless  candy 
always  contained  lime,  in  whatever  manner  I 
procured  it.  Carbonic,  sulphuric,  oxalic 
acids,  Sec.,  did  not  indicate  its  presence ; 
but,  by  having  recourse  to  combustion, 

I  always  obtained  small  quantities  of  ash, 
which,  small  as  they  were,  did  not  the  less 
interfere  with  its  absolute  purity.  Small 
portions  passed,  without  my  being  able  to 
prevent  it,  into  the  alcoholic  solution  of  as- 
samar ;  and  although  their  quantity  was 
extremely  small,  I  have  never  been  able  to 
free  it  completely  of  them,  because  the 
means  of  separation  known  were  always  in¬ 
capable  of  attacking  the  last  portions  in  this 
combination.  The  purest  assamar  which  I 
have  obtained  always  contained,  therefore, 
like  the  purest  gum  and  starch,  a  slight 
residue  of  lime,  whose  presence  it  is  impos¬ 
sible  not  to  perceive,  although  it  amounts  to 
less  than  T^-  per  cent.,  and  which  has  not 
been  deficient  even  when  I  have  not  used 
lime  for  neutralising  the  solutions.  I  do 
not  speak  of  the  chloride  of  calcium,  which 
is  too  often  found  in  appreciable  quantities  I 
in  absolute  alcohol,  nor  of  the  lime,  of 
which  traces  are  very  often  met  with  even  in 
anhydrous  ether,  and  which  may  spoil  the 
most  carefully  made  preparation,  if  attention 
be  not  paid  to  it. 

I  most  frequently  used  wheat  bread  for  the 
preparation  of  assamar ;  and  I  have  baked 
expressly  small  loaves  without  salt.  I  cut 
it  in  slices  and  roasted  it  until  it  became  of  a 
black-brown,  on  hot  plates,  then  I  bruised 
it  while  still  warm  in  a  mortar.  I  then 
immediately  treated  it  by  alcohol,  or  else  I 
followed  a  longer  process,  consisting  in  treat¬ 
ing  it  first  by  water,  evoporating  the  latter, 
redissolving  in  spirit  of  wine,  concentrating, 
de  novo,  and  immediately  treating  by  alco¬ 
hol  in  the  manner  above  indicated.  This 
latter  process  requires  less  alcohol  but  more 
spirit  of  wine.  However,  as  the  latter  is 
more  easily  obtained  in  large  quantities  than 
the  former,  it  is  preferable  in  certain  cases. 

The  operation  may  be  commenced  with 
weak  spirit  of  wine  instead  of  water,  and  we 
have  then  less  to  fear  from  foreign  mixtures. 
If  at  the  same  time  heat  be  employed,  it  dis¬ 
solves  much  more  assamar,  but  removes 
also  a  much  greater  quantity  of  foreign  sub¬ 
stances,  a  great  part  of  which  is  immediately 
separated  by  cooling ;  the  assamar  remains 
in  solution. 

If  the  torrefaction  be  not  carried  far 
enough,  little  assamar  is  obtained.  The. 


best  torrefaction  is  that  when  the  torrified 
body  has  acquired  the  most  powerful  bitter¬ 
ness.  This  degree  varies  for  the  different 
substances,  and  it  must  be  sought  for  in 
each  case  in  particular.  I  have  ordinarily 
found  nitrogenous  bodies  richer  in  assamar  ; 
it  is  necessary  to  powerfully  torrefy  non-nitro- 
genous  substances,  such  as  starch  and  gum, 
and  they  have  always  furnished  in  a  pro¬ 
portionally  smaller  quantity ;  but  sugar, 
although  containing  no  nitrogen,  gives  as¬ 
samar  in  abundance.  Ligneous  fibre  is  a 
substance  in  which  I  have  not  been  able  to 
produce  it  by  torrefaction  ;  it  did  not  furnish 
assamar  at  all,  or  if  it  gave  traces  of  it,  it 
was  due  to  a  slight  mixture  of  other  sub¬ 
stances  ;  but  fibre  itself,  linen,  and  unsized, 
paper,  I  have  always  found  improper  for  its 
formation.  We  see  then  what  difference 
bodies  of  the  same  quantitative  and  qualita¬ 
tive  composition,  with  the  most  opposite 
principles,  present  in  their  mode  of  acting 
during  torrefaction. 

The  color  of  impure  assamar  is,  like  that 
of  all  torrefied  bodies,  principally  composed 
of  two  colors — of  a  dull  brown  and  of  the 
fine  amber  yellow  which  I  regard  as  pro¬ 
perly  belonging  to  assamar.  It  appears  of 
a  gamboge  yellow  in  milky  precipitations. 
The  experiments  for  decoloring  them  by 
animal  charcoal  have  been  unsuccessful,  and 
when  I  obtained  colorless  filtered  liquors, 
all  bitterness  had  disappeared  ;  the  charcoal 
had,  therefore,  completely  absorbed  the 
assamar. 

If  we  interrupt  the  distillation  of  the 
alcoholic  solution  of  assamar,  procured  from 
saccharine  substances,  before  they  have  been 
brought  to  the  syrupy  consistence,  when,  all 
being  still  fluid,  they  approach  concentra¬ 
tion  ;  and  when  the  liquors  are  allowed  to 
cool  slowly,  they  often  become  as  turbid  as 
when  they  are  mixed  with  ether  before  dis¬ 
tillation,  a  fine  powder  is  precipitated ;  this 
is  sugar,  which  adheres  powerfully  to  the 
bottom  of  the  vessel,  and  the  supernatant 
liquor  may  be  drawn  off  clear.  It  was  held 
in  solution  by  the  assamar.  The  more 
anhydrous  the  alcohol  employed,  and  the 
lower  the  temperature  at  which  the  solution 
is  operated,  the  less  sugar  the  liquor  con¬ 
tains.  Cold  exerts  a  similar  action  on 
another  unknown  substance.  I  should  ob¬ 
serve  that  the  bodies  which  require  to  he 
torrified  under  the  pulverulent  form,  always 
furnish  less  assamar  than  those  which  under¬ 
go  this  treatment  in  the  compact  state.  The 
powder  of  gum  and  starch  always  gives  very 
little  of  it ;  ligneous  fibre,  under  the  form  of 
sawdust,  linen,  or  paper,  furnishes  none  at 
all.  I  do  not  know  whether  the  access  of 
air,  which  appears  injurious,  with  heat,  to 
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the  stability  of  assamar,  prevents  its  forma¬ 
tion,  or  whether  it  immediately  destroys  it. 

The  difficulty  of  obtaining  andydrous 
assamar  is  extreme,  because  it  is  impossible 
to  free  it  from  water  by  heat  without  be¬ 
ginning  to  decompose  it,  and  because  there 
does  not  exist,  or  no  other  body  has  been 
found  with  which  it  might  be  obtained  free 
from  water  or  alcohol,  or  indeed  combined 
with  a  determinable  proportion  of  water. 
These  are  reasons  which  made  me  feel  the 
inutility  at  present  of  an  elementary  analysis, 
and  I  think  it  inexecutable  until  we  have 
succeeded  in  remedying,  by  new  plans,  one 
or  other  of  these  circumstances.  It  may  be 
foreseen  that  a  substance  which  has  so  many 
relations  as  this  with  daily  life,  will  be  the 
subject  of  numerous  works,  and  that  very 
soon  more  extended  investigations  will  deve¬ 
lop  its  properties  in  all  directions.  How¬ 
ever,  the  principal  question — the  presence 
or  absence  of  nitrogen  in  its  intimate  consti  - 
tution — is  already  susceptible  of  precise  solu¬ 
tion  ;  the  reply  is  negative,  and  the  reason 
is,  that  it  may  be  as  well  furnished  by  non- 
nitrogenous  as  by  nitrogenous  bodies. 

And  now  it  remains  only  for  me  to  say  a 
few  words  concerning  the  practical  interest 
of  this  substance.  There  is  scarcely,  with 
the  exception  of  water,  any  body  more  gene¬ 
rally  diffused  in  human  society  than  assamar. 
The  savage  who  prepares  his  prey  at  the  fire  ; 
the  mendicant  who  bakes  a  potato,  an  ear  of 
corn  or  an  onion ;  the  criminal  in  prison  who 
eats  a  piece  of  bread  with  his  water ;  all 
the  civilised  world,  which  has  recourse  to 
fire  for  the  preparation  of  its  roast  meat, 
omlets,  tarts,  sugar,  coffee  and  brown  beer, 
daily  swallow  quantities  of  assamar ;  all 
the  brown  crusts,  all  the  brown  surfaces 
of  meat,  all  articles  burnt  in  sugar,  such 
liquors  as  Jcrambamboli ,  &c.,  all  these 
substances  are'  covered  or  impregnated 
with  this  body.  It  is  especially  to  its 
slight  bitterness  that  they  are  in  a  great 
measure  indebted  for  their  agreeable  aroma. 
There  is,  therefore,  nothing  in  the  world  of 
which  all  men,  of  all  positions  and  of  all 
times,  have  made  more  frequent  use,  and 
which  is,  consequently,  more  generally  dif¬ 
fused,  than  this  substance. 

The  greatest  quantity  is  taken  in  coffee. 
Caffei'n  itself  is  only  very  slightly  bitter,  and 
as  it  is  found  in  only  very  small  proportions 
Gnhr  the  seeds),  it  performs  only  a  very 
slight  part  iu  the  bitterness  of  the  decoctiou 
of  the  torrefied  seed.  It  is  known,  that 
coffee  has  a  more  powerful  bitter  taste,  as 
its  torrefaction  has  been  carried  further. 
The  bitterness  of  this  drink,  therefore,  arises 
entirely  from  the  assamar  which  torrefaction 
produces  in  it,  and  whose  proportion  can  be 


regulated  by  a  more  or  less  torrefaction. 
Hence  result  some  enlightenments  for  the 
pretended  substitutes  for  coffee.  Coffee  is 
made  of  beet-roots,  carrots,  chiccory,  eatable 
acorns,  barley,  figs,  and  other  substances. 
They  all  acquire  by  torrefaction  the  sweet 
bitterness  of  assamar ;  roots  owe  it  especially 
to  the  presence  of  their  sugar,  and  seeds  to 
their  starch,  gluten,  and  albumen  :  but  only 
assamar,  and  not  caffein,  is  produced  in 
them :  the  latter  and  its  properties  are 
wanting.  Their  decoctions  have  an  analogous 
taste,  but  never  similar  to  that  of  coffee. 
Assamar  is  formed  in  great  quantities  in  all 
the  decoctions  when  the  substances  burn  at 
the  bottom  of  the  vessels  in  which  they  are 
exposed  to  the  fire.  This  too  often  occurs 
in  the  preparation  of  medicines.  But  a  great 
heat  is  not  always  necessary  for  this  effect ;  a 
moderate  elevation  of  temperation  suffices 
for  giving  rise  to  assamar.  Various  arts, 
dyeing,  and  the  culinary  art,  furnish  many 
examples  of  this.  Crust  of  bread,  as  or¬ 
dinarily  sold  by  the  baker,  requires  only  an 
attentive  examination  for  a  delicate  palate 
immediately  to  detect  its  slight  bitterness. 
The  fine  products  of  the  bakehouse,  whose 
surface  is  not  brown,  but  only  yellow,  are 
impregnated  with  assamar.  I  rasped  some 
of  these,  whose  color  was  scarcely  pale 
yellow,  ’  and  I  tested  the  chip  pings  by 
solvents  ;  I  found  traces  of  assamar  through¬ 
out  ;  it  is  to  a  fine  bitterness  that  these 
crusts  owe  their  agreeable  flavor.  The  bitter¬ 
ness  of  toast  and  water,  which  physicians 
give  to  feeble  and  convalescent  invalids, 
arises  solely  from  the  assamar  which  the 
water  dissolves.  Burnt  crusts  of  bread, 
baked  flour,  roasted  chestnuts,  the  skin  of 
baked  potatoes,  all  kind  of  pie-crusts,  every 
thing  containing  caramel,  owe  in  a  great 
measure  to  assamar  their  power  of  pleasing 
the  taste. 

.  Finally,  another  kind  of  culinary  pheno¬ 
mena  finds  its  explanation  in  the  pro¬ 
perties  of  assamar.  Indeed,  many  baked 
and  roasted  products  become  flaccid  and  are 
spoiled.  Bread  and  pie-crusts  are,  as  is 
known,  very  agreeable  so  long  as  they  are 
fresh  and  firm.  This  quality  is  lost  in  a  few 
hours,  and  often  much  sooner  in  damp 
weather.  Our  housewives  are  inconsolable 
when  the  guests  do  not  arrive  in  exact  time, 
when  the  ice  wafers  ( oublies  a  glaces)  have 
become  flaccid,  when  the  burnt  almonds 
stick  instead  of  rolling ,  &c.  I  have  stated 
above  that,  among  the  products  of  tone- 
faction,  assamar  is  the  only  one  that  attracts 
moisture  from  the  air  and  liquifies.  Its 
hygro metric  property  is  so  powerful,  that,  as 
we  have  seen,  it  removes  water  even  from 
spirits  of  wine,  and  the  action  is  so  rapid, 
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that  caramel  becomes  viscid  on  its  surface  in 
a  few  minutes  in  a  damp  place.  It  is  by  this 
property  that  it  acts  in  food.  It  attracts 
moisture  from  the  air,  communicates  it  to 
the  substance  in  contact  with  it,  deprives  the 
pastry  of  its  firmness,  and  renders  it  flaccid, 
flabby,  and  damp.  If  we  wish  to  restore  its 
qualities,  we  have  only  to  put  it  in  a  place 
sufficiently  warm  to  drive  off  the  moisture 
which  has  been  absorbed,  and  it  becomes  as 
firm  and  as  brittle  as  it  was  originally. 


Does  assamar  exert  any  influence  on  the 
vital  functions  ?  Should  attention  in  a  medi¬ 
cal  and  dietetical  point  of  view  be  paid  to  it  ? 
This  the  sequel  will  show.  Probably  we 
shall  see  it,  at  the  end  of  some  time,  consti¬ 
tuting  an  industrial  preparation,  sold  in 
commerce,  and  added,  at  will,  to  food,  like 
any  other  aromatic  :  then  the  physiological 
question  will  soon  take  its  rank  and  may  be 
solved, 

(To  be  continued.) 
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ON  THE  PRECIPITATION  OF  ME¬ 
TALS  BY  OTHER  METALS .* 

BY  M.  BECQUEREL. 

{Continued  from  page  315). 

M.  Capitaine  {Annates  de  Chimie  et  de 
Physique ,  3e  Serie,t.  ii.,p.  126),  had  already 
shown  that  when  a  piece  of  zinc  is  plunged 
into  a  solution  of  protochloride  of  iron,  as 
neutral  as  possible,  the  zinc,  at  the  end  of  a 
short  time,  becomes  magnetic  ;  and  that,  by 
prolonging  the  operation  for  a  sufficient  time, 
at  the  ordinary  temperature,  it  is  covered 
with  a  thin  mass  of  iron,  which,  in  being- 
precipitated,  carried  away  zinc.  He  ob¬ 
served  at  the  same  time  that  bubbles  of 
hydrogen  were  disengaged.  In  order  to 
obtain  iron  free  from  zinc,  he  soldered  a 
plate  of  zinc  to  a  well-scoured  plate  of  copper. 
The  latter  was  covered  with  a  layer  of  iron, 
which  was  easily  detached  by  steeping  the 
plate.  The  iron  had  a  bluish- white  color, 
possessing  a  metallic  lustre,  especially  on  the 
surface  adhering  to  the  copper.  This  expe¬ 
riment  resembles  that  which  I  have  used  for 
reducing  the  iron,  and  obtaining  it  in  the 
same  state  ;  that  is  to  say,  in  the  state  of 
crystals,  tubercles,  or  plates.  The  difference 
in  the  two  methods  consists  in  this  :  that,  in 
mine,  the  copper  and  zinc  pair  is  separated 
at  its  two  free  extremities  by  means  of  a 
porous  diaphragm  of  clay,  or  other  substance, 
separating  the  solution  of  iron  from  the  solu¬ 
tion  of  saline  water,  in  which  the  zinc  is 
steeped.  This  arrangement  is  more  advan¬ 
tageous  than  that  of  M.  Capitaine,  because 
there  is  no  fear  that  the  iron,  in  being  depo¬ 
sited  on  the  copper,  will  be  alloyed  with  the 
zinc,  which  is  dissolved  at  the  same  time  as 
the  salt  of  iron  is  decomposed.  This  arrange¬ 
ment,  therefore,  allows  of  the  iron  being 
obtained  perfectly  pure. 


However,  the  experiment  of  M.  Capitaine 
has  proved  that,  with  a  sheet  of  zinc,  steeped 
in  a  solution  of  protochloride  of  iron,  at  the 
ordinary  temperature,  this  salt  is  in  time  de¬ 
composed,  and  the  iron  obtained  in  the 
metallic  state.  But  my  solution  of  iron,  as 
will  be  seen,  in  which  the  metal  is  in  the  state 
of  protoxide,  undergoes  the  same  effects  on 
the  part  of  zinc,  provided  that  we  operate  at 
a  suitable  temperature. 

In  my  experiments  on  the  electro-chemical 
treatment  of  metals,  I  had  ascertained  that, 
by  raising  the  temperature  of  the  solution  of 
salt,  at  its  maximum  of  concentration,  to  the 
temperature  of  120°  to  175°  F.,  the  electric 
current  acquired  an  intensity  capable  of  over¬ 
coming  affinities  which  it  could  not  at  the 
ordinary  temperature.  This  increase  in  the 
electro-chemical  action  might  be  attributed 
to  two  causes:  1st.,  to  a  more  powerful 
chemical  reaction  of  the  solution  on  the  zinc  ; 
2ndly,  to  a  better  conducting  power  on  the 
part  of  the  solution  ;  for  it  is  known  that 
liquids,  unlike  solids,  become  betterconductors 
in  proportion  as  they  are  heated,  probably 
because  heat,  by  diminishing  the  force  of 
aggregation  of  their  molecules,  permits  a 
current  to  act  more  effectually.  In  the  fol¬ 
lowing  experiments  I  have  taken  into  consi¬ 
deration  this  influence  of  heat  for  arriving  at 
the  immediate  decomposition  of  some  metallic 
salts,  which  could  not  take  place  with  the 
reduction  of  the  oxide,  or  the  immediate 
separation  of  the  chloride  of  the  metal. 

Let  us  apply  this  to  the  chlorides  of 
cobalt  and  nickel,  the  results  being  the  same 
as  for  other  salts  of  these  metals. 

A  few  grammes  of  chloride  of  cobalt  are 
dissolved  in  water,  and  the  temperature 
is  raised  to  boiling ;  an  excess  of  very  pure 
zinc,  in  powder,  procured  by  the  pulverisa¬ 
tion  of  the  metal  heated  to  a  suitable  tem¬ 
perature,  or  else  zinc  obtained  by  the  elec¬ 
tro-chemical  decomposition  of  a  salt  of  that 
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metal  is  added,  a  brisk  effervescence  imme¬ 
diately  takes  place  ;  in  consequence  of  the 
reaction  of  the  zinc  on  the  water  and  the 
chloride,  hydrogen  is  disengaged  ;  the  color 
of  the  zinc  speedily  changes  from  gray  to 
black.  A  few  minutes  after,  the  solution, 
which  Las  become  perfectly  colorless,  is  re¬ 
moved  from  the  fire,  washed  and  dried  ; 
there  is  collected  at  the  bottom  of  the  cap¬ 
sule  the  metallic  powder,  to  which  the  ex¬ 
tremity  of  a  magnetised  bar  is  presented  ;  it 
is  immediately  attracted,  and  adheres  to  it. 
The  chloride  has,  therefore,  been  decom¬ 
posed,  and  the  cobalt  reduced  to  the  metallic 
state.  If  the  zinc  is  in  filings,  the  parcels 
are  covered  with  cobalt,  and  act  individually 
on  the  magnetised  needle.  When  the 
powder  is  very  fine,  the  parts  are  likewise 
covered  with  cobalt.  In  order  to  remove 
the  zinc,  it  is  treated  with  acetic  acid 
diluted  with  two  or  three  times  its  bulk  of 
water,  at  the  ordinary  temperature;  for, 
with  dilute  sulphuric  acid,  the  cobalt,  on 
account  of  its  state  of  fine  division,  is 
attacked,  as  is  seen  by  the  red  coloration 
of  the  solution.  The  cobalt  is  then  found 
in  the  state  of  a  very  finely  divided  black 
powder,  taking  the  metallic  lustre  with  diffi¬ 
culty,  especially  when  the  zinc  is  not  pure. 
In  an  experiment  in  which  I  operated  with 
4  grammes  of  very  dry  chloride  of  cobalt,  I 
obtained  1  gr.  26  of  cobalt  in  powder. 
Theory  indicates  1  *3G .  It  must  also  be 
mentioned  that  J  have  not  observed  in  the 
washings  all  the  precautions  for  avoiding 
Joss  of  cobalt  held  in  suspension  in  the  liquid, 
since  the  acetic  acid  had  dissolved  a  small 
quantity  of  it,  which  was  not  submitted  to  a 
new  treatment.  The  same  result  with  the 
sulphate,  and,  probably,  with  the  acetate  of 
cobalt.  If,  instead  of  operating  with  the 
powder  of  zinc,  a  cylinder  of  this  metal  be 
taken,  it  is  found  that  the  circular  angle  of 
the  base  is  covered  with  small  tubercles  of 
cobalt,  which  may  be  removed  with  a  cutting 
instrument ;  the  surface  even  is  cobaltised. 

The  salts  of  nickel,  treated  in  the  same 
manner,  led  to  similar  results.  The  nickel 
was  obtained  in  the  same  time  in  the  metallic 
state  in  an  impalpable  powder,  attractable  by 
the  magnet,  and  possessing  all  the  properties 
of  nickel.  I  washed  to  ascertain  to  what  point 
the  process  employed  might  be  used  for  sepa¬ 
rating  cobalt  or  nickel  from  iron,  or  from 
some  other  metals  with  which  they  are  com¬ 
bined.  T  took  3  grammes  of  impure  oxide 
of  cobalt,  extracted  from  the  mine  of  cobalti- 
ferous  manganese  of  Nontron,  and  which 
contained  small  quantities  of  oxides  of  man¬ 
ganese  and  ;ron.  After  having  dissolved  this 
oxide  in  hydrochloric  acid,  and  after  having 
evaporated  the  excess  of  acid,  I  treated  it  by 


zinc,  as  above  described.  The  cobalt  and  iron 
were  reduced  to  the  metallic  state ;  then  I 
added  dilute  acetic  acid,  which  dissolved  the 
iron  and  oxide  of  manganese,  so  that  the 
cobalt  was  obtained  pure,  or  mixed  with  a 
very  small  quantity  of  copper.  In  another 
experiment,  in  which  the  cobalt  contained 
arsenic,  the  metallic  powder  was  put  into  an 
apparatus  for  reducing,  by  means  of  hydro¬ 
gen  gas ;  the  tube  was  heated,  a  stream  of 
hydrogen  being  passed  in  to  prevent  the  oxi¬ 
dation  of  the  cobalt,  and  the  arsenic  was  then 
volatilised  ;  it  was  collected  on  the  sides  of 
the  tube,  so  that  the  cobalt  was  perfectly 
pure.  The  process  of  reduction  which  I  have 
just  described  might  be  turned  to  account  in 
chemical  analysis  for  readily  obtaining  cobalt 
and  nickel  in  the  metallic  state,  by  separating 
them  from  several  other  metals  with  which 
they  are  combined  in  nature. 

I  will  also  add  something  to  this  process, 
which  enables  us  to  extract  the  zinc  when  we 
have  only  filings  at  command.  When  the 
latter  are  covered  with  cobalt  or  nickel,  the 
reducing  action  of  zinc  becomes  very  feeble. 
In  this  case  we  decant ;  the  zinc  is  bruised  in 
an  agate  mortar,  in  order  to  clean  the  sur¬ 
faces  ;  the  metallic  powder  is  removed  by 
washings,  and  we  commence  treating  the 
solution  of  cobalt  by  cleaning  the  surfaces  in 
the  same  manner.  In  this  way  is  obtained, 
after  having  allowed  the  washing  waters  to 
settle,  powder  of  cobalt  or  nickel,  containing 
only  very  little  zinc,  which  may  be  removed 
by  means  of  dilute  acetic  acid.  When  we 
operate  with  a  cylinder  of  zinc,  which  some¬ 
times  presents  advantages,  the  immersed  sur¬ 
face  is  brushed  from  time  to  time,  in  order 
to  remove  all  the  pulverulent  matter  depo¬ 
sited.  When  the  operation  is  terminated, 
the  surface  of  the  zinc  is  grated,  to  remove 
all  the  pulverulent  portions  of  cobalt  which 
could  not  be  detached  by  the  brush.  For  the 
experiment  to  succeed,  the  zinc  must  be  as 
pure  as  possible,  and  especially  free  from 
arsenic  and  copper  ;  if  it  contains  iron,  it 
will  cause  little  inconvenience. 

When  we  operate  at  about  176°  F.,  and 
even  lower,  the  action  is  less  tumultuous. 
The  cobalt  is  not  so  finely  divided ;  thus, 
small  tubercles  maybe  obtained  which,  under 
the  burnisher,  take  the  metallic  lustre. 

There  is  a  very  simple  means  of  making 
zinc,  in  fine  powder,  act  on  a  metallic  solu¬ 
tion,  by  making  the  electricity  disengaged  in 
the  reaction  aid  powerfully.  It  is  sufficient, 
for  that  purpose,  to  operate  in  a  platinum 
vessel ;  in  this  case  the  zinc,  platinum,  and 
solution  constitute  a  voltaic  couple.  The 
platinum  being  the  negative  pole,  is  in  the 
state  most  favorable  for  not  being  attacked 
by  the  chlorides.  It  would  be  acted  on  only 
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if  acid  salts  or  solutions  in  potassa  were  em* 
ployed.  Except  in  this  case,  no  alteration  of 
the  platinum  need  be  feared.  The  sole  diffi¬ 
culty  would  be  that  the  deposited  metal 
might  adhere  to  the  platinum, 

CHAPTER  II. 

OF  THE  ADHERENT  DEPOSITION  OF  METALS 
ON  OTHER  METALS. 

In  the  foregoing  chapter  I  have  devoted  my¬ 
self  to  directly  decomposing  the  salts  of  iron, 
cobalt,  and  nickel,  by  means  of  zinc,  at  a 
temperature  near  that  of  ebullition.  I  shall 
now  show  how  we  may  cause  to  adhere  on 
other  metals  not  only  the  foregoing,  iron, 
nickel,  and  cobalt,  but  also  all  the  non- 
alkaline  metals,  with  the  exception  of  three 
or  four,  by  plunging  them,  at  a  suitable  tem¬ 
perature,  into  a  metallic  solution  as  neutral 
as  possible.  Electro-chemical  gilding,  or 
that  by  immersion  of  copper,  is  operated,  as 
I  have  said,  with  alkaline  solutions,  or  at 
least  solutions  possessing  an  alkaline  reaction, 
the  first  at  the  ordinary,  the  second  at  the 
boiling,  temperature.  Gilding  on  other  metals, 
besides  some  preparatory  arrangements,  as 
well  as  silvering,  cobaiting,  and  nickeling, 
likewise  requires  the  employment  of. a  solution 
of  double  cyanide  or  other  alkaline  solutions. 
Hence,  the  alkaline  character  of  the  solutions 
employed  in  the  new  processes  is  then  well 
defined.  The  object  which  I  propose  to  my¬ 
self  is  to  demonstrate  that  the  same  effects 
may  be  obtained,  with  the  exception  of  the 
thickness  which  the  pile  alone  can  give,  by 
immersions  in  neutral  solutions,  at  the  tem¬ 
perature  of  140°  to  212°  F.,  according  to  the 
metals,  sometimes  with  the  aid  of  the  contact 
of  zinc  with  the  precipitated  metals.  The 
adherence  is  so  much  the  greater  as  the 
scouring  is  the  more  perfect,  forasmuch  as 
solidity  can  never  be  obtained  with  the  “  dead;” 
when  scoured  and  polished,  the  object  leaves 
the  bath  with  a  very  brilliant  aspect.  This 
adherence  is  so  great,  that  several  metallic 
deposits  sustain  not  only  polishing  with 
leather  and  English  rouge, but  also  burnishing 
with  a  steel  burnisher.  The  metallic  deposit, 
moreover,  is  analogous  to  that  of  the  gold  in 
gilding  by  immersion  ;  that  is  to  say,  the 
layer  of  gold  is  excessively  fine,  and  it  cannot 
be  otherwise,  since  the  reductive  action  of  the 
precipitating  metal  ceases  as  soon  as  the 
surface  is  covered  with  the  precipitated 
metal. 

To  preserve  order  in  the  explanation  of 
the  results  which  I  now  present,  I  will 
speak  of  each  metal  in  particular,  at  least  of 
those  which  give  the  best  characterised 
effects,  commencing  with  the  electro-nega¬ 
tive  metals. 


o 

OF  METALLIC  DEPOSITS  WITH  ADHERENCE, 

OPERATED  WITHOUT  THE  AID  OF  METAL¬ 
LIC  CONTACT.  DEPOSITION  OF  PLATI¬ 
NUM,  OR  PLATINISING. 

Composition  of  the  LiauoR.—A  solu¬ 
tion  of  chloride  of  platinum,  as  neutral 
as  possible,  is  taken,  and  a  concentrated 
solution  of  potassa  is  poured  in  to  effect  its 
decomposition.  The  precipitate  is  washed, 
fii’st  with  alcohol  and  water,  then  with  alco¬ 
hol  to  remove  the  excess  of  alkali  without 
dissolving  any  double  chloride  or  at  least 
the  mixture  of  double  chloride,  and  plati- 
nate  of  potassa.  The  latter  is  then  per¬ 
fectly  neutral,  since  its  solution  in  distilled 
water  does  not  change  the  color  of  litmus 
paper  reddened  by  an  acid.  This  solution, 
diluted  with  two  or  three  times  its  bulk  of 
water,  serves  for  obtaining  this  platinate,  by 
operating  in  the  following  manner.  Its 
temperature  is  raised  from  140°  to  150°  F. 
at  the  most,  and  the  perfectly  scoured  ob¬ 
jects  are  immersed  therein.  These  objects 
at  first  become  tarnished,  and  gradually  clear, 
become  brilliant,  and  the  platinising  is  then 
effected.  One  minute  at  most  is  sufficient 
for  this  operation.  The  object  is  then  dried 
in  sawdust.  The  deposited  platinum  has  a 
brilliant  silvery  white  aspect,  provided  that 
the  scouring  has  been  complete.  If  the 
immersion  were  prolonged,  the  action  of 
the  solution  would  continue,  slowly  indeed, 
through  the  molecular  insterstices.  The 
layer  of  platinum  first  deposited  would  he 
detached  here  and  there.  By  acting  at 
212°  F.  the  action  would  be  too  energetic, 
the  molecules  would  not  aggregate,  or  at  least 
would aggregateimperfectly.  Below  140°F.  the 
deposit  would  become  less  and  less  adherent, 
and  would  finally  become  pulverulent.  Care 
must  betaken,  during  the  operation,  not  to 
touch  the  object  with  a  piece  of  zinc,  for  it 
would  immediately  become  black.  It  is 
indispensable  to  operate  with  a  perfectly 
neutral  solution,  for,  however  little  the 
alkaline  reaction  be  manifested,  all  the 
effects  described  are  no  longer  produced.  A 
slight  excess  of  acid,  on  the  contrary,  does 
not  appear  to  interfere  with  the  success  of 
the  operation ;  it  is  necessary  to  dry  the 
objects  with  sawdust  after  they  have  been 
scoured.  The  following,  I  think,  is  the 
reason : — The  copper,  after  having  been 
scoured  with  the  acids,  is  covered,  notwith¬ 
standing  the  washings,  with  an  excessively 
fine  layer  of  oxide.  By  drying  with  saw¬ 
dust,  friction  removes  the  fine  layer  of 
oxide,  and  the  solution  of  platinum  exerts 
the  most  efficacious  action  on  the  copper. 
The  presence  of  protoxide  of  copper,  which 
may  be  removed  with  acetic  acid,  must  also 
be  avoided, 
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Wishing  to  determine  the  quantity  of 
platinum  deposited  per  square  decimetre,  I 
made  the  two  following  experiments  : — 

Ex  i’kiumknt  1. — A  square  sheet  of  brass, 
of  45  millimetres  broad;  after  having  pla¬ 
tinised  it,  it  was  put  into  a  capsule  with 
dilute  nitric  acid  to  dissolve  the  copper. 
There  w'as  then  obtained  an  excessively  fine 
pellicle  of  platinum,  which,  collected,  dried, 
and  weighed,  gave  Ogr.  ’0035,  equivalent  to 
Ogr.  *0086  per  square  decimetre. 

Experiment  11. — A  sheet  of  red  copper, 
of  fifty  millimetres  in  length,  and  23  in 
breadth,  weighed,  platinised  and  re-weighed, 
gave  a  difference  of  weight  equal  to  0  gr.  ’002. 
The  platinum  being  substituted  for  the  copper 
in  atomic  proportion,  we  have,  by  repre¬ 
senting  by  p  and  p  the  weights  of  the  copper 
lost  and  platinum  deposited  : — 

P  ~  P  =  2, 
p  :  p  :  :  98*54  :  31*71, 

98*54  and  31*71  being  the  atomic  weights  of 
platinum  and  copper.  From  these  two 
equations  are  deduced — 

V  =  3. 

Now,  according  to  the  experiments  of 
M.  D’Arcet,  for  determining  the  amount  of 
gold  in  gilding  by  immersion,  we  have — 

With  mercury.  Water  gilding. 
Maximum  gilding . .  0*0353  0*421 

Minimum  gilding  . .  0*0274  ,, 

It  is  therefore  evident  that,  in  the  first  ex¬ 
periment,  the  quantity  of  platinum  deposited 
per  square  decimetre  is,  to  the  quantity  of 
gold  deposited  in  minimum  gilding,  as  8G  : 
274  ;  that  is  to  say,  that  there  was  at  least 
three  times  less  platinum  than  gold  deposited, 
and  still  the  platinum  was  found  in  an  uni¬ 
form  and  continuous  layer  ;  and  that  in  the 
second,  this  proportion  is  as  123  :  274  ;  that 
is  to  say,  that  there  was  less  than  half  as  much 
platinum  as  gold  deposited.  I  will  remark 
that,  in  this  experiment,  the  plate  was  dried 
with  saw-dust. 

The  thickness  of  the  deposit  may  also  be 
increased,  but  we  run  the  risk  of  diminishing 
the  adherence.  I  wrould  observe,  besides, 
that  the  latter  varies  as  well  as  the  thickness 
of  the  laver,  with  the  nature  of  the  brass.  It 
is  for  industry  to  discover  the  brasses  which 
are  best  adapted  for  platinising. 

Platinising,  as  practiced  by  M.  de  Ruolz 
with  the  alkaline  solution  of  platinum,  does 
not  unite  the  required  quality,  thickness ; 
the  first  layer,  the  layer  deposited  in  the  first 
place,  is  tarnished — it  adheres  ;  but  the  sub¬ 
sequent  deposits  are  pulverulent,  because  the 
electro -chemical  action  employed  does  not 
combine  the  desired  conditions  for  the  mole¬ 
cules  of  platinum  to  aggregate  with  those 
bh*eady  deposited.  Now,  as  the  solution  of 


platinum,  on  account  of  its  nature,  is  very 
dilute,  it  is  necessary  to  employ  a  current  of 
very  feeble  intensity  for  determining  the 
aggregation  of  molecules ;  for  1  formerly 
demonstrated  that  the  more  dilute  a  metallic 
solution  is,  the  less  intensity  should  a  current 
have,  for  the  metallic  molecules  to  deposit  on 
the  negative  electrode  with  adherence,  or  in 
such  a  manner  as  to  crystallise. 

When  platinised  copper,  on  leaving  the 
bath,  is  exposed  to  the  air  without  being 
dried,  and  consequently  still  wret  with  the 
solution  of  platinum,  the  latter  is  rapidly 
altered,  and  the  platinised  plates  are  covered 
with  the  most  brilliant  blue  and  violet 
colors. 

I  made  some  experiments,  with  the  view 
of  ascertaining  to  what  point  platinised  copper 
was  altered  in  water  containing  chloride  of 
sodium,  in  the  proportions  required  for 
forming  sea  water,  which, as  is  known,  rapidly 
alters  copper.  At  the  end  of  a  short  time, 
the  platinised  copper  was  covered  with  a  very 
slight  cloud  of  oxychloride  of  copper,  an¬ 
nouncing  a  feeble  reaction  of  saline  water  on 
copper,  through  the  interstices  of  the  pla¬ 
tinum.  At  the  end  of  three  or  four  days,  the 
objects  were  withdrawn,  and  still  presented 
the  lustre  of  platinum. 

Maillechort  platinises  perfectly  well,  and 
even  takes  a  very  fine  polish.  Iron  is  not 
covered  with  platinum  without  a  similar  pre¬ 
paration.  I  employed  platinising  with  ad¬ 
vantage  on  medals  and  bas-reliefs  in  red  cop¬ 
per,  obtained  by  galvanic  processes,  in  order 
to  give  them,  by  depositing  on  their  surface 
layers  of  peroxide  of  lead  of  different  degrees 
of  thickness,  all  the  desirable  colors  of  bronze, 
and  to  produce  even  piquant  effects  of  color 
which  it  would  be  difficult  to  obtain  by  any 
other  process.  This  kind  of  bronzing  has 
the  advantage  over  every  other  kind  of 
painting,  that  it  deposits  only  an  excessively 
fine  layer  of  oxide,  which  cannot  alter  the 
fineness  of  the  strokes  of  the  figures. 

The  Academy  will  be  able  to  appreciate 
the  value  of  my  assert:ons,  by  glancing  on 
the  various  objects,  products  of  galvano- 
plastic,  which  I  have  the  honor  of  presenting 
to  it. 

Finally,  I  will  observe,  that  since  the  pla¬ 
tinised  copper  is  covered,  when  it  is  moist¬ 
ened  in  the  air,  with  beautiful  colors  which 
are  obtained  in  the  first  few  moments,  when 
they  are  submitted  to  the  action  of  a  solution 
of  lead  by  means  of  potassa  and  the  battery, 
1  will  observe  that  the  beautiful  colors  which 
afterwards  appear  under  the  influence  of  the 
pile,  are  probably  due,  as  I  have  already 
advanced,  to  the  reaction’ of  protoxide  of 
platinum,  on  the  one  part,  on  oxide  of  lead  ; 
on  the  other,  on  oxide  of  copper, 
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APPLICATION  OF  PALLADIUM. 

That  which  I  have  just  said  of  platinum 
deposited  on  different  metals,  applies  in  every 
respect  to  palladium  ;  that  is  to  say,  that  to 
cover  copper  with  this  latter  metal,  a  neutral 
double  chloride  of  palladium  and  potassium 
is  formed,  containing  an  atomic  proportion 
of  each  chloride,  and  we  operate  according  to 
the  same  indications. 

The  object  covered  with  palladium  has  the 
appearanceof  platinum,  perhaps  ratberwhiter, 
with  a  brilliancy  comparable,  to  a  certain 
extent,  with  that  of  silver.  The  quantity  of 
palladium  deposited  is  sensibly  the  same  as 
that  of  platinum  in  the  foregoing  experiments. 
As  this  metal  has  very  little  affinity  for  oxy¬ 
gen,  as  it  is  susceptible  of  acquiring  a  very 
great  lustre,  and  as  the  deposit  is  very  thin, 
it  might  be  employed  in  certain  circumstances, 
although  its  price  is  very  high.  The  objects 
which  I  now  exhibit  to  the  Academy  will  give 
an  idea  of  the  beauty  of  copper  covered  with 
palladium. 

DEPOSIT  OF  IRIDIUM. 

The  same  mode  of  operating  as  for  the 
foregoing.  The  deposit  of  iridium  appears 
similar  to  that  of  platinum  with  respect  to 
the  quantity  of  metal  deposited,  the  color, 
and  the  lustre.  However,  the  few  pieces 
prepared  appear  to  me  to  have  a  brilliant 
aspect  verging  on  that  of  steel. 

DEPOSIT  OF  RHODIUM. 

Rhodium  deposited  on  red  copper  or  brass, 
according  to  the  above  directions,  acts  abso¬ 
lutely  like  platinum,  and  the  other  metals 
which  accompany  it  :  the  results  are  abso¬ 
lutely  the  same.  As  to  osmium,  not  having 
been  able  to  procure  a  chloride  of  that  metal, 
I  have  not  been  able  to  deposit  it  on  copper ; 
but  analogy  leads  me  to  believe  that  it  would 
be  deposited  like  the  other  metals. 

DEPOSITION  OF  GOLD,  OR  GILDING. 

Hitherto  the  mode  of  experimenting  above 
described,  has  not  been  able  to  produce 
nearly  such  good  effects  as  those  obtained 
with  platinum,  and  the  metals  which  accom¬ 
pany  it. 


EXTRACT  OF  A  MEMOIR  ON  VE¬ 
GETATION  CONSIDERED  IN  A 
CHEMICAL  POINT  OF  VIEW. 

13 Y  MM.  F.  C.  CALVERT  AND  E.  FERRAND. 

Guided  by  the  learned  works  which  have 
lately  thrown  such  light  on  the  important 

*  Journal  de  Pharmacie,  June,  1844. 


question  with  which  we  are  occupied,  we 
proposed  to  ascertain,  by  chemical  analysis, 
the  change  which  the  decomposition  of  the 
air  contained  in  the  plant  undergoes,  in  the 
vegetables  themselves,  according  to  the 
organs  in  which  the  phenomena  occur,  and 
according  to  the  circumstances  which  govern 
the  modification  of  the  phenomena. 

In  the  first  chapter  of  our  memoir,  we 
first  discuss  the  value  of  the  experiments 
made  for  proving  the  decomposition  of  car¬ 
bonic  acid  by  plants  under  the  solar  in¬ 
fluence,  and  we  show  why  we  think  that  we 
are  placed  in  conditions  more  favorable  to 
this  study,  by  not  deviating  from  natural 
circumstances,  that  is  to  say,  by  studying 
the  air  contained  in  certain  parts  of  the 
vegetable,  the  plant  living  and  in  full  vege¬ 
tation.  We  content  ourselves  with  noticing 
here  the  principal  objections  which  may  be 
opposed  to  the  investigations  on  this  subject 
undertaken  before  us,  and  we  will  take  as 
an  example  the  experiments  made  by  M. 
Theodore  de  Saussure,  a  celebrated  chemist, 
who,  as  is  well  known,  was  occupied  for  a 
long  time  with  this  same  question. 

Thus  we  think  that  a  vegetable,  confined 
under  bell-glasses,  and,  consequently  in  a 
limited  atmosphere,  is  placed  in  circum¬ 
stances  essentially  fatal  to  the  appreciation 
of  natural  phenomena  ;  the  author,  indeed, 
experimented  on  entire  plants,  and  on  leaves 
detached  from  trees,  and  on  these  two  orders 
of  investigation  the  following  observations 
may  be  made  - 

1.  In  the  first  case,  under  a  bell-glass, 
over  mercury,  the  entire  plant  at  first,  and 
more  especially  the  layer  of  water,  with 
which,  for  the  sake  of  precaution,  the 
metallic  bath  is  covered,  very  soon  saturates 
its  limited  atmosphere  with  moisture,  and 
transpiration,  having  become  impossible, 
does  not  impede  without  inconvenience  a 
function  of  the  organisation  of  plants. 

2.  Carbonic  acid  being  an  aliment  in¬ 
dispensable  to  vegetables,  how  can  it  be 
conceived  that  they  are  nourished  for  some 
time  in  a  medium  in  which,  in  very  small 
quantity  and  not  resupplied,  this  acid  is 
immediately  absorbed  and  decomposed  by 
them  in  the  sun  ? 

3.  In  an  expired  air,  if  the  nutritive 
element  be  wanting,  on  the  one  hand,  and  if, 
on  the  other  hand,  a  disorganising  principle, 
oxygen,  be  increased,  the  diseased  state  of 
the  beings  -which  respire  it  may  readily  be 
foreseen. 

4.  How  clearly  do  the  conditions  of  life 
and  health  appreciate  this  state  of  disease 
and  suffering,  often  detected  by  the  decolor¬ 
ation  and  fall  of  the  leaves,  and  the  non-* 
maturation  of  the  fruits } 
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5.  In  all  the  experiments  thus  made  under 
bell-glasses,  the  absence  of  the  soil  has 
never  been  taken  into  account,  and  still  the 
presence  of  certain  salts  is  a  necessary  thing, 
an  imperative  want,  as  is  seen  every  day  in 
agriculture  by  the  predilection  of  most  crops 
for  such  and  such  mineral  substances  ; 
doubtless,  in  the  circumstance  whose  value 
we  have  just  estimated,  plants  deprived  of 
all  kind  of  earth  round  their  roots  suffered 
little  ;  but  this  sudden  passage  to  this  ab¬ 
normal  state  could  not  but  disturb  the  equi¬ 
librium  of  the  veg  table  functions,  the  har¬ 
mony  of  the  natural  phenomena,  and  furnish 
causes  of  error. 

The  well-known  experiment  of  M.  de 
Saussure  on  the  pervenche  prove  the  com¬ 
plete  absorption  of  carbonic  acid  ;  but  the 
results  of  this  operation,  in  establishing  that 
a  portion  of  the  oxygen  was  retained,  whilst 
an  equivalent  portion  of  nitrogen  wras  pro¬ 
duced  by  the  plant,  do  not  demonstrate,  in 
our  opinion,  that  all  the  carbonic  acid  was 
decomposed  into  carbon  and  oxygen. 

To  the  experiments  made  on  cut  branches, 
leaves,  &e.,  we  may  apply  not  only  the  fore¬ 
going  objections,  but  another  one  in  our 
opinion  more  serious ; — that  is,  that  the 
causes  of  considerable  alteration  must  act  so 
freely  in  the  case  of  which  we  speak,  that  we 
think  that  there  has  been  mistaken  for  a 
vital  action  a  true  chemical  decomposition  of 
the  juices  or  tissues  of  plants. 

M.  de  Saussure  thus  summed  up  on  the 
leaves  or  dead  parts  of  plants  : — * 

“  Green  plants  exposed  in  atmospheric 
air  to  the  successive  action  of  day  and  night, 
make  in  it  alternate  inspirations  and  expira¬ 
tions  of  oxygen  gas,  mixed  with  carbonic 
acid  gas.  The  oxygen  gas  which  the  plants 
inspire  is  not  immediately  assimilated  in 
them  ;  it  is  converted,  in  the  inspii'ation, 
into  carbonic  acid ;  they  decompose  the 
latter  in  the  act  of  expiration,  and  it  is  only 
by  this  decomposition,  which  is  but  partial, 
that  they  can  assimilate  the  oxygen  gas  which 
serves  them  as  aa  atmosphere. ” 

The  experiments  wrhose  results  we  have 
just  read  were  made  on  the  Cactus  opuntia , 
placed  under  bell-glasses  closed  with  mer¬ 
cury,  and  the  author  ascertained  by  these 
observations  that  oxygen  was  inspired  in  the 
night  and  expired  in  the  day.f  It  is  diffi¬ 
cult  to  conceive  how  the  author  could  con¬ 
clude  from  these  results  the  formation  of 


*  Recherches  Chimiques  sur  la  Vegetation , 
p.  133. 

t  See,  for  further  details,  Recherches 
Chimiques  sur  la  Vegetation ,  by  Theodore 
de  Saussure:  experiments  of  the  night,  p. 
6G,  and  those  of  the  day,  p.  82. 


carbonic  acid  at  the  expense  of  the  carbon  of 
a  leaf  said  to  be  in  full  vigor  ;  and  it  is  still 
less  explicable  how  this  acid  produced  is  re¬ 
tained  in  the  state  of  gas  in  the  very  tissue 
of  the  vegetable  (an  opinion  which  this  che¬ 
mist  owns,  at  p.  76  of  the  same  work,  not 
to  have  been  demonstrated  by  direct  experi¬ 
ments),  and  thus  waits  to  be  decomposed 
under  the  iufluence  of  the  solar  rays. 

Is  it  not  more  probable  that  the  oxygen 
absorbed  by  the  leaves  or  branches  is  called 
into  operation  by  its  property  as  a  supporter 
of  combustion,  and  that  it  does  not  burn 
carbon,  because  this  carbon  is  already  com¬ 
bined,  and,  consequently,  has  no  tendency 
to  unite  with  oxygen ;  for  this  slow  combus¬ 
tion,  this  destruction,  could  take  place  by 
the  oxygen  absorbed  only  inasmuch  as  light 
had  not  restored  to  these  parts  of  plants 
all  their  vital  faculties — all  their  power  of 
resisting  decomposition  ;  and  we  will  sup¬ 
port  our  observations  by  an  experiment  of 
the  same  author  on  the  cactus.  We  will 
add,  however,  that  we  cannot  regard  the 
phenomenon  which  is  produced  during  life 
as  similar  to  those  which  take  place  after 
death.  Indeed,  in  the  experiment  of  the 
disorganised  cactus,  carbon  is  no  longer  re¬ 
tained  by  a  vital  force  susceptible  of  counter¬ 
balancing  the  combustible  action  of  the  oxy¬ 
gen  on  the  carbon ;  carbonic  acid  is  also 
disengaged  without  interruption.* 

The  experiments  on  fruits  do  not  appear 
to  us  more  favorable  than  those  on  leaves 
and  stems  to  the  explanation  of  the  manner 
in  which  plants  act  on  carbonic  acid. 

Indeed,  M.  Berard  f  gathered  fruits  and 
placed  them  in  flasks  exposed  to  the  sun, 
and  in  darkness,  and  he  remarked  in  all  his 
experiments  that  the  air  was  continually 
vitiated  by  the  constant  production  of  car¬ 
bonic  acid,  whatever  were-the  circumstances 
of  light  and  the  state  of  maturity  of  the 
fruits. 

.  These  results,  furnished  to  the  author  even 
under  the  solar  influence,  do  not  enable  us 
to  understand  an  increase  of  weight,  in  des¬ 
pite  of  permanent  loss  of  substance,  and  we 
should  be  led  to  apply  to  these  works  the 
same  observations  that  the  experiments 
already  noticed  have  suggested  to  us,  for  it 
may  be  perfectly  conceived  if  carbonic  acid 
is  disengaged  even  in  the  sun,  it  is  because 
in  organs  which  so  readily  enter  into  fermen¬ 
tation  after  being  gathered,  the  vital  force  is 
no  longer  sufficiently  powerful  for  preventing 
the  acidification  of  the  carbon. 

The  Memoir  of  M.  Berard  was  partially 


*  See  page  219. 

t  See  M.  Berard's  Memoir  on  Fruits. 
Annates  de  Chirnie  et  de  Physique. 
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refuted  by  MM..  Theodore  de  Saussure  and 
Couverchell ;  and  as  the  refutations  were 
not  based,  to  our  knowledge  at  least,  on 
experiments,  we  have  undertaken  on  this 
subject  a  work  which  we  hope  will  leave 
no  doubt  concerning  the  decomposition  of 
carbonic  acid  in  fruits  under  the  solar 
influence. 

The  object  of  our  first  investigations  was 
the  examination  of  the  air  contained  in 
the  husks  of  the  bladder-nut  tree — experi¬ 
ments  which  indubitably  destroy  M.  Berard’s 
opinion  that  the  pericarp  of  these  husks  is 
permeable  to  any  extent  to  the  external  air ; 
for,  adds  the  author,  the  air  which  they  con¬ 
tain  is  that  of  the  atmosphere.  To  this  con¬ 
clusion  we  reply  that  this  permeability  of  the 
husks  to  the  air,  exists  only  within  very 
narrow  limits,  while  the  gas  which  fills  these 
husks  contains  3  per  cent,  of  carbonic  acid. 
It  might  be  objected  to  us  that  this  large 
proportion  of  carbonic  acid  gas  is  the  effeet 
of  a  production  by  the  fruit  itself ;  but  in  re¬ 
ply  to  this  observation  we  would  remark  that, 
in  our  analyses,  the  quantity  of  oxygen  was 
always  in  exact  proportions,  and  always  in¬ 
creasing  with  the  decomposition  of  the  car¬ 
bonic  acid  in  a  given  time,  and  under  a 
determined  intensity  of  light.  We  have  ob¬ 
served,  on  the  other  hand,  in  the  course  of 
our  operations,  that  the  maximum  of  car¬ 
bonic  acid  was  found  in  fruits  at  night,  and 
that,  in  order  to  obtain  this  maximum,  from 
five  o’clock  in  the  afternoon  till  eleven  o’clock 
at  night,  the  increase  was  about  1 per  cent., 
an  increase  which  it  is  difficult  to  explain  by 
the  present  theories.  One  of  them,  indeed, 
admits  that  the  plant,  under  the  solar  influence, 
absorbs  carbonic  acid,  which  it  immediately 
decomposes,  and  that  in  the  dark  the  plants 
disengage  the  small  quantities  which  they 
derive  from  the  ground  by  their  roots.  The 
other  theory  also  admits  a  constant  absorp¬ 
tion  of  carbonic  acid  which,  during  the  day, 
is  concentrated  in  the  shade,  and,  during  the 
night,  is  accumulated  in  all  parts  of  the 
plant  :  thus,  as  in  the  foregoing  theory,  the 
decomposition  commences  only  with  the  first 
rays  of  the  sun.  Finally,  it  regards  the  noc¬ 
turnal  expiration  of  the  gas  only  as  a  very 
limited  disengagement  relating  only  to  the 
more  or  less  abundant  transpiration  of  vege¬ 
tables  during  the  night. 

By  receiving  the  first  theory,  we  cannot 
account,  in  a  satisfactory  manner,  why  the 
sum  of  carbonic  acid  found  in  the  night  in 
the  husks,  being  represented  by  3,  loses  1*5 
in  the  morning  of  the  next  day,  and  regains 
precisely  1*5  in  the  early  part  of  the  following 
night,  so  as  to  equal  3,  the  original  quantity  ; 
for,  according  to  this  theory,  it  must  be 
admitted  that  the  passage  of  the  acid  into  the 


parts  of  the  plants  is  continual,  the  roots 
being  always  in  the  same  condition  of  dark¬ 
ness  ;  and  this  cannot  be  admitted,  in  our 
opinion,  in  the  presence  of  our  analyses  in 
the  day,  whose  proportions  of  carbonic  acid 
diminish  the  ratio  of  the  intensity  of  the  solar 
light,  and  these  quantities  always  remain  in 
relation  with  those  of  our  analyses  of  the 
night. 

If  we  have  allowed  ourselves  to  advance 
that  which  we  have  just  stated,  it  is  because 
our  experiments,  repeated  a  great  number  of 
times,  and  at  very  distant  periods,  have 
always  given  uniform  quantities  of  carbonic 
acid. 

The  second  theory,  attributing  only  to  the 
direct  rays  of  the  sun  the  property  of  fixing 
the  carbon,  liberating  the  oxygen  of  the  acid, 
seems  to  us  to  give  no  better  explanation  than 
the  foregoing  of  the  facts  which  we  have 
observed,  for  it  does  not  notice  the  decompo¬ 
sition  of  carbonic  acid  in  the  shade ;  and  we 
may  add,  that  the  chemists  who  have  studied 
this  question  do  not  appear  to  have  taken 
account  of  the  progress  which  the  decom¬ 
position  of  carbon  in  vegetables  follows, 
according  to  the  length  of  time  they 
are  exposed,  either  to  diffused  light,  or  to 
the  sun. 

We  think  that  plants  absorb  carbonic  acid 
only  during  the  night,  and  that  the  quantity, 
condensed,  is  greater  than  those  which  they 
are  capable  of  decomposing  next  day,  under 
the  luminous  rays.  This  absorption  would 
take  place  in  the  following  manner  : — 

The  surrounding  air,  which  contains,  it  is 
true,  very  small  proportions  of  carbonic  acid 
to  uroTro),  but  quite  sufficient  for  vege¬ 
tation,  as  has  been  proved  by  interesting  cal¬ 
culations,  is  incessantly  removed  round  the 
leaves  and  stems,  by  the  continual  motion  to 
which  a  number  of  physical  causes  excite 
them,  and  consequently  presents  to  the  plant, 
in  a  very  short  time,  always  fresh  quantities 
of  carbonic  acid.  Now,  plants  thus  placed 
in  a  medium  which  presents  to  them  an  in¬ 
dispensable  aliment,  carbonic  acid,  absorb 
this  gas,  and  neglect  the  other  elements  of 
the  air  ;  that  is  to  say,  in  other  terms,  they 
condense  it,  without  an  absorption  or  an 
exhalation  of  these  same  elements  being 
observed. 

For  the  appreciation  of  the  natural  pheno¬ 
mena  based  on  the  decomposition  of  the  car¬ 
bonic  acid,  we  commenced  this  part  of  our 
work  by  the  examination  of  the  air  contained 
in  fruits ;  and  we  thought  that  we  should 
place  ourselves  in  circumstances  favorable 
to  this  study  by  adopting  the  following 
course  . — 

We  took,  for  a  type  of  our  investigations, 
husks  of  the  ColuUa  arhorescens ,  which  we 
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have  said  to  be  permeable  to  the  air  only 
within  very  narrow  limits  ;  and  it  was  only 
with  the  mother  plant,  exposed  to  the  open 
air  in  the  Jardin  du  Roi,  which  we  gathered 
immediately  before  being  burst  under  mer¬ 
cury,  in  order  to  collect  the  gases  under  bell- 
glasses  prepared  for  that  purpose.  This 
selection  enabled  us,  moreover,  to  follow  the 
influence  of  different  periods  of  maturity  on 
the  nature  of  the  gaseous  mixtures  which 
envelope  the  seeds  ;  and  finally,  to  appreciate 
properly  the  action  of  the  light,  according  to 
its  intensity. 

We,  therefore,  chose  dull  days,  and  days 
perfectly  illuminated  by  the  sun.  Then,  in 
both  cases,  we  collected  the  fruits  at  deter¬ 
mined  hours,  and  always  the  same  ;  namely, 
at  seven  o'clock  in  the  morning,  at  noon,  at 
four  o'clock,  and  at  eleven  o’clock  at 
night. 

The  experiments  commenced  on  the  10th 
of  July,  and  were  continued  until  the  end  of 
September. 

The  husks  of  colutea  require  about  a 
month  to  arrive  at  maturity,  and  we  took 
them  in  the  three  most  sensible  conditions  of 
their  period  of  growth,  namely — • 

1.  Those  which  have  begun  to  be  de¬ 
veloped  for  a  week  at  most,  we  will  call 
young. 

2.  Those  which  after  fifteen  days  or 
three  weeks  have  attained  their  full  size, 
but  whose  pericarp  and  grain  are  still 
green,  we  designate  by  the  name  of  inter¬ 
mediate. 

3.  Those  which  before  dehiscence  are 
transparent,  almost  dry,  and  whose  seeds  are 
colored,  we  will  call  old. 

These  fruits,  immediately  after  being 
gathered,  are  burst  under  mercury,  in  bell- 
glasses  prepared  for  the  purpose,  and  the 
moisture  of  the  gas  is  separated  from  the 
carbonic  acid  by  means  of  sulphuric  acid. 
After  this  first  operation,  the  dried  gas  is 
transferred  into  graduated  bell  receivers,  in 
which  cylindrical  caustic  potassa  indicates, 
after  24  hours,  the  absorption  of  carbonic 
acid. 

We  stopped  at  the  employment  of  the 
hydrogen  eudiometer,  for  measuring  the 
oxygen,  taking  all  the  precautions  which 
this  means  of  analysis  admits  of.  In  all 
instances,  both  in  estimating  the  car¬ 
bonic  acid,  and  in  determining  the  oxygen, 
we  always  took  account  of  the  corrections 
rendered  necessary  in  the  calculation  by 
the  variations  of  temperature  and  pres¬ 
sure. 

We  will  content  ourselves  by  giving 
here  the  comparative  tables  of  the  mean 
quantities  of  carbonic  acid  and  oxygen 
contained  in  the  husks  according  to  the 


state  of  the  sky,  and  the  hours  of  our  ex¬ 
periments. 

INTERMEDIATE  HUSKS. 


Hours- 
of  the 
Exprt 

State  of  the  Sky. 

Oxygen 
perct.  in 
volume. 

Carbonic 
Acid  per 
ct.  in  vol 

Oxgn.  & 
Car.  Acid 
united. 

11 

Night  . 

20'496 

2-746 

23-242 

7 

Morning,  dull 

20-673 

2-618 

23-291 

12 

Noon,  dull  . . 

20-908 

2-429 

24-337 

4 

Afternoon,  dull 

20-901 

2-432 

23-383 

H 

/ 

Morning,  sun 

21-086 

1-903 

23-989 

12 

Noon,  sun  .. 

21-293 

1-419 

22-712 

4 

Afternoon,  sun 

21-173 

1-438 

22-614 

Mean  . . 

23.081 

YOUNG  MUSKS. 


11 

Night  . 

20-583 

2-639 

23-222 

7 

Morning,  dull 

20-626 

2-605 

23-231 

12 

Noon,  dull  . . 

20-766 

2*446 

23  012 

4 

Afternoon,  dull 

20-743 

2-475 

23-218 

7 

Morning,  sun 

20-344 

1-934 

22-778 

12 

Noon,  sun  . . 

21-032 

1-762 

22-794 

4 

Afternoon,  sun 

21-246 

2-098 

23-339 

Mean 

23-085 

OLD 

HUSKS. 

11 

Night  . 

19-297 

1  2-942 

23-239 

7 

Morning,  dull 

20-166 

2-509 

22-775 

12 

Noon,  dull  . . 

20-626 

2-461 

23-087 

4  ! 

Afternoon,  dull 

29-595 

2-475 

23-070 

7 

Morning,  suu 

21-139 

2-316 

23-455 

12 

Noon,  sun 

21-246 

2-106 

22-342 

2 

Afternoon,  sun 

20-676 

2-107 

22*783 

Mean 

#  *  #  #  •  • 

22  965 

Observations  on  these  Taih.es. — 
1 .  These  numerical  results  demonstrate  that 
the  air  of  the  husks  is  much  more  rich  in 
carbonic  acid  than  atmospheric  air. 

2.  They  demonstrate,  in  a  striking  man¬ 
ner,  that  the  quantity  of  carbonic  acid  is 
greater  at  night  than  in  the  day  ;  and  if  we 
take  the  two  extreme  examples,  that  of 
eleven  o’clock  at  night  (2’746),  and  that  of 
the  moment  when  the  light  presents  its 
maximum  of  intensity  (i"419),  it  is  evident 
that  the  proportion  is  as  large  again  in  one 
case  as  in  the  other. 
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3.  These  Tables,  in  giving  as  a  point  of 
departure  the  examples  of  the  night,  also  en¬ 
ables  us  to  follow  the  progressive  diminution 
of  the  carbonic  acid,  until  the  moment  when 
it  seems  to  stop.  It  is  thus  evident  that  the 
decomposing  force  of  light  increases  with  its 
intensity  and  the  duration  of  its  action  ;  or 
that  the  hours  of  the  same  day,  line  or  dull, 
be  followed,  or  that  the  results  given  by  an 
entirely  cloudy  sky,  be  compared  with  those 
furnished  by  a  burning  sun. 

4.  It  is  also  remarked  that,  with  respect 
to  the  age  of  the  husks,  the  reduction  of 
carbonic  acid  is  in  ratio  with  the  force  of 
vegetation. 

5.  As  a  proof  of  the  very  limited  permea¬ 
bility  of  the  carpellary  leaves  of  the  bladder- 
nut  tree,  we  refer  to  the  column  of  oxygen 
where  it  is  seen  that  the  proportions  of  this 
gas  increase  in  the  fruit  in  proportion  as 
the  carbonic  acid  is  decomposed  in  it :  the 
relations  which  exist  between  the  carbonic 
acid  disappeared  and  the  increased  quantity 
of  oxygen  are  precisely  such  that  this  increase 
of  oxygen  may  be  regarded  as  arising  from 
the  acid,  which,  in  being  decomposed,  yielded 
its  carbon  to  the  plant. 

6.  We  may  remark,  besides  : — 1st,  that 
by  uniting  the  oxygen  with  the  carbonic  acid, 
we  obtain  on  the  average  23  ;  2nd,  that  the 
corbonic  acid  always  displaces  nitrogen,  and 
sometimes  a  little  oxygen ;  but  this  latter 
case  exists  only  when  the  proportion  of  car¬ 
bonic  acid  is  great,  as  the  first  example  of 
each  series  indicates. 

The  experiments  of  Hennebier  and  de  Saus- 
sure,  and  those  of  Dumas,  Boussingault  and 
Liebig  demonstrated  the  fixation  of  carbon  by 
vegetables  ;  hut  we  may  he  inclined  to  make 
known,  by  these  results,  the  mode  of  action 
which  light  exerts  in  this  reduction,  which 
begins  with  the  crepuseule  and  continues  in  the 
day  in  diffused  light;  which  does  not  agree 
with  the  ideas  concerning  the  fixation  of  car¬ 
bon,  admitted  only  in  the  case  in  which  the 
plant  was  directly  struck  by  the  rays  of  the 
sun. 

The  third  chapter  of  our  memoir  com¬ 
prises  the  chemical  examination  of  the  air 
contained  in  the  interstices  contained  in  a 
certain  number  of  hollow  stems,  collected 
in  full  vegetation,  and  whose  gas  we  imme¬ 
diately  passed  under  bell  receivers  filled  with 
mercury.  In  the  manipulations  necessary 
for  this  work,  we  carefully  avoided  all  cir¬ 
cumstances  calculated  to  cause  a  mixture 
of  the  air  of  the  stems  with  the  external 
air. 

The  gases  obtained  and  dried,  like  those  of 
the  husks,  by  sulphuric  acid,  gave  us,  with 
caustic  potassa  and  eudiometrical  experiments, 
the  following  results  - 


TABLE  OF  THE  QUANTITIES  OF  CARBONIC 
ACID  IN  VOLUME. 


Name  of  the 
Plants. 

Experi¬ 
ments  of 
the  night. 
Carb.  Acid 
per  cent. 

Experi¬ 
ments  of 
the  day. 
Carb.  Acid 
per  cent.  | 

Increase 
of  Carbon¬ 
ic  Acid  in 
the  night. 

Heraclium 

sphondylium 

9  •  •  9 

1-408 

9  •  9  9 

Angelica  arch- 

angelica  .... 

2-587 

1-766 

0-815 

Ricinus  com- 

munis. ..... 

3-078 

2-721 

0-347 

Dahlia  varia- 

bilis . 

3-133 

2-881 

0-252 

Arundo  donax 

4-619 

4-407 

0-212 

Leicesteria 

formosa . 

2-879 

2-267 

0-612 

Sonchus  vul- 

gar  is . 

•  •99 

2-326 

0  0  9  9 

TABLE  OF  THE  QUANTITIES  OF 

IN  VOLUME. 

OXYGEN 

Experi- 

Experi- 

Increase 

Name  of  the 

ments  at 

ments  in 

of  Oxygen 

Plants. 

night. 

the  day. 

in  the 

Oxygen 
per  Cent. 

Oxygen 
per  Cent. 

night. 

Heraclium 

sphondylium 

O  •  9  0 

19-653 

9  0  9  9 

Angelica  arch- 

angelica .... 

20-364 

19-784 

0-580 

Ricinus  com- 

munis . 

18-656 

16-876 

1-780 

Dahlia  varia- 

bilis . 

18-823 

18-119 

0-704 

Arundo  donax 

18-691 

18-193 

0-498 

Leicesteria 

foKisaosa  .... 

19-137 

18-703 

0-434 

Sonchus  vul- 

garis . . . 

19-774 

17-971 

1’803 

1.  From  these  tables  it  results  that  the 
air  confined  in  the  stems  has  a  peculiar  com¬ 
position,  very  different  to  that  of  atmospheric 
air,  as  is  indicated  independently  of  the  oxy¬ 
gen,  by  the  great  quantity  of  carbonic  acid, 
a  quantity  which  increases  with  the  force  of 
the  vegetation. 

2.  It  results  from  this  explanation  that 
the  quantity  of  carbonic  acid  is  greater  in  the 
night  than  in  the  day,  but  the  difference  is 
far  from  being  so  great  as  in  the  case  of  the 
husks.  This  second  fact  may,  in  our  opinion, 
be  explained  by  this  circumstance,  namely, 
that  the  whole  stalk,  the  descending  and 
ascending  caudex,  and  the  roots  contribute  to 
absorption,  whilst  the  diminution  is  produced 
only  by  the  ascending  part  of  the  caudex, 
whose  surface  is  exposed  to  the  decomposing 
action  of  light. 
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3.  We  may  also  observe  that  in  the  stalks 
the  oxygen  increases  in  the  night  with  the 
carbonic  acid,  which  is  contrary  to  what  we 
noticed  with  respect  to  the  husks. 

The  importance  of  ammonia  has  lately 
been  put  beyond  doubt,  by  the  learned  in¬ 
vestigations  of  Dumas,  Boussingault,  and 
Liebig  ;  but  a  passage  in  the  Essai  Statique 
Chimique  des  etres  Organises  of  M.  Dumas, 
having  given  rise  to  some  doubt  in  our  mind, 
on  this  subject,  we  thought  that  it  would  be 
interesting  for  science  to  ascertain  whether  the 
ammonia  of  the  air  contributes  directly  to  the 
presence  of  the  nitrogen  combined  in  plants, 
and  we  think  that  we  have  demonstrated  this 
fact  in  a  certain  manner,  by  discovering 
ammonia  in  the  gaseous  state  in  the  air  con¬ 
tained  in  vegetables. 

DETERMINATION  OF  THE  AMMONIA  ESTI¬ 
MATED  IN  THE  STATE  OF  DOUBLE 
CHLORIDE  OF  PLATINUM  AND  AMMONIA. 


Quanti- 
ies  of 
gas  em¬ 
ploy  ed. 

Name  of  the  Plants. 

Period 
of  the 
Experi¬ 
ments. 

Quanti¬ 
ties  of 
double 
salt. 

555 

Leicesteria  fonnosa 

Night 

0-0080 

360 

Idem  Idem. . 

Day 

0-0150 

330 

Arundo  donax  .... 

Night 

0-0060 

370 

Idem  Idem  .... 

Day 

0-0085 

1170 

Ricinus  communis. . 

Night 

o-oioo 

1160 

Idem  Idem. .  . . 

Day 

0-0120 

940 

Phytolacca  decandra, 
with  fruits . 

Night 

0-0070 

1140 

Idem  Idem. . 

Day 

0-0155 

940 

Phytolacca  decandra, 
with  and  without 
flower . . 

Day 

0-0250 

1650 

Intermediate  husks 

Night 

0-0970 

473 

Idem  Idem. . 

Day 

0-0050 

Total 

0-1890 

IMPROVEMENTS  IN  COATING 

GLASS  WITH  SILVER  FOR 

LOOKING-GLASSES,  &c.* 

PATENT  GRANTED  TO  THOMAS  DRAYTON. 

A  mode  of  silvering  glass,  for  looking- 
glasses  and  other  uses,  without  the  employ¬ 
ment  of  quicksilver,  constitutes  the  subject 
of  this  patent :  it  consists  in  depositing 
silver,  from  a  solution,  upon  glass,  by  de¬ 
oxidising  the  oxide  of  silver  in  solution,  in 
such  a  manner  that  the  precipitate  will 
adhere  to  the  glass,  without  the  latter  having 
been  coated  with  metallic  or  other  sub¬ 
stances. 


*  Newton’s  Journal. 


A  mixture  is  first  made  of  one  ounce  of 
coarsely-pulverised  nitrate  of  silver,  half  an 
ounce  of  spirits  of  hartshorn,  and  two  ounces 
of  water  ;  which,  after  standing  for  twenty- 
four  hours,  is  filtered  (the  deposit  upon  the 
filter,  which  is  silver,  being  preserved),  and 
an  addition  is  made  thereto  of  three  ounces 
of  spirit  (by  preference,  spirit  of  wine),  at 
60°  above  proof,  or  naphtha  ;  from  twenty  to 
thirty  drops  of  oil  of  cassia  are  then  added ; 
and,  after  remaining  for  about  six  hours 
longer,  the  solution  is  ready  for  use.  The 
glass  to  be  silvered  with  this  solution  must 
have  a  clean  and  polished  surface  ;  it  is  to 
be  placed  i**^i  horizontal  position,  and  a 
wall  of  putty,  or  other  suitable  material 
formed  around  it ;  so  that  the  solution  may 
cover  the  surface  of  the  glass  to  the  depth  of 
from  an  eighth  to  a  quarter  of  an  inch. 
After  the  solution  had  been  poured  on  the 
glass,  from  six  to  twelve  drops  of  a  mixture 
of  oil  of  cloves  and  spirit  of  wine  (in  the 
proportion  of  one  part,  by  measure,  of  oil 
of  cloves  to  three  of  spirit  of.  wine)  are 
dropped  into  it,  at  different  places  ;  or  the 
diluted  oil  of  cloves  may  be  mixed  with  the 
solution  before  it  is  poured  upon  the  glass. 
The  more  oil  of  cloves  used,  the  more  rapid 
will  be  the  deposition  of  the  silver  ;  but  the 
patentee  prefers  that  it  should  occupy  about 
two  hours.  When  the  required  deposit  has 
been  obtained,  the  solution  is  poured  oft’; 
and  as  soon  as  the  silver  on  the  glass  is 
perfectly  dry,  it  is  varnished  with  a  com¬ 
position  formed  by  melting  together  equal 
quantities  of  bees’ -wax  and  tallow.  The 
solution,  after  being  poured  off,  is  allowed 
to  stand  for  three  or  four  days,  in  a  close 
vessel ;  as  it  still  contains  silver,  and  may  be 
again  employed  after  filtration,  and  the 
addition  of  a  sufficient  quantity  of  fresh  in¬ 
gredients  to  supply  the  place  of  those  which 
have  been  used.  The  patentee  states,  that, 
by  experiment,  he  has  ascertained  that  about 
eighteen  grains  of  nitrate  of  silver  are  used 
for  each  square  foot  of  glass  ;  but  the  quan¬ 
tity  of  spirit  varies  somewhat,  as  its  evapo¬ 
ration  depends  upon  the  temperature  of 
the  atmosphere,  and  the  duration  of  the 
process. 

If  the  glass  be  placed  in  an  inclined,  or 
even  a  vertical  position,  and  the  surface 
covered  over,  leaving  a  narrow  space  for  the 
solution  between  the  surface  of  the  glass 
and  the  cover,  which  fits  close,  then,  by 
using  spirit  without  water  in  the  mixture, 
the  object  will  be  accomplished.  By  the 
addition  of  a  small  quantity  of  oil  of  carra- 
way  or  thyme,  the  color  of  the  silver  may  be 
varied.  The  oil  of  cassia,  purchased  of 
different  manufacturers,  varies  in  quality  ; 
therefore,  if,  on  being  mixed  with  the  solu- 


AGRICULTURAL  CHEMISTRY. 


363 


tion,  it  should  become  flaky,  the  solution 
must  be  filtered  previous  to  use. 

The  patentee,  in  concluding  his  specifi¬ 
cation,  says,  that  he  does  not  confine  himself 
to  the  precise  details  herein  described,  pro¬ 
vided  the  peculiar  character  of  the  invention 
be  retained,  whereby  silver  is  deposited  on  to 
glass  from  a  solution  of  that  metal,  by  de¬ 
oxidation,  in  such  a  manner  as  to  cause  the 
silver  to  adhere  to  glass,  without  any  pre¬ 
vious  coating  of  the  latter. 


MANUFACTURE  OF  A  COLORING 
MATTER  CALLED  GARANCINE  * 

PATENT  GRANTED  TO  FREDERIC  STEINER. 

This  invention  consists  in  manufacturing  a 
certain  coloring  matter,  called  Garancine, 
from  refuse  madder,  or  madder  which  has 
been  previously  used  in  dyeing  ;  such  madder 
having,  prior  to  this  invention,  ordinarily 
been  thrown  away,  as  spent,  and  of  no  value, 
and  the  said  coloring  matter,  called  Garancine, 
having  been  produced  heretofore  from  fresh 
or  unused  madder.  The  manner  of  carrying 
the  invention  into  effect  is  as  follows  : — Out¬ 
side  the  building  in  which  the  dye-vessels  are 
situate,  a  large  filter  is  formed,  by  sinking  a 
hole  in  the  ground,  and  lining  it  at  the  bottom 
and  sides  with  bricks,  without  any  mortar  to 
unite  them.  Upon  the  bricks  a  quantity  of 
stones  or  gravel  is  placed,  and  over  the  stones 
or  gravel  common  wrappering,  such  as  is 
used  for  sacks  ;  below  the  bricks  is  a  drain, 
to  take  off  the  water  which  passes  through 
the  filter.  In  a  tub  adjoining  the  filter,  a 
quantity  of  dilute  sulphuric  acid,  of  about  the 
specific  gravity  of  1'050  (water being  1 '000), 
is  kept.  Hydrochloric  acid  will  answer  the 
several  purposes  for  which  sulphuric  acid  is 
used  ;  but  the  patentee  prefers  sulphuric 
acid,  as  more  economical.  A  channel  is  made 
from  the  dye-vessels  to  the  filter.  The  mad¬ 
der  which  has  been  employed  in  dyeing,  and 
which  is  in  the  state  considered  as  spent  or 
refuse  madder,  is  run  from  the  dye-vessels  to 
the  filter  ;  and  while  it  is  so  running,  a  por¬ 
tion  of  the  dilute  sulphuric  acid,  sufficient  to 
change  the  color  of  the  solution,  and  the  un¬ 


dissolved  madder,  to  an  orange  tint  or  hue,  is 
run  in,  aftid  mixed  with  it.  This  acid  preci¬ 
pitates  the  coloring  matter  which  is  held  in 
solution,  and  prevents  the  undissolved  mad¬ 
der  from  fermenting,  or  otherwise  decom¬ 
posing.  When  the  water  has  drained  from 
the  madder,  through  the  filter,  the  residuum 
is  taken  from  off  the  filter,  and  put  into  bags. 
The  bags  are  then  placed  in  a  hydraulic  press, 
to  have  as  much  water  as  possible  expressed 
from  their  contents.  In  order  to  break  the 
lumps  which  have  been  formed  by  compres¬ 
sion,  the  madder,  or  residuum,  is  passed 
through  a  sieve.  To  five  hundred -weight  of 
madder,  in  this  state,  placed  in  a  wooden  or 
leaden  cistern,  one  hundred-weight  of  sul¬ 
phuric  acid  of  commerce  is  added,  by  sprink¬ 
ling  it  on  the  madder  through  a  leaden  vessel, 
similar  in  form  to  the  ordinary  watering-can 
used  by  gardeners.  The  madder  is  then 
worked  about,  so  as  to  mix  it  intimately  with 
the  acid.  In  this  stage  the  madder  is  placed 
upon  a  perforated  leaden  plate,  which  is  fixed 
about  five  or  six  inches  above  the  bottom  of 
a  vessel.  Between  this  plate  and  the  bottom 
of  the  vessel  a  current  of  steam  is  introduced, 
by  a  pipe,  so  that  it  passes  through  the  per¬ 
forated  plate,  and  the  madder  which  is  upon 
it.  During  this  process,  which  occupies  from 
one  to  two  hours,  a  substance  is  produced,  of 
a  dark-brown  color,  approaching  to  a  black. 
This  substance  is  Garancine,  and  insoluble 
carbonised  matter.  It  is  next  thrown  on  the 
floor  to  cool ;  and,  when  cool,  is  placed  upon 
a  filter,  and  washed  with  clear  cold  water, 
until  the  water  passes  from  it  without  an  acid 
taste.  The  substance  is  then  put  into  bags, 
and  subjected  to  hydraulic  pressure  ;  it  is 
next  dried  in  a  stove,  and  ground  to  a  fine 
powder  under  ordinary  madder  stones,  and 
afterwards  passed  through  a  sieve.  In  order 
to  neutralise  any  acid  that  may  remain,  for 
every  hundred- weight  of  this  substance,  from 
four  to  five  pounds  of  carbonate  of  soda,  in  a 
dry  state,  are  added,  and  intimately  mixed 
therewith  :  the  Garancine  in  this  state  is 
ready  for  use. 

The  patentee  claims  the  manufacture,  above 
described,  of  the  coloring  matter  called  Ga- 
rancine,  from  madder  which  has  been  pre¬ 
viously  used  in  dyeing,  and  which  is  usually 
called  spent  madder. 


*  Newton's  Journal. 
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T1IE  PROGRESS  AND  PROSPECTS 
OF  THE  PHARMACEUTICAL  SO¬ 
CIETY. 

It  is  truly  ludicrous  to  observe  with  what 
obliquity  of  vision  the  editor  and  his  subor¬ 
dinates  of  the  Pharmaceutical  Journal  find 
matter  with  which  to  console  and  congra¬ 
tulate  themselves  upon  the  state  of  things 
in  their  body  corporate. 

With  a  defection  from  their  ranks  of 
about  500  members  and  associates — with 
loud  threatenings  of  further  secession  in 
every  quarter — with  continual  and  just  de¬ 
mands  for  the  reduction  of  the  annual  sub¬ 
scription — with  perpetual  complaints  of  the 
appropriation  of  the  funds — and  with  the 
disgust  felt  by  every  one  at  the  arrogant, 
partial,  and  twaddling  tone  of  their  journal, 
it  will  be  evident  to  all  that  the  seed  of  decay 
is  sown  in  the  most  vital  parts  of  the  Society, 
which  the  delusive  charter  of  incorporation 
cannot  save  from  a  speedy  dissolution. 

Notwithstanding  all  the  endeavors  of  the 
Council  to  accumulate  a  large  fund,  while 
the  Society  is  well  supported,  under  the 
pretence  of  giving  it  a  firm  basis,  when  the 
real  object  is  to  render  it  independent  of, 
and  free  from,  the  control  of  the  members, 
we  can  confidently  tell  them  that  they 
will  most  signally  fail  in  their  attempt,  and 
that  no  society  ever  did  or  can  prosper 
which  had  not  for  its  real  object  the  welfare 
of  those  for  whom  it  was  ostensibly  insti¬ 
tuted. 

In  fact,  like  many  other  bubble  societies 
of  the  present  day-got  up  for  the  benefit 
of  some  needy  and  designing  men,  and 
which  only  have  existed  while  they  brought 
lucre  in  the  pockets  of  their  projectors,  and 
blinded  the  eyes  of  their  victimised  sup¬ 
porters — the  Pharmaceutical  Society’s  days 
are  numbered,  its  intentions  are  suspected, 
and  its  objects  exposed.  Look  to  this, 
Messrs.  Bell,  Redwood,  and  Smith,  “make 
hay  whilst  the  sun  shines,"  for  the  day  of 
retribution  is  at  hand.  By  cramming  down 
the  throats  of  the  members  a  journal,  which 
is  alone  supported  by,  and  owes  its  very 
existence  to,  the  Society,  and  which  advocates 
and  promulgates  the  feelings  and  opinions 
of  the  Council,  and  yet  is  irresponsible  to  it, 
and  which  purports  to  be  the  medium  of 
communication  between  the  members,  and 
yet  only  publishes  those  communications 
which  are  consonant  with  the  views  of  the 


editor ;  the  Council  have  placed  themselves 
in  this  awkwnrd  dilemma,  viz.,  that  they 
must  either  sever  their  conneetion  between 
that  unnatural  excrescence  of  the  Society — 
the  journal — or  lose  the  support  and  advice 
of  every  well-wishing  member. 

We  call  upon  the  Council  to  pause  before 
they  proceed  further  in  this  anomalous  and 
fatal  career  ;  let  them  conciliate  the  good 
opinion  of  the  members — let  them  render 
the  objects  of  the  Society,  not  the  emolu¬ 
ment  and  advantage  of  the  few,  but  the  ad¬ 
vancement,  scientific  and  social,  of  the  many. 

W.  B. 


THE  MEDICAL  TIMES  AGAIN. 

To  the  Editors  of  The  Chemist. 
Gentlemen — 

Is  there  any  common  honesty  in  the  case 
of  the  proprietor  of  a  periodical  who  makes 
most  liberal  and  tempting  promises  in  an 
advertisement,  which  he  does  not  half  fulfil 
in  the  performance  ?  In  such  a  predica¬ 
ment  is  the  editor  of  the  Medical  Times. 
In  what  grandiloquent  terms  did  he  laud  his 
forthcoming  Pharmaceutical  number  !  And 
yet  what  is  the  result  ?  A  mere  selection, 
made  without  judgment,  from  other  chemi¬ 
cal  periodicals,  prefixed  to  which  is  an  ad¬ 
vertisement  which,  it  is  easy  to  see,  from  the 
gross  breaches  of  the  rules  of  grammar,  and 
the  attempt  at  sentimentalism,  is  an  original. 
The  two  papers  most  highly  valued  by  the 
editor  are,  1st,  a  translation  of  the  “  An- 
nuaire  de  Therapeutique"  of  Dr.  Bouchardat, 
and  2nd,  a  paper  on  the  sulphites,  by  Dr. 
Muspratt.  The  former  is  a  fragment , 
though  one  might  have  supposed,  by  the  ad¬ 
vertisement,  that  the  whole  was  to  be  given. 
It  professes  to  present  an  account  of  the 
discoveries  made  in  Therapeutics  during  the 
past  year.  It  appears  from  this  paper  that  it 
was  reserved  for  the  year  1845  to  find  out 
how  a  preparation  known  by  the  name  of 
camphorated  oil  was  [to  be  made.  The  fol¬ 
lowing  is  the  recipe  for  this  extraordinary 
novelty  : — “  Camphorated  Oil. — Five  parts 
of  oil  with  one  part  of  camphor  dissolved  in 
it."  Of  course  the  readers  of  the  Medical 
Times  will  look  out  anxiously  for  another 
part  of  the  translation  of  this  work,  in 
which  they  may,  perhaps,  have  the  whole  of 
the  London  Plmrmacopana  “  done"  out  of 
French  into  English,  and  presented  as  an 
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account  of  the  discoveries  of  the  past  year. 
The  paper  on  the  Sulphites,  by  Dr.Muspratt, 
appears  to  be  an  inaugural  dissertation 
written  in  order  to  obtain  his  degree  at 
Giessen,  and  may  be  a  creditable  perform¬ 
ance.  This  paper  is  also  a  fragment,  a 
circumstance  which  the  writer  of  the  pomp¬ 
ous  advertisement  studiously  kept  out  of 
view.  An  article  by  Dr.  Playfair,  occupying 
nine  columns,  follows,  cut  out  of  the  North¬ 
ern  Journal  of  Medicine,  and  a  review  of 
Fresenius  and  Will’s  Tract  on  Alkalimetry  is 
introduced,  in  which  the  reviewer  justly 
blames  the  editor  for  allowing  the  French 
names  of  weights  and  measures  to  remain 
untranslated,  without  appearing  to  remember 
that  the  same  charge  applies  to  his  own 
translation  of  the  “  Annuaire  de  Thera - 
peutique.’’ 

After  a  few  more  extracts  from  contempo¬ 
raries,  we  arrive  at  a  wholesale  act  of  appro¬ 
priation,  in  which  nine  articles  are  taken 
from  The  Chemist,  and  twenty- eight  from 
The  Chemical  Gazette,  so  disposed  in  the 
printing  as  to  lead  the  uninitiated  to  ima¬ 
gine  that  all  the  thirty-seven  articles,  except 
one  from  each  periodical,  rightly  belong, 
either  as  originals  or  translations,  to  The 
Medical  Times.  Again  I  ask,  is  this  ho¬ 
nest?  Is  it  fair  towards  yourselves,  or 
towards  the  editors  of  The  Chemical  Ga¬ 
zette,  who  are  not  dependent  upon  the 
scissors  for  a  supply  of  matter  ?  And  is  it 
not  a  palpable  cheat  attempted  to  be  put 
upon  the  readers  of  advertisements,  who  will 
scarcely  be  prepared  to  expect  such  robbery 
and  quackery,  unless  they  have  been  fre¬ 
quently  deluded  by  them,  like 

Your  obedient  servant, 

Eboractsnsis. 


HISTORY,  ANALYSIS,  AND  PRE¬ 
SERVATION  OF  ERGOT  OF  RYE. 

BY  VICTOR  LEGR1P. 

Ergot  of  rye,  which  has  been  employed 
for  nearly  a  century  in  medicine,  has  been 
the  subject  of  opinions  frequently  opposed 
to  one  another.  The  effects  which,  at  first, 
were  most  generally  attributed  to  it  induced 
the  authorities  to  prohibit  its  use.  At  the 
commencement  of  the  nineteenth  century, 
Dr,  Stearms,  of  New  York,  again  extolled 
it,  regulated  its  employment,  and  finally 
assigned  to  it  a  rank  among  the  most  power¬ 
ful  medicinal  agents.  Since  then,  Drs. 
Bellardini  and  Quill,  MM.  Roux,  and 
Hervez,  Baudilocque,  Chevreul,  and  Vil- 
leneuve,  have  so  well  established  the  obste¬ 
trical  property  of  ergot  of  rye?  that,  not¬ 


withstanding  a  host  of  contradictory  autho¬ 
rities,  that  of  M.  Capui  on  and  many  others, 
this  substance  is  almost  generally  employed, 
however  easy  an  accouchement  may  be.  Does 
it  always  produce  the  desired  effect  ?  This 
our  position  does  not  enable  us  to  establish  ; 
we  would  first  ask,  how  many  accouchements 
per  cent,  might  have  been  made  sine pulvere 
ad  partem  !  A  judicious  reply  might  much 
diminish  the  reputation  of  this  product. 

It  does  not  belong  to  us  to  set  at  nought 
the  employment  of  a  pharmaceutical  drug  ; 
but  we  should  prefer,  however,  that  the  pro¬ 
perty  recognised  in  it  should  be  established 
on  the  existence  of  a  principle  discovered  by 
a  chemical  analysis,  as  is  the  case  with  quin¬ 
quina,  senna,  simaruba,  Sec.,  &c.  Unless  it 
be  the  same  also  with  ergot  of  rye,  its  repu¬ 
tation  is  such  that  it  will  soon  become  a  uni¬ 
versal  panacea.  There  is  attributed  to  it  a 
powerful  action  on  the  uterus  embarrassed 
with  the  placenta,  on  the  bladder  in  reten¬ 
tion  of  urine,  on  the  chest  in  dyspnoea,  on 
the  stomach,  Sec. ;  it  is  recommended  in 
paralysis,  blennorrhagia  and  blennorhoea 
rebellious  to  all  things  known,  and  as  a 
valuable  hoemostatic  against  all  sanguine 
emissions.  At  the  same  time  that  this  sub¬ 
stance  is  said  to  act  energetically  in  the  dif¬ 
ferent  morbid  states  which  we  have  just 
mentioned,  it  is  considered  to  have  no  action 
on  the  healthy  individual ;  it  acts  neither  on 
the  digestive  organs  nor  on  the  encephalus, 
nor  on  the  circulation  ;  it  has  no  action  on 
the  uterus  before  two  months  after  concep¬ 
tion.  After  these  remarks,  we  ask  if  ergot 
of  rye  has  no  effect  on  healthy  men  ?  If 
M.  Goupil  has  employed  it  without  any 
symptom  in  the  dose  of  one  drachm  ?  If 
Parmentier  has  also  used  it,  and  on  himself, 
in  this  same  dose  for  eight  days,  without 
being  able  to  attribute  to  it  any  effect  ?  If 
M.  Midler  is  so  far  from  sharing  the  fears  of 
many  physcians  in  the  employment  of  ergot 
of  rye,  that  he  administers  it  in  the  enor¬ 
mous  doses  of  from  six  to  eight  drachms  ? 
How  are  we  to  explain  not  only  the  gan¬ 
grenous  contagion  which  is  imputed  to  it, 
but  also  the  death  with  gangrene  ;  also,  in 
some  individuals  who  have  taken  a  few  small 
doses  of  it,  and  finally,  that  with  the  same 
attack  of  different  animals,  birds  and  beasts, 
which,  notwithstanding  their  repugnance, 
were  made  to  eat  it. 

Before  terminating  this  review  of  the  various 
opinions  concerning  ergot  of  rye — opinions 
which  we  do  not  intend  to  refute  seriously — 
we  will  glance  at  the  botanical  descriptions 
of  it  which  have  been  given.  Some  have 
regarded  it  as  a  species  of  itch,  others  as  a 
morbid  excrescence,  without  admitting  that 
it  was,  as  in  the  first  opinion,  the  result  of 
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the  sting  of  an  insect.  Some  have  regarded 
it  as  a  monstrosity,  others  as  an  altered 
grain.  The  name  of  Sclerotinm  clavus 
would  appear  more  proper  for  designating 
it  ;  but  should  wc  comprise,  under  this  de¬ 
nomination,  the  entire  ergot,  or  only  some 
of  its  parts  ?  There  were,  doubtless,  few 
botanists  who,  with  Mr.  Smith,  of  the  Lin- 
nsean  Society  of  London,  did  not  think  that 
the  fungus  of  ergot  was  even  its  envelope, 
and  it  appears  that  the  microscopical  obser¬ 
vations  of  this  savant  have  entirely  confirmed 
his  opinion. 

M.  Baudilocque,  in  a  report  on  a  memoir 
by  M.  Chevreul  (D’Angers),  in  thinking 
that  there  should  be  a  ditf  rence  of  action 
between  the  different  parts  of  ergot  of  rye, 
considered  as  an  active  part  of  its  bark,  if 
it  may  be  so  called,  otherwise  the  fungus 
crust,  which  he  called  Sphacflaria  segitnm ; 
he  desired,  in  the  name  of  the  Commission, 
the  employment,  or  at  1  ast  the  trial  of  the 
isolated  Sjjhacelaria.  As  it  is  doubtful  that 
the  crust  of  ergot  of  r)'e  is  ever  employed 
alone  in  pharmacy,  it  appears  to  us  more 
rational  to  designate  by  a  suitable  name  the 
entire  ergot,  and  nut  only  one  of  its  parts  ; 
therefore  we  continue,  with  M.  Chevreul,  to 
call  it  ergot  of  rye,  and  otherwise  semen 
fedatum  secalis. 

The  following  is  the  analysis,  which  the 
desire  of  a  just  appreciation  of  the  thing  has 
made  us  undertake  and  follow,  in  tire  hope 
that  it  may  be  of  some  use  to  the  practitioner. 

'i  he  ergot  on  which  we  operated  was 
fresh  ;  the  powder  was  dried  at  O  x  50.  A 
hundred  grammes  of  this  powder  were  treated 
by  cold  sulphuric  ether,  by  a  new  mode  of 
accelerating  displacement ;  the  ethereal  tinc¬ 
ture  was  set  aside  under  the  denomination  a . 

The  mass  deprived  of  the  ether,  which  it 
might  retain  by  a  sufficient  exposure  to  a 
gentle  heat,  was  treated  by  boiling  alcohol  at 
36°.  Exhausted  by  this  menstrum,  the  alco¬ 
holic  tincture  was  set  aside  under  the  designa¬ 
tion  b. 

The  mass  dried  de  novo,  was  immediately 
treated  by  boiling  water,  until  perfectly  ex¬ 
hausted.  Half  of  the  aqueous  tincture  w’as 
immediately  evaporated  by  steam  to  the  con¬ 
sistence  of  an  extract,  then  set  aside  and 
ticketed  c. 

The  other  half  was  immediately  tested  with 
several  re-agents ;  we  will  make  known  the 
results,  in  returning  to  this  product,  under 
the  designation  d. 

The  mass,  exhausted  by  water,  was  com¬ 
pletely  dried  and  weighed  as  often  as  the 
former  operations,  in  order  to  ascertain  the 
diminution  of  weight ;  it  then  weighed  48 
grammes. 

Of  these 4 8  grammes  of  residue,  12  grammes 


were  treated  with  heat  by  a  solution  of  am¬ 
monia,  and  designated  e.  Another  portion, 
likewise,  of  12  grammes,  wa3  boiled  with 
water,  acidulated  by  sulphuric  acid,  and  the 
acid  decoction  produced  was  marked  f. 

Finally,  the  remaining  24  grammes  of  the 
residue  were  burnt  in  a  close  vessel.  Here 
ihe  gaseous  products  were  neglected  ;  those 
collected  in  the  adapter  and  receiver  weighed 
16  grammes — namely,  1*75  ammoniacal  salt, 
5‘0  empyreumatic  oil,  9’25  tarry  water  and 
acetic  acid.  There  remained  in  the  retort 
7*25  of  light,  shining,  and  friable  charcoal. 
This  charcoal  was  incinerated;  there  remained 
after  this  operation  0‘8  of  ash  ;  this  was 
treated  by  boiling  water.  This  aqueous  solu¬ 
tion  was  marked  g.  The  residue  of  this 
solution  was  dissolved  in  hydrochloric  acid  ; 
it  was  heated  almost  to  desiccation,  re-dis- 
solved  in  water,  and,  after  filtration,  this 
solution  was  ticketed  //. 

Finally,  that  which  resisted  the  action  of 
hydrochloric  acid  was  submitted  to  that  of 
nitro- hydrochloric  acid  ;  it  was  evaporated 
almost  to  dryness,  then  treated  with  distilled 
water  ;  it  was  then  filtered,  and  this  solution 
in  ritro-hydrochloric  acid  was  marked  i. 

We  had  also  a  residue  from  this  operation 
of  the  weight  of  0-075  gr.  Tn  order  to  ter¬ 
minate  here  our  preliminary  operation  we 
regarded  it  as  silica. 

The  ethereal  tinc'ure  a  was  distilled  as 
slowly  as  possible;  there  remained  in  the 
retort  34*5  gr.  of  fixed  oil.  This  o;l  was  of 
a  fine  yellow  ;  it  became  thick  by  cooling  ;  it 
was  perfectly  fluid  and  limpid  only  at  O  x  25, 
a  temperature  at  which  ether  will  separate 
from  it.  By  filtration,  at  this  same  tempera¬ 
ture,  we  separated  from  it  a  small  quantity  of 
black  matter,  of  a  resinous  aspect  and  almost 
tasteless.  This  oil,  of  a  very  powerful  odor, 
somewhat  resembling  that  of  sperm  oil,  and 
not  the  disagreeable  odor  of  ergot  of  rye  ;  it 
is  less  disagreeable  to  the  taste  than  that  of 
Madia  Sativa  ;*  it  contains — olein  73,  stea- 
rine  27. 

The  alcoholic  tincture  h,  of  a  deep  color, 
formed  a  turbidness  in  water ;  the  greatest  part 
of  the  alcohol  was  distilled  over,  in  a  sand- 
bath;  there  did  not  pass  over  with  it  any 
principle  capable  of  being  isolated,  althougU 
it  had  a  little  odor.  That  which  remained  in 
the  retort  was  turbid,  and  of  a  deep  brown, 
and  was  evaporated  over  water  which  was 
not  boiling.  This  deliquescent  extract,  of 
a  powerful  and  disagreeable  odor,  appeared 
to  us,  more  than  any  other  product,  to  con¬ 
tain  the  active  part  of  ergot  of  rye  ;  it  dis¬ 
solved  only  partially  in  cold  water,  which,  by 

*  Oil  of  Madia  Sativa,  when  well  pre¬ 
pared,  is  not  disagreeable  to  the  taste.— A.  C. 
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evaporation,  gave  a  gummy  saccharine  ex¬ 
tract,  containing  a  little  animal  matter  (osma- 
zome.)  The  insoluble  portion  was  entirely 
re-dissolved  in  hot  water.  On  cooling,  a 
slight  turbidness  was  produced,  then  a  light 
whitish  precipitate  ;  this  was  inulin.  Filtered, 
the  greatest  part  of  the  alcohol  was  removed 
by  slow  distillation  ;  to  the  remaining  part, 
which  began  to  become  turbid,  cold  water 
was  added  :  a  large  quantity  of  very  brown 
resin  was  precipitated  ;  notwithstanding  nu¬ 
merous  washings,  it  could  not  be  obtained 
less  colored.  The  aqueous  extract  e,  of  the 
weight  of  11  grammes,  re-dissolved  in  hot 
water,  deposited  inulin  by  cooling ;  alcohol 
precipitated  from  it  much  gum  ;  iodine  indi¬ 
cated  the  presence  of  amidin.  Having,  after 
filtration,  distilled  over  the  alcohol,  the  re¬ 
mainder  was  brought  to  the  state  of  extract ; 
the  latter,  on  burning  coals,  gave  out  at  once 
the  odor  of  animal  matter  and  that  of  burnt 
bread. 

The  aqueous  tincture  d.  Remembering 
that  M.  Boujeau  attributes  to  the  aqueous 
extract  of  ergot  of  rye  an  eminently  hoemos- 
tatic  property,  we  thought  that  it  must  con¬ 
tain  an  astringent  principle — tannin,  for 
example  ;  but  we  in  vain  tested  for  it  by  the 
solution  of  gelatine,  and  by  a  salt  of  iron. 
On  the  other  hand,  neither  ferrocyanuret  of 
potassium,  nor  tincture  of  galls  caused  any 
precipitate.  This  aqueous  tincture  was  colored 
blue  by  iodine  ;  lime,  potassa,  and  ammonia 
gave  rise  to  a  light  and  flocculent  precipitate, 
which,  on  burning  coals,  produced  an  odor 
of  burnt  bread  ;  subacetate  of  lead  produced 
an  abundant  precipitate.  This  precipitate, 
treated  by  dilute  sulphuric  acid,  abandoned 
fungie  acid,  which  we  combined  with  am¬ 
monia,  for  greater  certainty;  and  from 
the  portion  of  tincture  on  which  we  had 
poured  the  salt  of  lead,  the  excess  of  lead 
was  removed  by  a  current  of  sulphuretted 
hydrogen,  and  the  excess  of  the  latter  was 
expelled  by  sustained  boiling.  Then  this 
liquor  was  submitted  to  the  following  tests  : — 
Nitrate  of  silver,  an  abundant,  white,  co¬ 
agulated  precipitate,  insoluble  in  nitric  acid  ; 
hydro-sulphate  of  ammonia,  fawn -colored 
turbidness,  due  to  fungin ;  oxalate  of  ammonia 
a  dull  white  precipitate ;  ammoniacal  sul¬ 
phate  of  copper,  a  precipitate  of  oxide  of 
copper,  produced  by  an  alkali  contained  in 
the  liquor,  for  a  portion  of  the  concentrated 
liquid  gave  with  chloride  of  platinum  an 
abundant  yellow  precipitate.  Thus,  the 
potassa  constituted  in  A,  with  the  fungie  acid, 
fungate  of  potassa  ;  lime  gave  a  light  preci¬ 
pitate  in  it;  the  salts  of  baryta  did  not 
indicate  the  presence  of  sulphuric  acid. 

{To  he  concluded  in  our  neoct.) 


POISONING  BY  EUPHORBIA 
LATHYRIS.* 

BY  M.  JACOB. 

{Concluded  from  page  328.) 
Without  dwelling  here  on  the  details  of 
the  experiments  which  it  was  necessary  for 
us  to  make,  in  order  to  arrive  at  this  end,  I 
will  confine  myself  to  stating,  that  chemical 
analysis  showed  the  presence  of  sulphur  and 
a  small  quantity  of  animal  matter,  without 
the  slightest  trace  of  arsenic  in  the  pre¬ 
cipitate  furnished  by  sulphuretted  hydrogen. 

It  also  demonstrated  to  us,  that  that 
furnished  by  lime-water  was  only  the  result 
of  the  decomposition  of  a  soluble  carbonate, 
by  means  of  that  base  ;  that  the  yellow  pre¬ 
cipitate  furnished  by  nitrate  of  silver  was 
produced  by  a  mixture  of  chloride  of  silver 
and  phosphate  of  the  same  base,  whence  its 
incomplete  solubility  in  ammonia ;  finally, 
that  the  green  coloration,  and,  subsequently, 
the  green  precipitate,  furnished  by  the  am¬ 
moniacal  sulphate  of  copper,  must  be  attri¬ 
buted,  the  former  to  the  mixture  of  the  re¬ 
agent  with  the  yellow  liquor,  the  latter  to 
a  small  quantity  of  animal  matter  colored  by 
the  liquid. 

It  is  evident  to  what  serious  errors,  in 
such  circumstances,  the  toxicologist  would 
be  exposed  if,  relying  on  these  external 
characters  of  coloration,  he  were  induced  to 
decide  that  lie  had  discovered  the  poison. 
We  cannot  too  carefully  put  in  practice  the 
wise  precepts  of  our  celebrated  toxicologist 
in  regarding  these  various  precipitates  as 
conclusive,  only  with  the  greatest  reserve. 

Notwithstanding  these  results,  and,  in 
order  to  leave  no  doubt  in  our  mind,  we 
applied  Marsh’s  apparatus  to  the  investi¬ 
gation  of  this  poison,  following,  for  the  car¬ 
bonisation  of  the  flesh,  the  process  directed 
by  the  Institute.  After  having  ascertained 
the  purity  of  our  reagents,  we  set  this  ap¬ 
paratus  in  operation  for  an  hour  ;  this  long 
experiment  not  having  furnished  the  slightest 
trace  of  arsenic,  we  thought  it  right  to  assure 
ourselves  of  the  sensibility  of  our  apparatus. 

We  dissolved  in  30-0  of  distilled  water 
0'003  of  arsenious  acid,  which  we  intro¬ 
duced  into  our  apparatus  while  still  in  ope¬ 
ration,  and  we  soon  observed  in  the  tube 
rings  evidently  formed  by  arsenic,  and,  not¬ 
withstanding  this  deposit,  sufficient  unde¬ 
composed  gas  was  disengaged  to  enable  us 
to  cover  a  porcelain  plate  with  arsenical 
stains. 

DETECTION  OF  VEGETABLE  POISONS. 

Chemical  analysis  not  having  enabled  us 
to  detect  the  slightest  trace  of  mineral  poison, 
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we  thought  it  our  duty  to  endeavor  to  find, 
among  the  organic  substances  which  can  be 
detected,  that  which  might  have  caused  the 
death  of  the  Sieur  G. 

The*  substances  to  whose  investigation  we 
principally  paid  attention  are — morphia, 
strychnia,  brucia,  and  hydrocyanic  acid. 

We  took  a  portion  of  the  liquid  at  a  very 
gentle  heat,  and  treated  the  residue  by 
boiling  alcohol.  The  filtered  alcoholic  liquor 
was  deeply  colored ;  it  was  divided  into 
several  portions  ;  we  evaporated  one  to  the 
consistence  of  an  extract ;  this  extract,  re¬ 
dissolved  in  boiling  distilled  water,  was  acidu¬ 
lated  writh  a  few  drops  of  acetic  acid ;  then 
treated  by  subacetate  of  lead,  in  order  to 
free  the  liquor  from  its  coloring  matter, 
and  afterwards  submitted  to  a  current  of 
sulphuretted  hydrogen  gas  to  deprive  it  of 
the  excess  of  the  precipitating  salt ;  again  fil¬ 
tered  and  concentrated,  this  liquid  was  tested 
by  nitric  acid  and  chloride  of  iron  ;  these 
two  reagents  did  not  furnish  any  of  the  re¬ 
actions  of  the  salts  of  morphia. 

In  two  other  portions  of  the  alcoholic 
liquid,  we  in  vain  endeavored  to  detect,  by 
means  of  nitric  acid  and  chloride  of  tin,  the 
presence  of  brucia,  as  well  as  by  ammonia 
and  tincture  of  galls,  that  of  strychnia. 

Although,  on  the  opening  of  the  stomach 
and  intestines,  we  had  not  perceived  any 
odor  of  hydrocyanic  acid,  we  put  with  water 
in  a  retort,  a  small  portion  of  these  organs, 
as  well  as  a  portion  of  the  liquid  of  the 
greenish  matter  contained  in  the  stomach, 
and  we  distilled  it ;  the  product  of  this 
distillation  did  not  indicate,  under  the  in¬ 
fluence  of  reagents,  a  trace  of  this  acid. 

Whence  we  have  concluded  : — 

I.  That  the  death  of  the  Sieur  G.  was  not 
the  result  of  the  action  of  a  mineral  poison, 
since  analysis  did  not  detect  the  presence  of 
any  poisonous  mineral  salt. 

IT.  That  it  w&s  not  the  result  of  poisoning 
by  one  of  those  vegetable  substances  which 
chemistry  is  able  to  detect. 

III.  The  physical  and  botanical  exami¬ 
nation  of  the  plants  found  in  Sieur  G.’s  house 
and  on  his  dung-hill,  showed  us  that  these 
plants  were  the  following  : — Semen  contra 
(Artemisia  contra ),  stalks  of  elder  ( Sam 
bucus  ebulus),  a  stalk  of  garden  celery 
C Apiumdulce ),  a  foot  of  benoile  ( Geum  herb- 
anum),  commonly  called  caryophyllata,  on 
account  of  its  odor  of  cloves,  and  which  the 
inhabitants  of  the  country  use  in  all  diseases 
as  an  universal  panacea. 

IV.  Finally,  that  as  none  of  these  plants 
possess  any  dangerous  properties,  it  is  im¬ 
possible  to  attribute  to  them  the  serious 
symptoms  which  caused  the  death  of  Sieur  G. 

Note, — Notwithstanding  these  conclusions, 


notwithstanding  the  public  Minister  having 
desisted  from  the  prosecution  of  this  affair, 
the  scandalous  conduct  of  the  accused,  the 
widow  of  the  Sieur  G.,  having  again  excited 
public  rumor,  the  authorities  thought  it 
necessary  to  make  some  further  investiga¬ 
tions,  from  which  it  appears  almost  certain 
that  the  poisoning  of  the  Sieur  G.  had  been 
effected  by  means  of  a  bitter,  oleaginous 
seed,  which  I  have  ascertained  to  be  that  of 
Euphorbia  lathyris.  It  would  appear  that 
this  woman  bruised  the  seed  and  adminis¬ 
tered  it  in  wine  to  her  husband  ;  the  latter, 
although  drunk,  would  have  refused,  finally, 
to  drink  this  wine,  saying,  that  it  burnt  his 
body.  I  was  last  year  enabled  to  judge  of 
the  deleterious  action  of  this  seed,  seven 
little  children  having  fallen  victims  to  eating 
a  certain  quantity  of  it.  It  is  to  be  feared 
that  such  accidents  may  be  of  frequent  oc¬ 
currence,  from  the  habit  of  many  country 
people  using  it  as  a  purgative. 


REDUCTION  OF  MERCURIAL  COM¬ 
BINATIONS  BY  ORGANIC  PRIN¬ 
CIPLES.* 

BY  DR.  RIKGEL. 

Physicians,  generally  little  versed  in  the 
knowledge  of  chemico-pliarmaceutical  phe¬ 
nomena,  which  they  should,  however,  take 
as  their  principal  guide  in  prescribing,  are 
in  the  habit  of  prescribing  the  addition  of 
mercurial  salts,  and  particularly  of  the  bi¬ 
chloride,  to  certain  syrups,  such  as  those  of 
Cuisinier,  Saponaria,  Dulcamara,  &c.  Now, 
these  are  precisely  the  kinds  of  pharraaceu  • 
tical  preparations  most  liable  to  be  deterio¬ 
rated  after  being  delivered  to  the  patients, 
because  they  are  ordinarily  prescribed  in 
considerable  quantities  at  a  time,  and  because, 
requiring  particular  care  in  their  preserva¬ 
tion,  they  are  speedily  spoiled  in  the  hands 
of  persons  unacquainted  with  the  art  of 
pharmacy. 

Dr.  Riegel  has  made  a  series  of  experi¬ 
ments,  from  which  it  results  that  yeast  and 
other  fermentable  bodies  are  apt  to  produce 
a  decomposition  (reduction)  of  mercurial 
combinations. 

These  results  confirm  the  experiments 
formerly  made  by  MM.Schacht  and  Wackeu- 
roder,  and  show  the  necessity  of  no  longer 
prescribing  compound  syrup  of  sarsaparilla, 
with  the  addition  of  corrosive  sublimate,  in 
bottles  of  half  a  kilogramme,  or  even  one 
kilogramme,  as  is  at  present  done. 
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ON  SAGAPENUM  AND  ELEMI. 


by  A.  J.  COOLEY. 


Sagapenum. — This  substance  is  described 
in  the  London  Pharmacopoeia  as  a  gum  resin, 
the  production  of  an  uncertain  species  of 
ferula.  Willdenow,  Spren'gel,  and  Fee  con¬ 
sidered  it  to  be  the  produce  of  the  Ferula 
persica,  but  this  opinion  appears  to  be  un¬ 
supported  by  any  direct  evidence  (Pereira), 
and  up  to  the  present  time  the  question  is 
quite  as  unanswerable  as  it  was  2,000  years 
ago.  What  renders  this  ignorance  the  more 
singular  is,  the  fact  that  sagapenum  is  not 
a  medicine  of  yesterday,  but  was  known  to 
antiquity.  Hippocrates,  who  died  B.  C. 
361,  as  well  as  Dioscorides,  mention  this 
substance  ;  and  the  latter  even  asserts,  that 
it  is  the  liquid  produce  of  a  ferula  growing 
in  Media.  Pliny,  the  Roman  naturalist, 
also  mentioned  11  SACOPENIUM  ”  nearly 
1,800  years  ago. 

The  sagapenum  of  commerce  is  either  met 
with  under  the  form  of  agglutinated  tears,  of 
a  yellowish  brown  color,  or  in  tough  irregu¬ 
lar  masses.  It  possesses  an  odor  and  appear¬ 
ance  intermediate  between  assafoetida  and 
galbanuin.  When  heated  it  evolves  a  pecu¬ 
liar  smell,  partaking  of  garlic  and  juniper, 
which  is  neither  so  powerful  nor  disagreeable 
as  that  of  the  foetid  gum.  According  to  the 
analyses  of  Pelletier  and  Braudes,  it  con¬ 
sists  of : — 


Pelletier.  Braudes. 
Resin,  soluble  in  alcohol,  and 

partly  soluble  in  ether  ....  54*26. .  50*29 

Gum .  31*94 

Do.  with  calcareous  salts. ...  32*72 

Volatile  oil,  of  a  yellow  color, 
lighter  than  water,  smelling 
strongly,  of  assafoetida,  and 
soluble  in  ether  and  alcohol  7*20. .  3*73 

Bassorin .  1*00..  4*48 

Malate  of  lime  . . 1  ,  no  .  ,  9 

Phosphate  of  ditto,  &c . j  h 

Loss  (water) .  4*60. »  4*60 

Foreign  matter .  4*30 


100*00  101*24 

This  guru-resin  is  only  employed  in  three 
preparations  to  my  knowledge,  and  those 
are,  the  pilulee  sagapeni  co.,  the  pilulae 
galbani  co.,  and  the  conserva  rutse,  or 
confectio  rutse,  of  the  London  and  Dublin 
Pharmacopoeias.  It  is  seldom  administered 
alone,  but  when  it  is  the  dose  varies  from 
5  grains  to  half  a  drachm.  In  the  first  of 
the  above  preparations,  it  forms  -J-f  tbs  of  the 
dry  ingredients,  in  the  pil.  galbani  co. 
(P.  L.)  7T,  and  in  the  confectio  rutse 
It  is  therefore  evident,  that  the  attention  of 
the  dispenser  should  be  directed  to  the 
N.S.,  Vol,  II. 


purity  of  a  medicine  administered  in  such 
large  quantities.  It  is  a  painful  fact,  how¬ 
ever,  that  the  mass  of  the  sagapenum  sold 
to  the  retail  trader  is  factitious,  and  formed 
by  mixing  together  assafoetida,  galbanum, 
and  other  drugs  in  variable  proportions. 
This  is  generally  done  by  the  conscientious 
druggists,  by  softening  a  mixture  of  3  parts 
of  assafoetida  and  fourteen  parts  of  galbanum  , 
in  a  water  or  steam -bath,  and  then  stirring 
in  about  j-^-th  of  their  weight  of  turpentine,  to 
which  a  little  oil  of  juniper  has  been  added. 
This  mixture  is  called  “  gummi  sagapeni 
Opt.,”  an  inferior  sort  being  made  by  add¬ 
ing  sundry  portions  of  yellow  resin  and  paste 
of  gum  tragacanth  to  the  above.  So  much 
for  the  honesty  of  men  who,  for  the  sake  of 
a  small  additional  profit,  at  once  trifle  with 
the  health  and  pick  the  pockets  of  those 
who  confide  in  them.  It  is  a  painful  fact, 
but  too  true  and  too  palpable  to  be  denied, 
that  much  of  the  skill  and  exertions  of  the 
faculty  are  neutralised  by  the  inferior  quality 
of  the  drugs  and  preparations  which  are 
employed  in  dispensing  their  prescriptions. 
Much  of  this  arises  from  the  cupidity  of  the 
retailer  inducing  him  to  purchase  the  lowest 
priced  articles  offered  him  for  sale ;  but  a 
still  more  fertile  cause,  is  his  total  inability 
to  discriminate  one  quality  from  another. 
The  ease  with  which  inferior  and  often  spu¬ 
rious  drugs  are  sold  for  those  of  good 
quality  has  so  encouraged  the  practice  among, 
some  unprincipled  traders,  that  they  do  it 
with  the  utmost  carelessness,  and  apparently 
without  the  fear  of  detection.  The  only 
certain  remedy  against  such  conduct  is  the 
ability  to  examine  and  test  the  quality  of 
drugs  and  chemicals,  and  the  unflinching 
use  of  this  valuable  qualification  before  every 
purchase. 

Elemi. — -This  resin,  like  sagapenum,  is 
the  produce  of  an  unascertained  tree,  re¬ 
specting  which  there  have,  been  various  con¬ 
jectures.  The  London  and  Dublin  Colleges 
assign  it  to  the  Amyris  elemifera,  but  the 
Edinburgh  College,  with  greater  discretion, 
state  it  to  be  the  “  concrete  resinous  exuda¬ 
tion  from  one  or  more  unascertained  plants.  ’ 
Dr.  Pereira  has  suggested,  that  it  may  be 
the  produce  of  the  Icica  icicaribc,  the  Cana- 
rium  zephyr  irmm,  or  the  Canarium  balsam - 
iferum,  but  the  question  is  still  undecided. 

The  elemi  of  commerce  is  of  a  pale  yellow 
color,  exteriorly  brittle,  but  soft  and  tough 
within ;  it  has  a  warm  bitter  taste,  and. 
a  fragrant  aromatic  smell,  partaking  of 
fennel  and  juniper.  It  is  only  partially 
transparent  even  in  thin  plates,  is  very 
fusible,  and  has  a  density  a  little  greater 
than  that  of  water.  According  to  Bonastre, 
it  consists  of  84  per  cent,  of  resin,  12*15  of 
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.1  fragrant  volatile  oil,  and  a  little  bitter  ex¬ 
tractive.  In  medicine  it  is  only  employed 
in  the  preparation  of  the  unguentum  elemi 
(P.  L.)  This  substance,  like  sagapenum,  is 
sometimes  adulterated,  but  more  frequently 
a  factitious  kind  is  sold  in  its  place.  The 
latter  is  formed  by  adding  1  part  of  balsam 
of  Canada  to  4  parts  of  yellow  resin,  pre¬ 
viously  melted,  after  which  about  1.]  per 
cent,  of  oil  of  juniper,  and  half  this  quantity 
of  oil  of  fennel  are  stirred  in.  This  fraud  is 
readily  detected  by  exposing  the  suspected 
article  to  heat,  along  with  a  little  water, 
when  its  fragrance  will  evaporate,  and  the 
coarse  terebinthinate  smell  and  taste  of  the 
resin  may  be  readily  detected. 


ON  TIIE  HYOSCIAMUS  NIGER  * 

BY  JOSEPH  HOULTON,  M.D. 

Medical  botany  is  a  subject  surrounded 
with  more  difficulties  than  any  one  wyould 
suppose  who  has  not  been  practically  en¬ 
gaged  in  its  pursuit ;  to  these  difficulties 
should  be  attributed  many  of  the  errors  exist¬ 
ing  in  works  on  vegetable  materia  medica. 
The  time,  labor  and  expense  required  to 
verify,  by  personal  observation,  all  that  is 
expected  to  be  said  of  the  different  species 
of  plants  that  enter  into  the  materia  medica, 
is  more  than  any  one  individual,  in  a  profes¬ 
sional  point  of  view,  could  possibly  afford, 
“  NeC  prosunt  domino  qua  prosunt  omnibus 
artes.”  The  probable  return  would  be  but 
a  poor  inducement.  Transcendental  viewTs 
offer  more  reward  than  the  simply  useful. 

We  want  accurate  descriptions  of  plants, 
good  histories  of  species,  but  such  are  likely 
long  to  be  desiderata ;  few  men,  competent 
to  the  task,  have  either  time  or  pecuniary 
means  to  enable  them  to  go  over  the  plants 
even  of  our  own  country.  That  distinguished 
botanist,  Decandolle,  laments  the  state  in 
which  he  saw  descriptive  botany ;  he  says 
that  probably  not  one  half  of  the  known 
species  of  plants  have  been  described  from 
living  specimens  ;  that  barely  a  quarter  of 
them  have  been  sufficiently  verified ;  and 
that  there  is  scarcely  a  hundreth  part  about 
which  one  might  not  reasonably  doubt 
whether  they  are  species  or  varieties ;  and 
such  is,  I  truly  believe,  the  case.  I  low  im¬ 
portant,  therefore,  is  every  endeavor  to  im¬ 
prove  our  knowledge  of  that  which  must  be 
the  foundation  of  medical  botany,  and  with¬ 
out  which  it  cannot  exist  as  a  science,  not 
having  sound  facts  for  its  basis. 

It  there  is  any  plant  in  the  materia  me¬ 
dica  ol  this  country  that  one  might  expect 
1 '  . . ~  " 
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to  be  well  described,  it  is  surely  hyosciamus 
NIGER.  It  is  a  large  plant,  and  one  that  is 
by  no  means  rare ;  tons  of  it  are  brought 
every  year  into  the  London  market,  and 
some  preparation  of  it  is  employed  by  almost 
every  practitioner.  Some  of  the  species  of 
this  genus  have  been  employed  in  medicine 
from  the  earliest  periods  of  medical  history  ; 
yet  I  cannot  find  any  work  in  which  the 
species  niger  has  been  described  with  the 
fullness  and  accuracy  that  is  required  for 
practical  pharmaceutical  purposes.  If  any 
one  has  been  more  fortunate  in  this  respect 
I  shall  feel  highly  obliged  by  the  informa¬ 
tion,  for  I  have  not  satisfied  my  own  mind 
on  the  points  connected  with  its  history. 

It  is  believed  by  some,  at  least  we  may 
fairly  infer  so  from  their  writings,  that 
hyosciamus  niger  is  the  hyosciamus  of  Hip¬ 
pocrates,  Dioscorides,  Pliny,  ike.  ;  yet  if  we 
refer  to  these  old  writers  we  shall  find  that 
the  hyosciamus  niger  was  considered  by  them 
as  a  plant  too  powerful  to  be  safely  employed 
in  medicine.  Dioscorides  mentions  three 
kinds,  two  of  which  were  not  employed  in 
practice  in  consequence  of  their  deleterious 
properties  ;  that  only  was  used  which  has 
white  seeds  ;  he  says — “  niyer  ut  deterimus 
improbatur .” 

Pliny  mentions  four  kinds ;  the  plant 
with  white  seeds,  he  says,  is  that  which  is 
employed  in  medicine  ;  this  cannot  be  the 
H.  niger,  which  has  dark-colored  seeds.  It 
does  not  appear  that  the  plant  in  question  is 
a  very  old  medicine.  Stoerck,  who  wrote 
on  hyosciamus  in  1772,  I  have  no;  doubt 
employed  the  PI.  niger,  and  from  that 
period  I  believe  we  may  date  the  medical 
history  of  the  plant ;  and  that  his  plant  was 
biennial  I  think  there  can  be  but  little  reason 
to  dispute,  for  although  he  has  not  said  it  is 
a  biennial,  yet  his  description  of  the  root 
and  leaves  are  quite  sufficient  to  authorise  us 
to  consider  it  as  such.  I  believe  it  is  to 
"Stoerck’s  plant  that  ail  subsequent  authors 
refer,  though  they  do  not  agree  as  to  its 
duration.  The  fact  of  its  being  biennial  is 
supported  by  the  standard  authors  who 
wrote  about  his  time,  and  who  may  truly  be 
said  to  be  the  fathers  of  modern  vegetable 
materia  medica,  viz. — Alston,  Lewis,  Ber- 
gius,  and  A.  J.  Murray.  Alston,  who  was 
a  good  practical  botanist,  says  that  H.  albus 
is  sometimes  biennial,  but  that  the  II.  niger 
is  always  biennial.  Persoon,  La  Marck, 
Decandolle,  in  his  “  Synopsis  Plantarum,” 
Professor  Lindley,  in  his  “ Flora  Medica,” 
and  Loudon,  in  his  “Encyclopaedia  of 
Plants,”  make  the  same  assertion  respecting 
its  duration.  To  be  in  doubt  respecting  the 
duration  of  an  important  medical  plant  is  a 
matter  of  no  small  consequence  ;  yet  this 
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doubt  does  exist.  Authors  do  not  agree  on 
this  point ;  we  find  some  calling  it  an  |an- 
nual — some  say  it  is  both  annual  and  bien¬ 
nial — one  says  there  are  two  varieties  of  the 
II.  niger  cultivated  at  Mitcham,  one  annual, 
the  other  biennial ;  the  same  author  also 
states  that  it  is  an  indigenous  plant,  growing 
on  waste  ground,  banks,  and  commons, 
flowering  in  July,  but  he  does  not  inform  us 
what  is  its  duration  in  its  natural  state.  It 
is  very  curious  that  some  authors  should  put 
it  down  as  a  biennial,  whilst  others  state  that 
it  is  annual,  and  do  not  even  mention  the 
fact  of  its  ever  having  been  found  as  a  bien¬ 
nial  at  all.  We  find,  under  very  respectable 
authority,  that  this  species  is  annual,  and  in 
the  same  article  attributes  are  given  to  it 
which  only  belong  to  biennial  plants,  viz., 
that  its  roots  have  been  taken  up  early  in  the 
spring,  and  eaten  by  mistake  for  parsnips. 
Now  it  is  evident  that  the  plant  whose  roots, 
early  in  the  spring,  are  of  sufficient  size  to 
be  mistaken  for  parsnips,  could  not  be  an 
annual,  for  the  seeds  of  annual  plants  do  not 
germinate  until  the  spring.  I  am  well 
aware  that  the  roots  of  the  biennial  hyosci- 
amus  niger  do  in  the  winter,  and  early  in  the 
spring,  very  much  resemble  parsnip-roots  ; 
numerous  cases  are  recorded  of  their  having 
been  eaten  by  mistake  for  parsnips,  and 
serious  consequences  have  been  the  result. 
In  describing  this  plant  one  of  our  best 
authors  says,  that  “  the  ovary  is  two-celled, 
with  numerous  ovules  adhering  to  the  des- 
sepiment.”  I  have  frequently  examined  this 
part  of  the  plant,  and  could  never  find  such 
adherence ;  I  have  always  found  the  ovules 
attached  to  the  placentae,  and  in  each  cell, 
and  quite  free  from  any  adherence  to  the 
dissepiment.  I  have  paid  considerable  at¬ 
tention  to  this  plant  for  many  years  ;  I  have 
seen  it  growing  in  various  localities,  and  have 
watched  its  growth  in  different  stages  of  its 
duration.  I  have  for  several  years  cultivated 
it  in  my  own  garden  and  have  observed  its 
progress  daily,  for  months,  and  in  each 
successive  year.  I  have  always  found  it  a 
biennial  plant — I  have  never  seen  any  grow¬ 
ing  wild  but  as  a  biennial.  It  is  highly 
important  to  know  that  H.  niger  is  a  Mennial 
plant ,  and  to  know  how  the  leaves  of  the 
first  year  differ  from  those  of  the  second. 
The  plant  in  the  first  year  of  its  duration 
has  no  stem,  the  leaves  are  ail  radical,  each 
having  a  foot- stalk  or  pedicle ;  the  leaves 
are  woolly,  but  possess  little  of  that  odor 
which  is  peculiar  to  the  mature  plant,  and 
they  are  destitute  of  that  clamminess  which 
is  observed  in  those  of  the  plant  in  its  second 
year.  I  have  been  informed  by  a  pharma¬ 
ceutical  chemist  that  it  yields  a  considerably 
smaller  proportion  of  extract  than  the  plant 


t  when  in  flower.  I  do  not  consider  the  plant 
!  at  this  period  fit  for  medicinal  purposes  ;  in 
fact,  it  cannot  be  used  consistently  with  the 
College  rules,  as  it  does  not  flower  in  its  first 
year.  The  rule  is  that  ll  the  leaves  should  be 
gathered  after  the  flowers  have  opened.”  A 
few  years  ago  it  was  sold  very  freely  in 
Covent  Garden  market.  I  believe  it  is  not 
now  much  used. 

It  is  a  fact,  though  scarcely  to  be  credited, 
that  in  no  work  on  materia  medica  or  botany, 
unless  it  be  very  recently  published,  is  there 
any  account  of  the  peculiarity  of  the  leaf  of 
the  first  year  of  hyosciamus  niger,  although 
an  account  of  it  was  published  in  the  medical 
periodicals  many  years  ago  ;  yet  no  systema¬ 
tic  work  has  admitted  ‘the  fact  into  its  pages. 
Most  respectable  pharmaceutical  chemists 
saw  the  value  of  the  fact,  and  now  act  upon 
it,  to  their  own  credit  and  to  the  benefit  of 
the  community.  The  leaves  of  the  first 
year  die  in  the  autumn,  the  root  lives 
through  the  winter,  and  in  the  following- 
spring  sends  up  a  curious  tuft  of  pointed, 
pale-green,  woolly  leaves ;  they  seem  to  rise 
from  the  crown  of  the  root,  but  they  are,  in 
fact,  attached  to  the  young  stem,  which  rises 
with  them  ;  the  stem  grows  to  the  height,  in 
some  situations,  of  four  feet  or  more,  the 
average  height  is  about  from  two  to  three 
feet ;  the  stem,  when  fully  developed,  is  well 
furnished  with  large  long  leaves,  deeply  in¬ 
cised,  so  as  to  appear  almost  pinnatified; 
they  are  sessile,  and  neai'ly  embrace  the  stem, 
and  have  decurrent  lobes,  which  are  of  a 
more  delicate  texture  than  the  blade  of  the 
leaf.  The  lobes  are  important  points  to 
observe  in  examining  a  specimen.  The  leaves 
are  very  clammy  and  foetid,  having  an  odor 
very  similar  to  that  of  the  leaves  of  the 
black  currant ;  these  are  the  true  medicinal 
leaves,  that  part  of  the  plant  now  employed 
in  medicine  ;  they  are  in  perfection  when  the 
plant  comes  into  flower,  which  is  late  in  the 
month  of  May  or  early  in  June,  influenced  in 
this  respect  by  the  season.  In  a  fine  mild 
spring  it  will  flower  in  May  ;  in  a  cold  spring* 
it  may  not  flower  until  June ;  perhaps  the 
middle  of  June  may  be  generally  considered 
the  period  at  which  they  may  be  safely  col¬ 
lected,  seldom  later,  and  the  leaves  should  be 
gathered  as  soon  as  possible  after  the  first 
flowers  are  blown.  I  do  not  intend  to  assert 
that  they  are  at  a  later  period  unfit  for  medi¬ 
cinal  use,  but  as  they  can  never  be  in  a  better 
state  than  then,  I  should,  if  in  the  country, . 
have  them  gathered  the  first  fine  day  after 
I  found  the  plant  was  in  flower,  and  I 
should  have  them  picked  from  the  stem  as  it 
grows,  leaving  the  stem,  with  a  few  of  the 
upper  leaves  and  flowers,  to  remain,  that 
some  seeds  might  be  left  to  keep  up  the  stock. 
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If  we  wait  until  the  seed  is  nearly  ripe,  as 
we  may  do  without  infringing  upon  the 
directions  of  the  College,  which  says,  “  the 
leaves  are  to  he  gathered  before  the  seeds  are 
ripe,”  we  shall  lose  a  considerable  portion 
of  the  crop,  for  the  best  leaves  will  be  dead, 
and  by  the  time  that  the  seed  is  ripe  there 
are  no  longer  leaves.  I  can  see  no  physio¬ 
logical  reason  for  believing  that  the  leaves  of 
any  dicotyledonous  plant  are  in  a  better 
state  for  medicinal  purposes  than  at  the 
period  I  have  stated.  Too  little  attention 
has  been  paid  by  systematic  writers  to  the 
proper  seasons  for  gathering  medicinal 
herbs. 

There  are  two  other  kinds  of  hyosciamus 
sold  in  London  as  hyosciamus  niger ;  1  am 
not  aware  that  there  are  more.  I  did  not 
know  of  more  than  one  of  the  spurious  kinds 
until  the  present  year.  I  will  endeavor  to 
give  some  account  of  each  of  them.  The 
lust  kind  might  have  been  seen  in  various 
parts  of  the  Royal  Botanical  Gardens, 
Regent’s-park,  last  year.  I  had  above 
twenty  specimens  growing  at  the  same  time 
in  my  own  garden  ;  those  I  raised  from  seed 
that  was  politely  furnisned  me  by  Mr. 
Tipple,  surgeon,  of  Mitcham,  where  the 
plant  is  cultivated  for  sole.  1  received  the 
seeds  together  with  some  roots  of  the  true 
hyosciamus  niger — the  little  parsnip -like 
roots  mentioned  by  some  of  the  older 
writers — these  I  planted,  but  they  never 
came  up.  Mr.  Tipple  sent  me  some  seeds 
of  the  hyosciamus  niger  also  ;  these  1  sowed, 
and  had  a  good  crop  of  first  year’s  plants. 
I  had  thus  a  fair  opportunity  of  comparing 
the  two  kinds.  The  true  hyosciamus  niger 
grew  as  I  have  described  it. 

The  other  kind  was  a  smaller  plant ;  its 
leaves  of  a  paler  hue,  nearly  ovate,  and  with 
few’  incisions,  nothing  of  the  pinnatified  cha¬ 
racter  about  them  ;  some  of  the  upper  leaves 
were  entire  and  ovate ;  on  some  leaves 
scarcely  any  hairs  could  be  observed,  they 
were  nearly  glabious,  and  the  lower  ones 
petiolated  ;  the  uppermost  were  sessile,  but 
these  had  but  small  decurrent  lobes ;  the 
leaves  were  neither  clammy  nor  foetid,  they 
had  only  a  fain  hyosciamus  smell.  The  main 
stem  divides  into  three,  springing  from  a 
common  centre,  each  becoming  about  as  long 
as  the  main  stem.  The  reproductive  organs 
were  similar  in  all  essential  respects  to  those 
of  the  true  hyosciamus  niger.  The  plant  in 
question  is  an  annual  plant,  and  flowers  in 
July  ;  its  duration  and  time  of  flowering  are 
the  same  as  some  of  our  writers  of  the  pre¬ 
sent  day  put  down  for  hyosciamus  niger. 
But  it  ought  to  be  considered  as  a  di>tinct 
species,  and  should  not  be  employed  in 
medicine  as  IJ,  niger,  because  it  differs  from 


it  so  much  in  its  sensible  properties.  When 
plants  of  the  same  genus  ditfer  much  in  their 
sensible  properties,  the  probability  is  that  they 
differ  also  in  their  medicinal  virtues;  this 
probability  is  quite  sufficient  to  lead  us  to 
prefer  the  old  plant.  Such  is  my  opinion  on 
this  point. 

The  other  kind  to  which  I  have  alluded  is 
an  annual  plant  also,  flowering  late  in  July. 
I  procured  some  fine  specimens  of  it  in  full 
perfection  last  August.  It  is  rather  smaller 
than  the  H.  niger,  and  larger  than  the  other 
annual  kind,  at  least  so  it  appeared  to  be 
from  the  specimens  I  saw.  1  have  never 
seen  it  growing.  Except  that  the  leaves  are 
shorter  and  broader  in  proportion  to  their 
length,  and  less  incised,  it  differs  but  little 
in  its  general  appearance  and  odor  from  the 
true  kind  ;  the  odor,  however,  is  not  quite 
so  powerful.  It  is  a  very  handsome  plant. 
I  am  inclined  to  believe  it  to  be  a  variety  of 
the  II.  niger;  since  it  is  a  cultivated  plant, 
it  is  possible  the  variety  may  have  been  pro¬ 
duced  by  cultivation.  I  think  it  probable 
that  it  may  be  a  very  good  substitute  for 
H.  niger  ;  in  fact,  it  is  used  as  such.  It  was 
sold  in  Covent-garden  last  year,  and  it  would 
require  the  eye  of  an  experienced  practical 
botanist  to  distinguish  it  from  the  old  kind. 
I  expect  it  will  be  extensively  employed  in 
London, 'for  by  cultivating  this  plant  the 
grower  can  return  his  capital  much  more 
rapidly  than  be  can  by  cultivating  the  bien¬ 
nial  sort,  and  can  supply  it  at  a  cheaper  rate. 
If  this  plant  should  come  into  general  use, 
the  profession  and  the  public  might  benefit 
by  it  by  the  supply  being  alwTays  made  equal 
to  the  demand,  and  a  uniformity  of  article 
ensured.  I  am  'satisfied,  from  my  expe¬ 
rience  in  medical  botany,  that  this  plant  is 
preferable  to  the  first  year’s  leaves  of  the  old 
kind. 

I  beg  to  make  a  few  observations  on  the 
management  of  the  plant  in  a  pharmaceutical 
point  of  view,  for  a  proper  plant  may  be 
spoiled  by  improper  management.  The  me¬ 
tropolitan  pharmaceutist  should  procure  the 
plant  entire,  as  it  is  brought  to  market?  and 
when  in  flower.  The  leaves  should  be  stripped 
from  the  plant  as  soon  as  possible  after  the 
herb  is  received;  should  delay  be  unavoidable, 
the  flowers  and  flower-buds  should  be  re¬ 
moved  ;  for  if  they  are  allowed  to  remain, 
such  is  the  vital  endowment  of  the  parts,  so 
strong  is  the  effort  that  they  will  make  to 
fulfil  the  end  of  their  being,  that  they  will 
make  a  great  demand  on  the  plant  itself,  and 
the  leaves  which  have  been  thus  made  sub¬ 
servient  to  their  support  will  become  pale 
and  flaccid,  and,  of  course,  much  deterio¬ 
rated.  The  fact  of  flowers  living  upon  the 
juices  of  a  plant  after  it  is  removed  from  the 
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ground  is  very  curious  ;  the  plant  iu  question 
will  show  the  fact  well.  The  plant,  when  it 
cannot  be  immediately  attended  to,  should 
not  be  allowed  to  lie  in  heaps,  but  should  be 
carefully  strewed  about.  •  Stoerck  complains 
of  want  of  care  on  this  point  in  the  pharma- 
ciens  of  his  day  ;  he  says,  “  Quidam  relin- 
quunt  herbam  l’ecente  collectam  in  uno 
cumulo  per  plures  dies  unde  flaccessit  et 
queedam  pars  corrumpitur.”  It  is  advisable 
that  the  leaves  should  be  dried  by  the  phar- 
macien,  and  without  the  aid  of  artificial  heat. 
It  is  not  of  much  importance  whether  they 
are  dried  in  the  sun  or  in  the  shade.  I  gene¬ 
rally  expose  them  to  a  current  of  dry  air.  If 
the  weather  should  be  wet  it  will  be  desirable 
to  have  a  fire  in  the  room  in  which  the  leaves 
are  drying.  Some  lay  great  stress  on  the 
drying  of  leaves  in  the  dark,  but  this  is  of  no 
practical  importance  ;  whilst  the  vitality  of 
the  leaf  remains,  light  will  do  it  no  harm, 
but  when  it  is  quite  dead  it  should  be  kept 
in  the  dark.  Living  leaves  require  the  in¬ 
fluence  of  light  to  preserve  their  green  color, 
for  they  do  not  part  with  their  oxygen 
readily  in  the  dark,  and,  in  consequence, 
become  pale.  Gardeners  take  advantage  of 
this  fact  in  the  cultivation  of  seakale  and 
some  other  vegetables.  The  fact  of  light  de¬ 
priving  dead  leaves  of  their  color  is  well 
known  to  every  one.  Leaves  of  medicinal 
plants  are  sold  in  London  in  a  state  in  which 
it  is  very  difficult  to  determine  what  species 
they  belong  to.  I  was  shown,  a  few  weeks 
ago,  a  sample  of  what  was  sold  for  folia 
hyosciumi ;  it  might,  or  it  might  not  have 
been  such  ;  I  could  not  say  what  plant  it  was 
from  ;  the  leaves  were  broken  up  into  very 
small  pieces.  In  this  state  it  is  sent  out  by 
one  of  the  largest  houses  of  business  in  town. 
I  understand  that  folia  digitalis  is  sent  out 
in  the  same  state.  Now,  every  person  who 
prepares  the  tinctures  should  be  satisfied 
in  his  own  mind  that  fie  employs  the  proper 
articles  in  the  preparation. 

Hyosciamus  is  kept  in  the  forms  of  powder, 
extract,  tincture,  and  fluid  juice,  which  is 
preserved  by  the  addition  of  spirit.  Of  the 
relative  medicinal  value  of  these  different 
forms  I  have  nothing  of  importance  to  state  ; 
they  are  all  good  if  carefully  prepared  from 
the  proper  plant  at  the  proper  season.  The 
extract  is  more  likely  to  vary  in  strength  than 
any  other  preparation  :  there  are  many  cir¬ 
cumstances,  in  regard  to  its  preparation,  that 
may  modify  its  properties.  There  are  several 
methods  of  preparing  extracts  :■ — the  method 
of  the  College,  by  which  the  juice  is  evapo¬ 
rated  in  a  water-bath  ;  the  spontaneous  plan, 
which  has  received  the  sanction  of  the  Col¬ 
lege  of  Edinburgh  ;  and  the  vacuum  process. 
From  Dioscorides  we  learn  that  the  expressed 


juice  of  hyosciamus  wTas  inspissated  vi  soils, 
but  we  are  not  informed  how  the  process 
was  conducted. 

This  is  all  I  shall  say  respecting  the  plant 
in  reference  to  its  natural  history,  its  collec¬ 
tion,  and  preparations.  I  shall  conclude  the 
paper  with  some  cursory  account  of  what  has 
been  said  of  the  action  of  hyosciamus  on  the 
human  body. 

In  some  countries  it  has  been  employed  as 
a  luxury,  to  produce  intoxication.  Avieux 
states  that  the  confectio  arabum,  called  benqe r 
prepared  from  a  species  of  hyosciamus,"  is 
inebriating,  and  those  who  are  in  the  habit 
of  taking  it  cannot  do  without  it;  that  it 
eventually  produces  great  debility  of  the  ner¬ 
vous  system,  irritability,  and  terror  at  the 
least  noise.  The  ancients  observed  tint 
hyosciamus  relieved  pain  in  a  manner  which 
they  considered  so  like  supernatural  influence 
that,  iu  honour  of  their  god  of  physic,  they 
called  it  herba  Apollinaris.  It  has  been  said 
to  have  great  influence  upon  the  malevolent 
feelings,  as  they  are  called  by  metaphysi¬ 
cians,  to  stimulate  what  the  phrenologists 
call  the  organ  of  combativeness  ;  from  this 
unamiable  property  it  is  supposed  to  have 
derived  one  of  its  names,  viz.,  alter  cum.  It 
is  reported  that  the  vapour  from  the  boiling 
herb,  or  smoke  of  the  burning  seed,  will  turn 
people  furious,  and  set  them  fighting,  and 
that  the  effluvium  from  the  seed  that  was 
wrapped  up  in  paper  and  laid  on  a  stove  so 
acted  on  a  very  loving  couple,  who  had  always 
lived  in  perfect  harmony,  that  they  suddenly 
lost  their  dove-like  attributes,  and  com¬ 
menced  proceedings  of  desperate  hostility 
towards  each  other.  In  some  instances  it  is 
said  to  have  produced  a  most  extraordinary 
kind  of  intellectual  confusion,  and  in  large 
doses  to  induce  absolute  insanity.  In  a 
monastery,  where  the  roots  had  been  eaten 
for  supper,  by  mistake,  those  who  partook 
of  them  were  seized  in  the  night  with  a 
curious  kind  of  hallucination,  and  exhibited 
the  most  ridiculous  antics,  so  that  it  was 
more  like  a  lunatic  asylum  than  a  monastery ; 
one  rang  the  bell  for  matins  at  twelve  o’clock 
at  night ;  of  those  of  the  fraternity  who 
attended  to  the  summons,  some  could  not 
read,  some  read  what  was  not  in  the  book, 
some  saw  the  letters  running  about  the  page 
like  pismires.  It  is  related  of  a  tailor  that, 
under  the  influence  of  this  plant,  he  could 
not  thread  his  needle, ,  and  that  when  his 
apprentice  had  threaded  it  for  him,  he  could 
not  hit  the  cloth,  but  sometimes  pricked  his 
fingers  and  sometimes  his  thigh ;  and  his 
needle  seemed  to  him  to  have  three  points. 
In  old  works  there  are  many  curious  effects 
attributed  to  this  herb. 

In  the  old  English  writers  I  can  find  but 


374 


PHARMACY,  MATERIA  MEDICA, 


little  information  respecting  the  medicinal 
virtues  of  the  plant.  In  the  days  of  Gerard 
the  white  henbane  was  employed  ;  the  seed 
was  given  in  doses  of  ten  grains,  in  coughs 
and  various  issues  of  blood,  and  mounte¬ 
banks,  lie  says,  used  to  pretend  to  draw 
worms  from  the  teeth  by  the  smoke  of  the 
burning  seeds ;  this  was  an  imposition;  the 
worms  were  small  pieces  of  fine  catgut,  which 
the  cunning  charlatan  had  ready  prepared, 
and  by  which  he  cheated  his  credulous 
dupes. 

The  first  account  of  the  employment  of 
hyosciamus  niger  that  I  can  find  is  in 
Stoerk,  in  his  “  Libellus,  ”  published  in 
1772.  Hyosciamus  niger  was  in  the  Phar¬ 
macopoeia  of  1721,  but  was  rejected  in 
1745,  Dr.  Plumtree  being  president  and  Sir 
Hans  Sloane,  a  celebrated  botanist,  one  of 
the  fellows.  It  was  omitted  in  the  Phar¬ 
macopoeia  of  1788,  and  replaced  in  1809. 
It  had  been  much  employed  in  this  country, 
and  had  a  Pharmacopoeia  appeared  ten 
years  earlier,  I  think  it  very  probable  that  it 
would  have  been  admitted,  for  its  character 
was  then  pretty  well  established.  I  well 
remember  its  being  employed  in  country 
practice  as  far  back  as  1804  ;  the  extract 
only  was  then  kept ;  it  was  employed  to 
allay  pain  and  irritation  in  those  cases  in 
which  opium  was  considered  to  be  inadmis¬ 
sible.  The  old  practitioners  looked  upon  it 
with  much  suspicion,  and  many  believed  that 
it  was  unsafe  to  repeat  it  fi-equently,  as  it 
had  a  tendency,  they  said,  to  produce  para¬ 
lysis.  It  was  not  very  extensively  employed 
in  private  pi'actice  until  some  time  after  this 
period  ;  this  I  believe  from  having  had,  at 
that  time,  opportunities  of  seeing  practice  in 
different  parts  of  the  country.  I  do  not 
think  it  has  been  in  great  general  demand 
more  than  twenty  years ;  it  may  be  con¬ 
sidered,  therefore,  rather  a  new  medicine;  it 
is  nowr  very  generally  used  by  practitioners. 

I  have  a  letter  by  me  from  a  very  talented 
and  candid  medical  friend,  now  no  more,  the 
late  Dr.  Thomas  H.  Burder,  in  which  he 
gives  the  result  of  his  experience  on  the  plant 
in  question  as  a  remedial  agent.  I  believe 
his  views  accord  very  neai’ly  with  those  of 
the  profession  in  general,  and  I  shall,  there¬ 
fore,  introduce  them,  and  abstain  from  offer¬ 
ing  an  opinion  of  my  own.  He  says, — “  I 
proceed  to  answer  the  questions  in  the  order 
you  have  proposed  them  : — 

“1.  The  dose  I  generally  give  to  an  adult, 
of  the  tincture  of  hyosciamus,  when  I  wish  to 
produce  a  decided  effect,  is  twenty  minims  ; 
of  the  exti'aet,  five  grains. 

“ 2 .  I  have  never  much  exceeded  the  above 
doses,  having  generally  preferred,  in  cases 
requiring  more,  to  combine  with  it  some 


narcotic,  or  to  exchange  it  entirely  for  some 
other.  1  have,  however,  sometimes  ob¬ 
served  considei'able  inconvenience  from  even 
the  dose  of  ten  minims,  when  repeated  every 
six  hours ;  pain  and  oppression  of  the  head 
have  been  produced  after  three  or  four  doses. 
Although  given  at  those  intervals,  in  another 
case,  five  minims,  repeated  after  six  hours 
(two  doses  only  having  been  given),  have 
been  followed  by  pain  of  the  head,  flashing 
of  light  before  the  eyes,  and  actual  delirium 
These  effects  have  repeatedly  followed  its  use 
in  the  same  individual. 

“  3.  I  have  found  it  tolerably  uniform  in 
its  action,  yet  not  to  the  same  extent  as 
opium.  It  has  seemed  to  me  to  succeed 
more  uniformly  in  allaying  cough  and  pain 
than  in  producing  sleep. 

“4.  I  have  chiefly  given  it  to  adults, 
especially  to  those  of  the  female  sex,  and  to 
males  of  a  sensitive  habit,  or  who  were  sub¬ 
ject  to  pain  or  other  morbid  state  of  the 
head,  or  to  constipation,  and,  therefore,  less 
likely  to  bear  opium.  In  bronchial  irrita¬ 
tion,  and  in  morbid  sensibility  of  the  stomach 
and  bowels,  I  have  found  it  very  useful  as 
an  adjunct  to  purgatives.  When  the  mucous 
membi’ane  of  the  stomach  and  bowels  is 
irritable  I  consider  it  invaluable. 

“  5.  When  I  wish  to  produce  a  decided 
effect  I  prefer  the  extract,  although  I  have 
had  but  little  reason  to  distrust  the  tincture. 
I  may  add  that  I  have  occasionally  observed 
a  remarkable  discoloration  of  the  tongue, 
almost  approaching  to  blackness,  after  a  full 
dose  of  henbane.’ ’ 

Such  is  the  experience  of  an  able  and 
candid  practitioner,  who  himself  had  been 
the  subject  of  painful  affections,  and  who 
bad  well  watched  the  influence  of  narcotic 
remedies. 

The  poisonous  effects  of  the  plant  have 
been  thus  given,  in  the  following  order  of 
occurrence  : — Genei*al  excitation,  full  pulse, 
flushed  countenance,  redness  of  the  eyes, 
headache,  nausea,  and  sometimes  uneasiness 
at  the  epigastrium,  spasmodic  stricture  of 
the  oesophagus,  afterwards  delirium,  vertigo, 
vomiting,  spasms,  palpitation,  aphonia,  im¬ 
paled  vision,  dilatation  of  the  pupil,  lassi¬ 
tude,  irregular  pulse,  cold  perspiration,  sink¬ 
ing  of  the  powers,  coma. 

It  is  said  that  acids  have  a  powerful  effect 
in  removing  the  symptoms  of  poisoning  by 
this  plant,  after  evacuants  have  been  em¬ 
ployed. 

In  closing  these  observations,  I  beg  to 
state  that  there  i*emains  much  to  be  done 
with  respect  to  this  plant,  both  in  a  botanical 
and  pharmaceutical  point  of  view,  and  I  hope 
some  more  able  hands  will  engage  in  the 
work.  Little  can  be  done  by  one  individual, 
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but  gr.eat  things  would  result  from  combined 
efforts,  I  would  say  to  all  engaged  in  the 
pursuit  of  medical  botany,  11  Study  nature ; 
use  boohs  as  servants,  but  own  no  master  but 
nature,  aud  verify  all  you  can  by  personal 
observation.” 


ON  POISONING  WITH  SULPHATE 
OF  IRON  * 

BY  DR.  CHRISTISON. 

(Read  before  the  Medico -Chirurgical  Society 
of  Edinburgh.) 

The  author  commenced  with  observing  that 
sulphate  of  iron,  under  its  vernacular  name 
of  copperas,  was  long  thought  to  be  an 
active  poison ;  that  in  recent  times,  how¬ 
ever,  it  had  been  found  in  medical  practice 
that  considerable  doses  could  be  administered 
without  injury  ;  that  experiments  on  animals 
by  Gmelin  tended  to  prove  it  to  be  nearly 
innocuous  to  the  lower  animals  ;  but  that  the 
latest  inquiries,  those  of  Smith  and  Orfila, 
.showed  that  it  is  an  irritant  poison  of  no 
small  energy,  if  it  be  retained  long  enough 
in  the  stomach. 

He  then  gave  an  account  of  a  medico¬ 
legal  case  of  recent  occurrence,  which,  along 
with  the  physiological  experiments  instituted 
on  the  occasion  of  it,  illustrates  the  accuracy 
of  the  view  of  the  last-mentioned  author,  and 
proves  that  the  sulphate  of  iron  is  a  poison 
active  enough  to  occasion  death  in  the  human 
subject.  A  child  four  years  of  age  having 
died  in  circumstances  which  excited  strong 
suspicions  of  poisoning,  an  investigation  was 
made  by  the  law  authorities  nearly  four 
months  afterwards.  It  appeared  that  the 
child,  previously  in  good  health,  was  at¬ 
tacked  with  violent  vomiting  and  purging 
immediately  after  breakfast,  and  died  in  the 
course  of  the  afternoon  of  the  same  day. 
The  person  suspected  in  the  case  was  proved 
to  have  purchased  both  sulphate  of  copper 
and  sulphate  of  iron  not  long  before,  and 
was  seen  by  other  children  in  the  house  to 
mix  a  blue  liquid  with  the  porridge,  which 
the  child  took  for  breakfast,  and  also  to  give 
for  drink  after  the  symptoms  began  a  liquid 
of  a  blue  color,  made  by  dissolving  a  saline 
substance  in' water.  Copper  was  naturally 
suspected.  Mr.  Dewar  and  Dr.  James 
Dewar,  of  Dumfermline,  who  conducted  the 
medical  investigation,  were  naturally  led  to 
look  for  copper  in  the  alimentary  canal. 
There  was  none  found,  however,  either  by 
them  or,  subsequently,  by  Dr.  Christison, 
who  also  analysed  the  contents  arid  textures 


of  the  stomach.  But  there  was  obtained  a 
large  quantity  of  iron,  partly  in  the  soluble 
condition,  but  chiefly  in  the  form  ot  a  com¬ 
pound  insoluble  in  water.  This  appeared  in 
a  great  measure  to  be  sulphate  of  iron, 
formed  by  the  decomposition  of  the  sulphate 
through  means  of  the  sulphuretted  hydrogen 
and  ammonia  disengaged  during  the  decay  of 
the  body  for  water,  which  had  acted  on  the 
contents  and  textures  of  the  alimentary  canal, 
presented  evidence  of  a  much  larger  quantity 
of  sulphuric  acid  than  would  have  arisen 
from  the  ordinary  contents  ;  and  the  whole 
course  of  the  mucus  coat,  from  the  mouth  to 
the  anus,  was  thickly  lined  with  a  layer  of 
jet-black  mucus.  The  tissues  of  the  sto¬ 
mach  presented  everywhere  the  same  color. 
Iron  was  also  found  largely  in  numerous 
brown  stains  on  the  child's  clothes,  and  on 
an  apron  worn  by  the  person  suspected  to 
have  administered  the  poison.  The  Messrs. 
Dewar  made  some  experiments  with  sul¬ 
phate  of  iron,  from  which  they  came  to  the 
conclusion  arrived  at  by  Orfila  and  Smith-- 
viz.,  that  two  drachms  retained  in  the  sto¬ 
mach  by  a  ligature  on  the  gullet  will  cause 
death  in  a  few  hours. 

It  appears,,  then,  that  sulphate  ot  iron 
may  cause  death ;  that,  if  the  body  be  buried 
for  some  months  before  being  examined,  the 
iron,  as  in  the  case  of  arsenic  in  similar  cir¬ 
cumstances,  becomes  united  with  sulphur, 
and  that  the  color  of  the  contents  and  tissues 
of  the  stomach  is  thus  changed  to  a  deep 
black.  The  process  employed  for  detecting 
the  iron  consisted  in  incimerating  the  con¬ 
tents  and  textures,  acting  on  the  residue 
with  diluted  nitric  acid,  aided  by  heat,  add¬ 
ing  an  excess  of  ammonia,  and  transmit¬ 
ting  sulphuretted  hydrogen.  The  ammonia 
separates  a  yellowish  precipitate  of  sesqui- 
oxide  of  iron,  and  does  not  render  the  liquid 
blue,  if  there  be  no  copper.  The  sulphu¬ 
retted  hydrogen  then  produces  black  sul- 
phuret  of  iron. 


CASES  OF  POISONING  BY 
(ENANTHE  CROCATA*. 

BY  P.  BOSSEY,  ESQ. 

Twenty-one  convicts  were  employed,  on 
the  4th  February,  1843,  at  the  mortar-mill 
situated  on  the  banks  ot  a  canal  at  the  Royal 
Arsenal,  Woolwich.  At  11  o’clock  in  the 
forenoon,  eight  or  ten  of  them  went  round 
the  building  to  an  adjacent  pond  of  water,  in 
order  to  wash  their  spades  and  boots.  One 
man  (Chamber! aine),  strayed  away  from  the 
rest,  and  found  this  plant  growing  near  the 


*  Cormack’s  Journal. 


*  From  The  Medical  Gazette . 
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brink  of  the  canal,  the  leaves  and  roots  of 
which  he  mistook  for  celery.  He  dug  up 
some,  washed,  tasted,  and  conveyed  it;  to  his 
companions.  Several  of  the  men  returned 
to  the  spot,  assisted  him  to  obtain  more  of 
the  roots,  ate  them  freely,  an  d  istributed 
portions  among  their  fellow-workmen  who 
remained  within  the  building. 

At  20  minutes  past  1 1 ,  under  the  direction 
of  the  keeper,  they  were  all  about  to  fall  into 
ranks  for  the  purpose  of  returning  on  hoard- 
ship  to  dinner  (most  of  them  still  eating  and 
putting  roots  into  their  pockets),  when  one 
(Wilkinson),  without  any  apparent  warning, 
fell  down  in  strong  convulsions.  The  strug¬ 
gling  was  soon  over ;  he  became  better,  hut 
retained  a  wild  expression  in  the  countenance, 
which  was  pale,  and  in  a  short  time  he  had 
another  fit.  Whilst  they  laid  him  upon  a 
shutter,  a  second  individual  fell  (Knight), 
and  before  they  reached  the  yard  adjoining 
the  hulk,  a  third  (Wilson),  and  a  fourth 
(Salt),  had  also  fallen,  and  were  convulsed. 

I  arrived  to  give  assistance  about  a  quarter  j 
before  12  o’clock.  Nine  stout  young  men  ! 
were  at  this  time  convulsed  and  insensible,  j 
The  three  worst,  Wilkinson,  Knight,  and 
Wilson,  were  lying  in  a  shed  ;  Chamberlaine, 
Gundle,  and  Jeffs,  had  just  fallen  in  the  yard  ; 
and  Williams,  Jones,  and  Salt  were  struggling 
on  the  deck  of  the  vessel. 

It  was  manifest  that  Wilkinson  was  dying. 
His  bloated  livid  face,  the  sanguineous  foam 
about  the  mouth  and  nostrils,  the  stertorous 
snort  and  convulsive  breathing,  and  the  ex¬ 
treme  prostration  and  insensibility,  plainly 
indicated  that  every  remedial  measure  would 
be  useless.  Nothing  was  done  but  to  raise 
the  head  and  shoulders,  and  he  died  in  five 
minutes. 

Knight  had  been  strongly  and  repeatedly 
convulsed,  and  appeared  to  be  fast  hastening 
into  the  same  apoplectic  condition.  lie  was 
insensible,  speechless,  the  pupils  dilated,  the 
face  swollen  and  livid,  the  breathing  labored, 
and  the  limbs  convulsed.  To  make  him 
swallow  was  impossible  ;  the  rigid  jaws  were 
therefore  forced  asunder,  and,  by  means  of 
the  stomach-pump  warm  water  was  abun¬ 
dantly  introduced  and  withdrawn  from  the 
stomach.  Some  leaves  were  extracted  with 
the  fluids,  but  the  instrument  was  worked 
with  the  greatest  difficulty,  owing  to  the 
severity  of  the  convulsions.  He  died  in  a 
quarter  of  an  hour. 

Wilson  had  assisted  to  carry  the  two 
former :  when  near  the  yard  he  was  observed 
to  look  pale,  and  soon  fell  convulsed.  He 
struggled  so  violently,  that  several  strong 
men  could  scarcely  hold  him.  After  the  fit 
he  was  restless ;  consciousness  partly  returned; 
he  answered  “yes"  when  his  name  was  loudly 


called,  and  swallowed  an  emetic  solution  of 
sulphate  of  copper.  No  vomitting  was  in¬ 
duced  ;  the  convulsions  were  renewed  ;  the 
stomach-pump  was  passed,  but  extracted 
only  fluids.  A  collapse,  threatening  imme¬ 
diate  dissolution,  followed;  bis  strength  was 
gone,  face  pale,  pupils  dilated,  breathing  con¬ 
vulsive,  and  he  appeared  dying.  After  some 
time  the  stomach-pump  was  again  employed, 
and  small  portions  of  the  root,  with  a  few 
leaves,  withdrawn.  Convulsions  returned, 
with  strong  struggling,  and  about  half-past 
12  o’clock,  in  a  fit.  he  suddenly  died. 

Emetics  of  salt  and  mustard,  with  warm 
water,  were  administered  to  those  who  had 
fallen  in  the  yard,  under  which  they  vomited 
freely,  and  discharged  a  large  quantity  of 
imperfectly  masticated  root,  and  were  thereby 
greatly  relieved.  The  convulsions  ceased, 
sensation  and  reason  were  restored,  but  there 
remained  giddiness,  pallor  of  the  face,  dilated 
pupils,  coldness  of  the  extremities,  much 
weakness,  severe  rigors,  and  a  slow  feeble 
pulse.  Further  vomiting  was  promoted,  and 
more  of  the  root  discharged.  Friction  and 
warmth  were  applied  to  the  extremities,  . 
whilst  ammonia  and  rum  with  thin  gruel  and 
other  drinks  were  administered  internally 
till  reaction  wras  more  fully  established. 

Emetic  doses  of  the  sulphates  of  zinc  and 
copper,  and  also  mustard  and  water,  were 
given  without  effect  to  the  patients  lying  on 
the  deck  of  the  vessel.  They  were  also  bled 
very  largely,  both  from  the  arms  and  jugular 
veins.  The  introduction  into,  and  removal 
of  warm  water  from,  the  stomach  by  the 
pump,  brought  away  small  portions  of  the 
noxious  roots.  Cold  affusion  upon  the  head, 
perseveringly  used,  lessened  the  struggling, 
and  produced  some  exhaustion.  In  three 
cases  (Salt,  Williams,  and  Burgess),  the  sub¬ 
sequent  fits  became  less  violent ;  they  passed 
into  a  state  of  maniacal  delirium,  with  mucl/ 
jactitation  of  the  limbs,  and  after  some  hours 
were  removed  into  the  hospital.  But  in  one 
more  patient  (Jones),  all  these  remedies 
were  ineffectual :  he  died  convulsed  at  a 
quarter  before  1  o’clock.  As  a  last  effort, 
the  trachea  was  carefully  opened  by  an  inci¬ 
sion,  and  artificial  respiration  kept  up,  but 
life  was  quit?  extinct. 

Several  of  the  men  who  had  eaten  the  root, 
seeing  the  others  suffer,  took  the  salt-water 
emetic  with  success,  and  had  no  symptoms 
of  being  poisoned  ;  others  felt  giddiness  and 
faintness  in  a  slight  degree,  and  at  6  p.m. 
there  were  upon  examination  eleven  who 
required  watching,  and  were  therefore  sent 
into  hospital. 

Extracts  from  Notes  of  Cases  in  Hospital. 

Feb.  4th. — Jeremiah  Chamberlaine,  ret.  2 1 , 
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admitted  at  6  p.m.  in  slight  stupor  ;  coun¬ 
tenance  anxious,  depressed  ;  is  drowsy  ;  the 
eyelids  half  closed  ;  pupils  dilated  ;  tongue 
clean;  skin  cool;  slow  pulse.  Took  a  purging 
draught,  and  an  enema  of  salts  and  senna, 
which  produced  two  motions,  the  first  prin¬ 
cipally  the  injection  ;  the  second,  copious, 
fluid,  brown,  and  mixed  with  white  root, 
resembling  what  they  had  eaten. 

Purgatives  repeated,  with  magnesia. 

10  p.m. — No  motion  ;  countenance  im¬ 
proved  ;  sleeping. 

5th,  1  a.m. — Is  sick,  and  looks  worse  ; 
countenance  anxious  and  sunken  ;  pupils  di¬ 
lated  ;  the  hands  and  face  feel  warmer  ;  com¬ 
plains  of  pain  in  his  chest  and  abdomen,  the 
latter  is  hard  and  tender  ;  no  further  motion  ; 
tongue  clean  ;  pulse  feeble  ;  seems  weaker. 

Ordered  ammonia,  &c. 

3  a.  m. — Is  warmer  ;  pulse  stronger ; 
sleeping.  Bowels  once  opened. 

10  a.m. — Countenance  improved  ;  mouth 
dry  and  parched ;  thirst ;  tongue  slightly 
coated  ;  tenderness,  hardness,  and  pain  in  the 
abdomen  ;  no  further  motion  ;  no  urine  since 
midnight. 

Purgatives  continued. 

4  p.m. — A  sudden  distension  of  the  abdo¬ 
men,  with  shortness  of  breathing  ;  pulse  66  ; 
lies  in  a  perfectly  relaxed  position  ;  pupils 
dilated  ;  no  pain  or  headache,  and  no  motion. 

Purgatives  and  enemata  repeated,  with 
assafoetida. 

Midnight. — Has  passed  one  motion,  co¬ 
pious,  fluid,  dark  brown  in  color,  with  pieces 
of  the  root  discernible.  No  abdominal  pain  ; 
urine  thick,  and  dark  colored. 

6th,  8  a.m. — Is  much  better.  Abdominal 
swelling  and  tenderness  gone. 

4  p.m. — Tongue  white  ;  pupils  natural ; 
urine  plentiful,  dark  in  color,  with  a  thick 
yellowish  sediment ;  had  three  motions  similar 
in  character. 

7th. — Tongue  white,  red  at  the  edges,  but 
recovering. 

8th. —-Pain  in  the  head  ;  bowels  confined  ; 
tongue  cleaner ;  urine  free,  dark  colored, 
with  sediment.  Took  castor  oil,  which  pro¬ 
duced  one  copious  fluid  motion,  yellow  in 
color,  and  in  which  the  root  can  still  be  seen. 

17th. — Discharged,  recovered. 

Abel  Burgess  :  first  fell  convulsed  on  the 
deck  of  the  vessel ;  was  bled  very  largely, 
had  emetics,  the  cold  affusion,  the  stomach- 
pump,  and  subsequently  stimulents. 

Eeb.  4th,  6  p.m. — Still  slightly  collapsed  ; 
loud  rattles  in  the-  trachea ;  countenance 
anxious,  depressed  ;  complained  of  pain  in 
his  breast ;  breathing  short ;  tongue  swollen. 

Ordered  a  strong  cathartic,  and  an  enema 
of  salts  and  senna,  with  occasional  doses 
of  ammonia. 


10  p.m.  —  Countenance  improved;  is 
warmer  ;  the  pain  is  more  severe  in  the  right 
side  ;  the  rattles  in  the  throat  louder. 

Ordered  a  mustard-poultice,  and  as  before. 

Midnight. — The  pulse  stronger  ;  pain  in 
the  head ;  more  restless  ;  breathing  short. 
On  admission  he  passed  a  natural  motion. 
None  since. 

5th,  10  a.m. — Feels  better  ;  pain  in  the 
head  ;  slight  pain  in  the  right  side  ;  tongue 
clean,  swollen ;  the  rattles  still  heard.  At 
4  a.m.  he  had  two  motions,  both  of  which 
contained  much  of  the  root. 

Noon. — Is  hot  and  feverish  ;  the  respira¬ 
tion  hurried ;  pulse  frequent  and  feeble ; 
still  complains  of  pain  in  the  side  ;  pain  in 
chest  gone  ;  tongue  red  at  the  tip. 

4  p.m.— -Face  swollen,  flushed ;  eyes  in¬ 
jected  ;  pupils  natural ;  tongue  moist,  clean ; 
much  mucus  in  the  throat  ;  coughs  slightly, 
and  expectorates  with  difficulty  a  reddish 
mucus ;  the  cough  gives  pain  in  the  region 
of  the  liver  and  in  the  head  ;  pulse  full,  120 ; 
thirst ;  abdomen  soft,  without  tenderness  ; 
semipriapism.  Passed  a  pint  of  urine, 
reddish,  and  depositing  a  copious  white  sedi¬ 
ment  ;  feet  warm  ;  the  bowels  not  moved 
since  morning. 

Repeated  the  enema. 

6th,  8  a.m. — Bowels  have  acted,  and  he 
feels  better,  but  still  has  pain  in  the  head 
and  right  side ;  respiration  hurried  ;  slight 
rattling  in  the  trachea  ;  urine  reddish. 

8  p.m. —  Respiration  less  hurried,  but 
coughs  more ;  rattling  in  the  throat  de¬ 
clining  ;  expectorates  a  thick  reddish  mucus ; 
pain  in  the  side  ;  urine  thick,  highly  colored  ; 
had  two  fluid  motions. 

Ordered  castor-oil,  and  to  take  calomel 
every  three  hours. 

7th,  8  a.m. — Passed  a  good  night  ;  four 
motions,  partly  bilious  ;  abdomen  free  from 
tenderness ;  expectoration  bloody ;  pulse  fre¬ 
quent,  soft ;  tongue  white ;  skin  warm  ;  the 
rattles  gone. 

Continue  calomel,  &c. 

6  p.m.-— Breathing  short  and  hurried  ; 
pulse  120  ;  cough  increased. 

Bled  to  10  oz.,  and  continued  the  calomel. 

8th,  8  am. — Has  passed  more  of  the 
root ;  breathing  easier  ;  cough  and  expecto¬ 
ration  as  before  ;  tongue  clean  ;  urine  dark 
in  color,  with  sediment  ;  slight  rattling 
heard  this  morning. 

Antimonial  mixture,  & c. 

1  p.m. — Has  passed  another  motion  con¬ 
taining  some  root ;  pulse  108,  soft ;  on  the 
right  side  of  the  chest  there  is  dulness  on 
percussion,  the  natural  murmur  wanting  ;  a 
short  bronchial  sound  on  the  left  side  ; 
sonorous  rattles  ;  the  hearts’s  action  quick, 
weak,  with  a  thrilling  sensation  communi- 
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rated  to  the  hand ;  tongue  white ;  face 
flushed. 

The  bleeding  repeated.  Pergat  caeteris. 

G.  p.M. — Breathing  with  more  ease,  but 
the  right  side  still  painful. 

9  th,  8  a.m. — Breathing  easier;  cough  less; 
tongue  clean ;  countenance  improved ;  sputum 
less  bloody  ;  face  not  flushed  ;  thirst  gone  ; 
is  very  weak  ;  there  is  great  tenderness  on 
the  right  side;  has  had  one  motion,  thin, 
yellow  in  color,  mixed  with  black  or  dark 
brown  specks,  the  remains  of  the  root. 

Ordered  saline  mixture  every  four  hours. 

10th. — Tongue  moist;  skin  cooler  ;  pulse 
soft,  90  ;  breathing  short ;  cough  trouble¬ 
some  ;  sputum  dark,  but  not  so  bloody  ; 
still  a  little  pain  in  the  right  side  ;  bowels 
not  open. 

Ordered  castor  oil,  and  a  blister  to  chest. 

10  p.m. — Cough  distressing;  breathing 
short;  tongue  coated,  moist;  exporates  a 
less  bloody  mucus  ;  moans  considerably. 

Ordered  antimonial  mixture  every  two 
hours. 

11th. — Breathing  short  and  difficult,  es¬ 
pecially  when  he  is  moved  ;  cough  trouble¬ 
some  ;  tongue  clean,  moist ;  skin  not  so  hot ; 
sputum  less  bloody  ;  had  nine  motions  dur¬ 
ing  the  night. 

Suspend  the  antimony  ;  gave  him  a  cordial 
draught  and  salines. 

12th,  10  a.m. — Breathing  easier;  cough 
troublesome  ;  expectoration  copious ;  a  pain 
in  the  right  side  ;  tongue  clean,  moist ;  abdo¬ 
men  tender  ;  had  four  motions. 

Ordered  1  grain  of  calomel  every  three 
hours. 

13th,  10  p.m. — Breathing  more  oppressed 
and  difficult ;  countenance  anxious  ;  is  rest¬ 
less,  endeavouring  to  get  up  ;  face  a  little 
flushed  ;  tongue  clean  and  moist ;  is  drowsy ; 
the  pain  in  the  right  side  has  increased  ;  ex¬ 
pectoration  very  copious,  loose,  and  less 
bloody  ;  urine  plentiful  and  still  thick  ;  had 
two  bilious  motions  in  the  night ;  feels  him¬ 
self  worse. 

Ordered  to  continue  the  calomel  and  a 
blister. 

8  p.m. — The  cough  and  breathing  easier; 
countenance  improved ;  expectoration  easy, 
and  becoming  white  ;  has  passed  three  bilious 
motions. —  Pergat. 

14th,  10  a.m. — Is  worse  ;  breathing  more 
difficult ;  puhe  feeble ;  features  anxious  ; 
expectoration  easy  and  copious  ;  rattling  in 
the  trachea;  tongue  clean,  moist;  had  one 
motion,  dark  and  bilious. 

Ordered  wine  and  sago,  and  to  continue 
the  calomel. 

6  p.m. — Approaching  delirium  ;  restless  ; 
pulse  very  small  and  feeble  ;  breathing  short ; 


countenance  anxious ;  had  three  motions 
during  the  day,  dark  and  greenish. 

Ordered  ammonia  and  stimulants. 

10  p.m. — Appears  to  be  fast  sinking  ;  the 
countenance  pallid  ;  eyes  half  closed  ;  cannot 
lie  down  ;  mucous  rattles  in  the  trachea  ; 
expectorates  with  great  difficulty. 

Ammonia  and  wine  freely. 

Midnight. — Still  sensible  ;  much  weaker  ; 
rattles  louder  ;  breathing  shorter. 

15th. — Sat  up  in  bed  till  half  past  2  a.m., 
when  he  laid  back  on  his  pillow,  and  in¬ 
stantly  died  quite  easy. 

On  examination  of  the  body  there  was 
found  a  considerable  development  of  the  pa¬ 
pillae  at  the  root  of  the  tongue,  and  of  the 
mucous  follicles  throughout  the  oesophagus, 
storbach,  and  intestines.  The  surface  of  the 
mucous  membrane  was  lined  with  a  tenacious 
secretion,  which,  being  washed  away,  pre¬ 
sented  the  membrane  itself,  thickened,  soft¬ 
ened,  and  more  than  usually  vascular. 

The  lining  membrane  of  the  trachea  and 
bronchi  was  deeply  injected,  the  smaller 
tubes  being  choked  with  a  frothy  bloody 
mucus.  The  lower  portion  of  the  right  lung 
in  the  state  of  red  hepatization.  Both  lungs 
were  heavy,  contained  much  blood,  and  in¬ 
terspersed  throughout  their  substance,  but 
especially  in  the  right,  were  various  spots  of 
echymosis  from  extravasated  blood — proba¬ 
bly  effused  during  the  primary  Convulsions. 

The  right  pleura  was  adherent  and  lined 
with  the  products  of  recent  inflammation  ; 
and  in  the  back  of  its  cavity  there  was  con¬ 
siderable  serous  effusion  lying  upon  a  surface 
covered  with  fibrinous  lymph  of  a  pale  straw 
color. 

The  pericardium  was  largely  distended 
with  a  greenish  colored  serum. 

The  vessels  of  the  pia  mater  were  fuller 
than  usual.  The  brain  was  not  unhealthy  ; 
it  presented  .rather  more  bloody  points,  and 
there  was  also  slight  serous  effusion. 

*  In  this,  and  the  former  patient,  the  tre¬ 
mendous  shock  which  the  powers  of  life  had 
sustained  by  the  first  direct  operation  of  the. 
poison,  and  probably  its  continued  influence 
in  proportion  as  it  was  digested  in  the  body, 
appeared  to  render  the  state  of  reaction  one 
of  peculiar  .irritability  and  danger.  There 
was  a  tendency  to  swooning  and  collapse  ;  a 
variableness  in  the  condition  of  the  pulse, 
the  respiration,  countenance,  and  tempera¬ 
ture,  that  seemed  to  prohibit  further  deple¬ 
tion  till  two  or  three  days  had  elapsed  ;  and 
the  local  inflammations  which  successively 
arose  in  different  organs  were  not  afterwards 
controlled  by  the  liberal  use  of  the  ordinary 
remedies. 

The  remaining  patients  did  not  suffer  any 
urgent  symptoms :  under  the  free  use  of 
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purgatives  they -passed  considerable  quanti¬ 
ties  of  the  root,  and  were  in  a  few  days  .dis¬ 
charged. 

Examination  of  Wilkinson  {No.  1)  47 
hours  after  death. 

The  appearance  of  the  body  very  stout  and 
muscular  ;  extremely  rigid  ;  the  fingers  stub¬ 
bornly  contracted  ;  the  thumbs  turned  in 
upon  the  palm  ;  the  nails  blueish.  General 
lividity,  not  very  intense,  but  in  patches  an¬ 
teriorly,  while  the  whole  dorsal  surface  pre¬ 
sented  a  deep  purple  hue,  except  in  the  hams, 
where  the  hue  was  redder,  and  on  the  parts 
subjected  to  pressure,  as  the  scapulae  and 
nates,  over  which  it  was  absent.  The  scro¬ 
tum  and  penis  slightly  livid  ;  the  former  not 
distended. 

The  countenance  livid,  somewhat  swollen, 
especially  beneath  the  jaw  ;  the  eyelids  some¬ 
what  open  :  conjunctivas  slightly  congested 
above  and  laterally  ;  slight  opacity  of  the 
cornea ;  the  pupils  dilated,  the  irides  being 
about  a  line  in  breadth  ;  the  lips,  gums,  and 
ears  purple ;  a  frothy  secretion  filled  the  nos¬ 
trils  ;  the  tongue  bitten  at  the  tip,  with  an 
appearance  of  blood  between  the  teeth. 

The  chest  flattened,  contracted  above, 
duller  than  usual  on  percussion  ;  there  was 
unusual  distension  and  resonance  of  the  ab¬ 
domen,  especially  in  the  epigastric  region. 

On  dividing  the  scalp,  fluid  blood  escaped 
more  freely  than  usual ;  the  pericranium  na¬ 
tural  ;  the  skull  very  thick  :  on  the  interior 
of  the  skull  were  a  few  injected  veins  ;  the 
dura-matral  surface  was  thought  to  be  not 
much  injected  ;  the  longitudinal  sinus  con¬ 
tained  only  fluid  blood,  not  the  slightest 
trace  of  a  coagulum.  The  veins  of  the  pia 
mater  had  a  natural  appearance;  they  cer¬ 
tainly  were  not  distended,  as  they  did  not 
reach  a  level  with  the  top  of  the  convolu¬ 
tions.  Not  more  than  the  usual  quantity  of 
blood  in  the  sinuses,  but  it  was  of  a  very  black 
color  and  perfectly  fluid.  There  was  a  slight 
degree  of  serous  effusion,  a  clear  gelatinous 
deposit  under  the  arachnoid,  and  some  glo¬ 
bules  of  air  were  seen  in  the  veins.  The 
processes  of  pia  mater  dipping  between  the 
convolutions  were  darker  than  usual ;  the 
plexus  choroides  also  darker,  being  of  a  plum 
or  damson  colour.  The  cortical  structure  of 
the  cerebrum  was  not  redder  than  is  usual  in 
recent  brains  ;  more  bloody  points  were  seen 
in  the  centrum  ovale  ;  no  serum  in  the  ven¬ 
tricles  ;  some  veins  were  ramifying  on  the 
corpora  striata  ;  the  substance  of  the  cor¬ 
pora  and  thalami  were  thought  to  be  slightly 
redder  than  usual.  The  veins  and  sinuses 
beneath  the  posterior  lobes  of  the  cerebrum 
were  fuller  ;  the  veins  on  the  pons  varolii,  the 
medulla  oblongata,  and  about  the  roots  of  the 


nerves,  turgid.  The  substance  of  the  cere¬ 
bellum,  pons,  and  medulla,  was  somewhat 
redder  than  usual.  On  dividing  the  veins  and 
arteries  of  the  spinal  marrow,  a  quantity  of 
fluid  blood  flowed  into  the  base  of  the  skull. 
No  water  at  the  base. 

The  veins  beneath  the  integuments  of  the 
back  were  congested.  On  opening  the  ver¬ 
tebral  canal  the  theca  spinalis  had  a  red¬ 
dened  appearance  ;  the  vertebral  vessels  were 
injected  ;  the  veins  and  sinuses  filled  with 
black  fluid  blood;  the  substance  of  the 
spinal  marrow,  especially  its  internal  struc¬ 
ture,  redder  than  usual ;  at  the  lowest  por¬ 
tion,  in  the  lumbar  region,  there  was  a  little 
serum. 

The  tongue  was  large,  and  covered  with  a 
white  fur  ;  the'papillse  at  the  base  remarkably 
elevated  and  vascular  ;  tlie  soft  palate,  tonsils, 
and  pharynx,  covered  with  a  glairy  mucus, 
and  presenting  a  general  blush  of  dull  and 
somewhat  livid  vascularity,  deepest  in  those 
parts  where  the  fluid  gravitated,  as  in  the 
little  cavities  between  the  epiglottis  and  the 
tongue.  The  epiglottis  dull,  with  vascular 
lividity,  turgid  veins  being  seen  upon  it. 
The  pharynx  and  oesophagus  had  a  white 
appearance,  contained  some  mucus,  had  por¬ 
tions  of  the  root. 

The  trachea  and  bronchi  were  lessened  in 
diameter,  appearing  contracted,  and  the 
lining  membrane  intensely  injected  with  dark 
blood.  This  injection  was  party  concealed 
by  a  thick  smearing  of  reddish  mucus,  which 
also  filled  up  the  smaller  bronchial  tubes. 
The  lungs  were  purple  and  heavy,  being- 
gorged  with  fluid  blood  ;  and  there  were 
several  recent  small  extravasations  of  blood 
scattered  through  their  substance. 

The  stomach  and  intestines  externally 
were  pink  in  color  and  distended  with  air  ; 
the  stomach  also  contained  a  little  fluid, 
some  of  the  root,  and  was,  with  the  intes¬ 
tines,  every  where  lined  with  a  thick  viscid 
mucus.  The  mucous  membrane  was  thrown 
into  folds,  forming  prominent  ridges,  inter¬ 
secting  each  other  like  meshes.  After  wash¬ 
ing  away  the  mucus,  when  the  membrane 
was  placed  under  water  its  surface  had  a 
mamillated  appearance,  the  follicles  being 
particularly  distinct,  erect,  and  abundant. 
Held  up  before  the  light,  the  pink  colour 
of  the  tunics  deepened  by  the  action  of  the 
atmosphere  upon  the  dark  blood  in  the  ves¬ 
sels  ;  there  were  also  minute  points  of  extra¬ 
vasation,  and  dark  lines  in  the  course  of  the 
venous  trunks. 

There  was  a  great  deal  of  mucus,  and  mi¬ 
nute  portions  of  the  root  in  the  small  intes¬ 
tines,  especially  in  the  lower  part  of  the 
ilium. 

The  state  of  the  heart  was  natural,  but 
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the  blood  found  in  it,  and  also  in  the  great 
vessels,  was  very  black  and  fluid. 

No  trace  of  decomposition  had  occurred. 

The  second  body  examined  was  that  of 
Peter  Knight  (No.  2),  which  presented  simi¬ 
lar  external  appearances,  and  was  thought  to 
be  equally  livid,  but  had  somewhat  less  mus¬ 
cular  rigidity. 

A  greater  quantity  of  blood  than  is  usual 
flowed  from  the  incisions  made  in  opening 
the  head  and  spine.  The  principal  abnor¬ 
mal  circumstances  noted  on  this  inspection 
were  the  veins  of  the  pia  mater  very  much 
distcuded,  causing  extensive  arborcscence 
both  on  the  surface  and  between  the  convo¬ 
lutions  of  the  cerebrum.  The  plexus  eho- 
roides  had  a  dark  damson  colour,  the  velum 
interpositum  much  injected,  and  many  ves¬ 
sels  ramifying  upon  the  corpora  striata.  The 
veins  of  the  cerebellum,  at  the  base  of  the 
brain,  and  the  basillary  veins,  were  also  in 
an  equal  degree  distended.  The  tentorium 
was  extremely  blue  in  colour,  not  from  ex- 
travsaation,  but  from  great  injection. 

The  substance  of  the  brain  in  all  its  parts 
was  more  vascular,  and  exhibited  more 
bloody  points  in  the  sections,  as  did  also  the 
pons  varolii,  medulla  oblongata,  and  spinal 
marrow.  The  roots  of  the  nerves  were  also 
red  from  injection ;  the  sinuses  of  the  spinal 
marrow  gorged.  About  two  drachms  of 
serum  in  the  ventricles  ;  four  drachms  were 
collected  at  the  base  ;  and  there  was  also 
general,  but  not  great,  effusion  under  the 
arachnoid. 

A  slight  contusion  on  the  soft  palate  had 
resulted  from  the  passage  of  the  stomach- 
tube,  but  the  whole  of  the  throat,  the  root  of 
the  tongue,  the  glottis,  and  epiglottis,  were 
much  reddened  ;  the  follicles  at  the  base  of 
the  tongue  were  particularly  large  and 
prominent.  The  oesophagus  reddened  through 
its  full  extent ;  at  the  lower  end  the  cuti- 
cular  lining  with  its  fimbriated  edge  par¬ 
ticularly  evident. 

The  glottis  and  sacculus  laryngis  were 
lined  with  frothy  mucus  ;  the  trachea  most 
intensely  injected  of  a  deep  purple  almost 
black  color.  The  bronchi  were  similar  in 
color,  and  plugged  by  mucus.  The  lungs 
were  very  dark,  extremely  congested,  and 
in  many  places  apoplectic  effusions  had  oc¬ 
curred. 

The  peritoneal  coat  of  the  stomach  had 
a  pink  color,  especially  intense  about  the 
cardiac  orifice.  Large  black  veins  were  run¬ 
ning  along  its  lesser  curvature,  and  branch¬ 
ing  down  its  sides.  The  mucous  membrane 
thickened  thrown  into  large  rugae  follicles 
prominent  with  vascular  apices,  and  of  a 
pinkish  coior,  pylorus  contracted  :  there 
was  much  extremely  viscid  mucus  strongly 


adhereul.  The  state  of  the  intestines  similar 
to  that  described  in  the  last  ease. 

The  body  of  Wilson  (No. 3)  was  also  ex¬ 
amined,  and  we  noted  in  the  head  and  spine 
the  same  appearances. 

In  the  mouth  and  throat,  the  papilke  of 
the  tongue  remarkably  enlarged.  In  the 
fauces,  pharynx,  and  larynx,  a  remarkable 
vascular  lividity,  most  intense  about  the  epi¬ 
glottis  and  soft  palate.  The  sacculus  laryn- 
gis  and  trachea  contained  frothy  mucus  ;  the 
lining  membrane  ,  of  the  trachea  also  highly 
congested,  thickened,  and  presenting  the 
same  characteristic,  though  rather  less  dis¬ 
tinct,  appearances  than  the  others. 

There  was  an  accidental  effusion  of  blood 
behind  the  oesophagus,  and  between  its  tunics 
at  the  lower  part.  The  stomach  contained 
a  pint  of  turbid  fluid,  with  some  portion  of 
the  masticated  root.  The  stomach  and  in¬ 
testines  both  exhibited  the  same  pink  color 
externally.  The  bronchi  were  likewise  con¬ 
gested.  The  lungs  were  extremely  livid ; 
fluid  blood  and  serum  freely  flowed  from 
every  incision.  In  some  parts  the  conges¬ 
tion  was  as  great  as  in  cases  of  pulmonary 
apoplexy.  The  follicles  in  the  oesophagus 
and  stomach  very  distinct.  There  was  a 
large  quantity  of  viscid  mucus  in  the  stomach, 
especially  near  the  pylorus. 

The  only  difference  noted  on  the  inspec¬ 
tion  of  the  body  of  Jones  was  the  pre¬ 
sence  of  a  layer  of  extravasated  fluid  blood 
beneath  the  pia  mater  covering  both  hemi¬ 
spheres  of  the  cerebrum.  The  color  of  the 
membranes  was  quite  blue.  The  effects 
upon  the  other  organs  were  quite  answerable 
to  those  already  related  in  the  other  cases. 

From  what  has  been  related,  it  appears 
that  the  effects  which  the  oenanthe  produced 
in  these  cases  were  a  violent  irritation  of  the 
mucous  membrane  of  the  oesophagus  and 
stomach,  more  particularly  of  the  follicular 
structures,  and  a  state  of  severe  and  uni¬ 
versal  spasm  of  the  muscular  tissues  ;  it  also 
induced  insensibility,  coma,  delirium,  ex¬ 
treme  congestions  of  internal  organs,  and,  in 
those  cases  immediately  fatal,  it  occasioned 
permanent  fluidity  of  the  blood. 

The  first  indication  of  treatment  was 
doubtless  to  evacuate  the  stomach  ;  but,  as 
its  sensibility  was  destroyed,  and  the  poison 
was  taken  in  the  solid  form,  this  could  not 
readily  be  accomplished.  Large  and  imme¬ 
diate  depletion  seemed  to  be  essentially  use¬ 
ful,  by  removing  the  imminent  danger  of 
extravasation  from  over-distension  of  the 
vessels  ;  the  cold  afftnion  was  also  beneficial 
in  rousing  the  patient,  so  as  to  make  him 
sensible  to  the  emetics,  and  so  were  purg¬ 
atives  during  the  after-treatment. 

Called  thus,  in  a  moment,  to  so  many 
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urgent  cases  of  poisoning*,  it  became  needful 
to  use  such  remedies  as  were  at  hand  ;  but, 
upon  reflection,  it  seems  to  me  proper,  in 
similar  circumstances,  to  rely  chiefly  on 
emetics  given  early,  on  large  blood-letting 
immediately  employed,  and  the  cold  affusion. 

Although  the  attempt  to  re-establish 
respiration  by  tracheotomy  failed  in  the  case 
selected  for  it,  in  consequence,  probably,  of 
the  great  effusion  of  blood  afterwards  found 
on  both  hemispheres  of  the  brain,  yet  it  is 
worthy  of  a  future  trial  in  single  cases,  where 
it  can  be  more  conveniently  practised. 

Considering  the  great  activity  of  this 
poison,  that  it  is  capable,  as  we  have  seen, 
of  extinguishing  the  life  of  a  strong  young 
man,  in  full  health,  in  one  hour,  and  that 
many  other  fatal  cases  are  recorded,  it  is 
rather  singular  that  the  nature  of  the  active 
principle  of  the  cenanthe  is  not  yet  well 
known,  or  the  plant  applied  to  medicinal 
use. 


ON  THE  EMPLCXYMENT  OF  CASTOR 
SEEDS.* 

BY  DR.  MIALHE. 

Castor  oil,  says  M.  Soubeiran,  is  less 
purgative  than  the  seeds  which  furnish  it. 
This  is  because  the  oil  which  flows  out  in  the 
press  contains,  comparatively,  less  resin 
than  remains  in  the  residue. 

M.  Mialhe  relates  various  therapeutical 
results  obtained  by  means  of  an  emulsion, 
prepared  with  fresh  seeds  of  castor,  which 
entirely  confirmed  this  opinion ;  foi\  with 
10  grammes  of  seeds  deprived  of  their 
shells,  there  was  an  emeto-catnartic  effect, 
which  continued  for  three  days,  neither 
opiates,  cold  gaseous  drinks,  nor  cataplasms 
being  able  to  subdue  it.  An  emulsion  pre¬ 
pared  with  6  grammes,  produced  28  vomit¬ 
ings,  and  18  alvine  evacuations. 

Finally,  with  a  third  emulsion,  containing 
only  1  gr.  of  castor  seeds,  the  emeto- cathartic 
effects  was  still  very  powerful. 

From  these  facts  M.  Mialhe  concludes : — 

1st.  That  the  oleoresinous  principle  found 
by  M.  Soubeiran  in  castor  seed  exists  only 
in  very  small  proportion  in  the  oil  of  these 
seeds,  whilst  the  whole  of  it  was  found  in 
their  emulsion. 

2nd.  That  French  castor  contains  a  large 
proportion  of  the  acrid  emeto-catnartic  prin¬ 
ciple  belonging  to  a  great  number  of  plants 
of  the  Exuhorbiace ce. 

3rd.  That  the  emulsion  of  castor  seeds, 
prepared  with  only  20,  30,  or  50  centi¬ 
grammes  of  these  seeds,  constitutes,  perhaps, 


the  most  agreeable  purgative  of  all  those  at 
present  in  ruse  (if,  however,  the  vomitive 
effect  of  this  emulsion  completely  ceases 
when  the  dose  of  seed  is  suitably  diminished. 

Although  this  latter  peculiarity  has  not 
yet  been  proved  by  clinical  observation,  it  is 
probable  that  it  is  the  case  ;  for  it  is  almost 
certain  that  the  active  principle  of  castor  is 
analogous  to,  if  not  identical  with,  that  of 
croton  oil.  Now,  it  is  known  that  this  latter 
oil,  which  is  a  simple  purgative  in  the  dose 
of  1  drop,  becomes  emeto-cathartic  when 
this  small  dose  is  exceeded. 


NEW  SPARADRAP  OF  OPIUM.* 

To  prepare  this  sparadrap,  which  presents  to 
the  therapeutist  a  medicament  of  much 
more  certain  effect  than  the  compositions  in. 
which  the  active  principle  is  associated  with 
a  fatty  body,  serrd  and  thick  black  taffity  is 
stretched  on  a  board  by  means  of  small  nails. 

♦Then,  by  means  of  a  brush,  there  is  spread 
on  this  taffitv  three  successive  layers  of 
gummy  extract  of  opium,  to  which  has  been 
added  one-sixth  of  its  weight  of  very  finely- 
powdered  gum  arabic,  and  sufficient  water  to 
give  to  the  mixture  the  consistence  of  a 
very  thick  syrup. 

When  the  third  layer  lias  been  applied, 
and  is  very  dry,  the  taffity  thus  prepared  is 
detached,  and  kept  in  a  place  free  from 
damp. 

There  is  no  doubt  that  we  may  prepare, 
with  equal  advantage,  medicinal  taffities  with 
the  extracts  of  certain  plants  possessed  of 
great  activity,  such,  for  example,  as  bella¬ 
donna,  stramonium,  tobacco,  cicuta,  aconite, 
digitalis,  & c. 


ANTIPERIODIC  OINTMENT. f 

P— Lard . .  95  gr. 

Sulphate  of  quinine  15  ,, 
Sesquioxide  of  iron  60  centi-gr. 

Pure  opium .  15  ,, 

Use.  —  Inflictions  on  the  vertebral  region, 
after  having  washed  it  with  soap  and  water, 
every  two  hours  for  three  days. 

This  ointment  is  employed  in  cases  of 
periodic  fevers — when  childrenare  indisposed 
for  absorption — when  the  fits  do  not  allow 
time  for  administering  the  preparations  of 
quinine — when  there  is  vomiting  and  dys¬ 
phagia,  &  c. 

*  Journal  cle  Connaissanr.es  Medicate. 
f  Journal  de  Chimie  Medic  ale,  July, 
1844 


*  Bullitin  de  Therapeutique , 
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AN  ESSAY  ON  THE  CONSTITUTION 

OF  THE  EARTH.  London  :  Iloulston 
*  and  Stoneman,  Paternoster  Row,  1844. 

83  pp.  12mo. 

Of  this  work  we  shall  not  express  an  opinion, 
as  it  is  not  altogether  within  our  province  ; 
but,  in  order  to  give  our  readers  an  idea  of 
its  nature,  we  will  let  the  author  speak  for 
himself : — 

“The  intention  of  this  Essay  is  to  show 
that  the  earth  has  derived  its  existence  from 
the  sun,  and  that  it  has  attained  its  present 
relationship  thereto  in  the  course  of  countless 
millions  of  ages  ;  during  which  time,  it  has 
been  slowly  increasing  in  size,  and,  in  every 
other  respect,  assuming  its  present  condition 
in  a  gradual,  progressive  manner  :  leading  to 
the  conclusion  that  it,  as  well  as  the  other 
planets,  may  ultimately  attain  a  position 
amongst  the  stars  as  important  as  the  s*m 
itself ;  becoming  the  foundation  to  other 
systems.” 
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DEATH  OF  DR.  DALTON. 

We  are  sorry  to  announce  to  our  readers 
the  demise  of  this  celebrated  chemist  and 
philosopher,  who  departed  this  life  on  Satur¬ 
day  morning,  the  27th  instant,  in  the  78th 
year  of  his  age. 


THE  ADELAIDE  GALLERY. 

We  have  lately  paid  a  visit  to  this  institu¬ 
tion,  and  were  well  satisfied  with  the  various 
entertainments  with  which  we  met  in  the 
course  of  our  sojourn  there.  The  scientific 
lectures  of  Mr.  Maugham  are  varied,  and 
highly  interesting  ;  as  also  the  discourses  on 
electricity,  magnetism,  and  the  miscroscope. 
There  are  also  to  be  seen  here  two  fine  spe¬ 
cimens  of  the  Gymnotus  electricus ,  or  elec¬ 
trical  eel,  which  are  said  to  be  the  only 
living  specimens  in  Europe.  After  having 
become  instructed  by  an  insight  into  the 
various  works  of  art,  as  well  as  the  nume¬ 
rous  scientific  apparatus,  &c.,  the  visitant  is 
gratified  by  a  sudden  and  agreeable  change, 
in  the  shape  of  a  most  delightful  concert, 
which  acts  as  a  relief  to  the  comparative 
monotony  of  a  truly  scientific  exhibition. 
Nor  is  the  buffa  singing  of  Mr.  Trenklee  to 
be  forgotten,  for  we  can  asgure  our  readers 
that  we  were  highly  entertained  by  that  ex¬ 
ceedingly  clever  performer.  We  trust  that 
our  readers  will  forgive  us  for  thus  far  out- 
I  stripping  the  usual  bounds,  but  we  assure 
them  that  they  will  do  well,  when  oppor¬ 
tunity  affords,  to  pass  a  quiet  evening  at  the 
Adelaide  Gallery. 


EXPLOSIVE  FORCES. 

[We  need  offer  no  excuse  for  reprinting  the 
following  from  the  columns  of  the  Morn¬ 
ing  Post,  although  it  does  not  appear 
under  its  proper  division.] 

The  experiment  so  successfully  performed 
off  Brighton  by  Captain  Warner ,  having 
publicly  demonstrated  the  destructive  action 
of  the  secret  power  which  he  has  under  his 
control,  it  may  he  interesting  to  examine  the 
nature  of  known  explosive  forces,  and  to 
investigate  the  principles  on  which  their 
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effects  depend.  In  pursuing  investigation  of 
this  kind,  however,  much  uncertainty  pre¬ 
vails,  arising  from  the  difficulty  and  danger 
of  experimenting  with  explosive  compounds, 
the  energy  of  which  is  suddenly  excited,  and 
depends  in  a  great  degree  oa  the  intensity  of 
the  action. 

The  explosive  force  of  gunpowder,  it  has 
been  well  ascertained,  depends  on  the  sudden 
generation  of  an  elastic  gas  from  the  fired 
powder.  The  quantity  of  gas  generated 
from  a  given  quantity  of  gunpowder  may  be 
measured  with  tolerable  accuracy  ;  therefore 
it  might  be  supposed  that  its  explosive  force 
could  be  ascertained  with  equal  certainty. 
But,  independently  of  the  gas  generated,  the 
expansion  of  the  gas  at  the  instant  of  its 
generation  has  to  be  taken  into  account ;  and 
in  forming  this  estimate  the  greatest  varia¬ 
tions  of  opinion  have  existed  among  “  good 
authorities.”  It  has  been  ascertained  by 
careful  experiments  that  the  quantity  of  gas 
generated  on  firing  the  gunpowder  manufac¬ 
tured  at  the  Government  mills,  occupies  244 
times  the  space  of  the  powder  ;  that  is,  one 
cubic  inch  of  gunpowder  produces  244  cubic 
inches  of  gas.  Therefore,  if  that  quantity 
of  gas  could  be  compressed  within  a  space  of 
one  cubic  inch  it  would  exert  an  elastic  force 
equal  to  that  of  244  atmospheres,  or  3,660 
pounds  on  the  ’square  inch.  But  assuming 
the  heat  of  fired  gunpowder  to  be  equal  to 
that  of  a  red  hot  fire,  the  gas  would  be  ex¬ 
panded  from  244  cubic  inches  into  1,000, 
and  the  pressure  at  the  instant  of  firing 
would  be  equal  to  six  tons  on  the  square 
inch.  The  degree  of  heat  must  depend  ma¬ 
terially  on  the  quantity  fired,  and  so  great 
have  been  the  differences  of  scientific  men  in 
their  estimates  of  the  force  of  gunpowder, 
that  whilst  Mr.  Robins  estimated  it  at  1,000 
atmospheres,  Dr.  Hutton  calculated  it  at 
2,000  atmospheres.  And  the  celebrated 
Count  Rumford  carried  his  estimates  as  high 
as  54,000  atmospheres.  We  believe  that  the 
estimate  of  Dr.  Hutton  is  now  considered  to 
be  nearly  correct,  that- the  explosive  force  of 
gunpowder  when  fired  is  equal  to  a  force  of 
2,000  atmospheres,  exerted  within  the  space 
occupied  by  the  powder. 

Prodigious  as  this  power  of  gunpowder 
seems,  it  is  net  greater  than  that  exerted  by 
an  equal  quantity  of  water  when  converted 
into  steam.  One  cubic  inch  of  fired  waier 
would  generate  steam  sufficient  to  produce  an 
equal  amount  of  steady  pressure.  The 
greater  destructive  effects  of  the  gunpowder 
depends  not  on  the  greater  amount  of  actual 
force  exerted,  but  on  the  greater  rapidity  of 
its  action.  The  difference  in  this  respect  is 
similar  to  that  between  pressure  and  percus¬ 
sion  ;  a  piece  of  glass  may  bear  a  pressure 


of  tons,  yet  be  shattered  to  pieces  by  a 
smart  blow  of  not  greater  force  than  a  few 
ounces. 

The  intensity  of  action  produces  more  de¬ 
structive  effects  than  absolute  amount  of 
power.  It  is  on  this  principle  we  may  ac¬ 
count  for  the  destructive  effects  of  fulminat¬ 
ing  mixtures,  and  other  inflammable  com¬ 
pounds.  In  the  course  of  some  experiments 
we  instituted  for  the  purpose  of  ascertaining 
the  piopulsive  effort  of  an  explosive  mixture 
of  oxygen  and  hydrogen  gases,  we  ascertained 
that  under  the  most  favourable  circumstances 
the  force  generated  did  not  exceed  ten  atmo¬ 
spheres,  yet  judging  from  the  minute  parti¬ 
cles  into  which  glass  was  shattered  by  its  ex¬ 
plosive  action,  we  are  induced  to  believe  that 
the  intensity  of  the  force  must  he  greater 
than  that  of  gunpowder. 

Ihe  loud  report  made  by  most  fulminating 
compounds  shows  that  the  intensity  of  their 
action  must  far  surpass  that  of  gunpowder. 
The  cause  of  the  report  is  the  sudden  dis¬ 
placement  of  the  air  by  the  gas  generated 
during  inflammation  of  the  compounds.  This 
is  so  rapid  that  the  gases  produced  by  the 
rapid  chemical  union  of  the  elements  of  the 
substance  strikes  the  air  with  as  much  violence 
as  does  gunpowder  when  rammed  into  a 
cannon.  The  vast  difference  in  the  efforts 
exerted  by  gunpowder  and  by  fulminating 
mixtures  is  evidenced  by  firing  them  when 
unconfined.  An  ounce  of  gunpowder  will 
scarcely  make  any  report,  whilst  a  few  grains 
or  fulminating  silver  gives  a  report  like  a 
pistol.  The  effects  of  such  fulminating 
mixtures  show  also  the  far  greater  intensity 
of  their  efforts.  When  gunpowder  is  fired 
unconfined,  a  large  quantity  is,  required  to 
produce  any  effect.  It  was  the  practice  du- 
i  ing  the  recent  war  in  India  for  our  soldiers 
to  blow  open  the  gates  of  towns  by  firing- 
bags  of  gunpowder,  but  nothing  less  than 
many  pounds  could  generate  sufficient  ex¬ 
plosive  force.  The  effect  in  such  cases  must 
be  produced  by  the  reaction  of  the  air,  for 
the  explosive  force  would  be  dissipated  in 
the  atmosphere  if  its  action  were  not  so  great 
and  so  suaden  as  to  meet  with  resistance 
from  the  air,  which  constitutes  the  point 
d’appui  whereon  the  force  acts  in  the  oppo¬ 
site  direction.  When  unconfined  fulminating 
mercury  is  exploded  it  obtains  this  point 
d’appui  on  the  air  by  the  greater  intensity 
of  its  action  when  the  quantities  ai-e  grains 
instead  of  pounds.  It  is  for  this  reason 
that  the  effort  of  fulminating  mercury  is  ob¬ 
served  to  be  directed  downwards  when 
fired  on  a  table.  The  resistance  of  the  air 
above  serves  as  its point  d'appuis,  and  enables 
it  to  penetrate  into  the  substance  of  the  re¬ 
sisting  body  underneath . 
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A  much  more  formidable  compound  than 
the  fulminating  preparations  of  the  metals  is 
the  chloride  of  nitrogen,  which  was  discovered 
in  1812  by  M.  Dulong  the  French  chemist, 
and  its  nature  was  investigated  by  the  late 
Sir  Humphrey  Davy.  This  substance  is  an 
oily  liquid,  and  the  most  minute  drop  ex¬ 
ploded  on  the  point  of  a  knife  will  shatter 
the  blade  to  pieces  with  a  loud  report.  Its 
effects  were  recently  exhibited  by  Professor 
Faraday  during  a  lecture  at  the  Royal  Insti¬ 
tution,  when  a  very  small  drop  on  the  centre 
of  a  plate  was  exploded,  and  broke  the  porce¬ 
lain  into  pieces.  This  compound  explodes 
on  the  slightest  concussion  ;  by  throwing  a 
drop  into  olive  oil,  or  by  touching  it  with  phos- 
phoros,  an  explosion  immediately  ensued. 

Compared  with  such  fulminating  com¬ 
pounds,  the  force  of  gunpowder  seems  feeble. 
We  are  not  aware  of  any  attempt  having 
been  made  to  apply  them  as  projectile  forces, 
nor  as  explosive  agents  ;  but  from  the  expe¬ 
rience  of  their  action  in  small  quantities  there 
can  be  little  doubt  that  the  percussive  effects 
of  fulminating  mercury,  or  of  chloride  of 
nitrogen,  would  be  as  superior  to  those  of 
gunpowder,  as  the  latter  is  superior  to  steam 
as  a  percussive  agent.  It  is  not  improbable 
that  a  shell  charged  with  either  of  those  com¬ 
pounds  would  produce  effects  equally  as 
destructive  as  the  agent  employed  by  Captain 
Warner,  but  hitherto  the  danger  of  the  mani¬ 
pulation  has  prevented  many  experiments  of 
the  kind  from  being  made.  It  is  not,  there¬ 
fore,  so  much  the  magnitude  of  the  force 
exerted  as  the  mode  of  safely  controlling  it 
in  which  the  merit  of  Captain  Warner’s  in¬ 
vention  depends.  Forces  far  more  destruc¬ 
tive  than  gunpowder  have  been  long  known, 
but  they  have  remained  useless  from  the 
difficulty  of  their  applicatoin.  If  Captain 
Warner  has  overcome  this  difficulty,  even 
supposing  the  force  employed  not  to  be  new, 
he  will  have  succeeded  as  effectually  in 
changing  the  art  of  war  as  did  the  inventor 
of  gunpowder. 


TO  CORRESPONDENTS. 

“  R.  M.”  will  observe  that  we  have  com¬ 
plied  with  his  request. 

“A  Subscriber.” — Two  guineas  thrown 
away. 

“An  Inquirer.” — Marsh’s  test. 

“X.  Y.  Z.”  (Cheltenham). — Have  the 
goodness  to  send  your  name  and  address,  in 
order  that  we  may  communicate  with  you 
privately. 

“  D.  A.”  (St.  Petersburg.) — Brande’s 
Manual  of  Chemistry. 

“Alpha.” — We  do  not  know  them,  but 
will  make  inquiries  for  you. 


“  A  Member  of  the  Pharmaceutical 
Society”  is  recommended  to  put  his  ques¬ 
tion  concerning  the  utility  of  that  Society  to 
the  Secretary,  or  Mr.  Jacob  Bell. 

Several  Members  of  the  Pharmaceutical 
Society  have  written  to  us  during  the  past 
month,  requesting  our  interference.  The 
Society  is  fast  finding  its  level. 

Numerous  correspondents  answered  by 
post. 


SUMMARY  OF  METEOROLOGICAL 
OBSERVATIONS  MADE  AT  OTLEY, 
YORKSHIRE,  IN  JUNE,  1841. 


BY  E.  THOMPSON. 
BAROMETER. 

Monthly  mean .  29  /2 

Mean  at  9  a.m .  29 ‘69 

,,  at3p.m .  29‘72 

,,  at 9 p.m .  29‘75 

Maximum  on  11th .  30‘02 

Minimum  on  Gth .  29*47 

Range .  -55 

THERMOMETER. 

Monthly  mean .  54° 

Mean  of  maxima . 67 

,,  minima .  47 

Maximum  on  13th .  70 

Minimum  on  4th  .  41 

Range . 29 


Rain. — L88  inches. 

WIND. 

Days. 

N.  2 
N.E.  4 
E.  2 
S.E.  0 

WEATHER. 

Days.  Days 


Clear - -  0  Rain .  5 

Cloudy .  19  Hail  .  0 

Overcast .  3  Thunder  ....  4 

Showers .  6  Lightning ....  2 


GENERAL  REMARKS. 

The  first  half  of  the  month  was  a  continu¬ 
ation  of  the  uninterrupted  drought  which 
lasted  nearly  three  months.  On  the  1 7th 
copious  showers  fell,  which  were  followed  by 
others  at  intervals  ;  and  on  the  24th  there  was 
a  tremendous  storm  of  thunder  and  light- 
ning,  continuing  for  nearly  the  whole  day. 


Not  a  Bene. — All  Communications,  Boohs 
for  Review ,  and  Substances  to  be  Analysed, 
must  be  addressed  “  To  the  Editors  of  the 
Chemist,  310,  Strand,  Londpn .”  Communi¬ 
cations  must  be  prepaid,  and  sent  before  the 
15//j  of  each  month;  Books  Jor  Review  before 
the  10th. 


Days. 
S.  6 
S.  W.  8 
W.  9 
N.W.  0 
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ON  THE  CONSTITUTION  OF  S  ALINE 
i  BODIES,  WITH  SOME  REMARKS 
ON  DR.  HARE’S  VIEWS  OF  THE 
SUBJECT. 

BY  REUBEN  PHILLIPS. 

In  the  July  number  of  The  Chemist,  Dr. 
Hare  quotes  the  following  paragraph  : — 
“  During  the  electrolysis  of  water,  and  such 
like  simple  combinations,  it  may  be  conceived 
that  oxygen  is  liberated  on  the  anode,  while 
the  hydrogen  passes  on  to  the  cathode  ;  or 
the  hydrogen  may  be  first  produced  on  the 
cathode,  and  the  oxygen  may  pass  on  from 
molecule  to  molecule  to  the  anode  ;  or  both 
effects  may  be  simultaneously  produced.’’ 
He  the  a  proceeds  to  say — “  In  the  first  place, 
I  deny  that  any  one  of  Mr.  Phillips’s  cases 
can  occur  ;  I  deny  that  either  hydrogen  or 
oxygen,  or  both,  can  correctly  be  said  to  pass 
from  one  electrode  to  the  other.  At  all 
events,  there  is  no  necessity  for  this  species 
of  locomotion.”  Then  follows  the  ordinary 
explanation  of  the  action,  which  I  then  did, 
and  do  now,  consider  as  most  probably  true  ; 
but  it  is  manifestly  incapable  of  proof,  and 
as  I  was  only  dealing  with  the  results  of  the 
electrolytic  action,  it  was  best  not  to  em¬ 
barrass  the  subject  with  such  doubtful  con¬ 
siderations  ;  however,  I  alluded  to  the  hypo¬ 
thesis  when  I  said  that  oxygen  may  pass  on 
from  molecule  to  molecule  to  the  anode. 

“  It  is  remarkable,”  observes  Dr.  Hare, 
“  that,  after  admitting  that  the  rationale 
which  I  have  given  is  consistent  with  one  of 
his  imaginary  cases,  Mr.  Phillips  should  con¬ 
sider  it  an  objection  that  it  would  not  comport 
with  two  other  cases  which,  by  his  premises, 
may  never  exist.” 

I  never  considered  it  an  objection  to  Dr. 
Hare’s  theory  that  it  would  not  comport 
with  all  three  cases,  until  it  was  shown  that 
the  former  case  is  untrue,  as  the  following 
quotation  will  show  : — “  Here,  then,  Dr. 
Hare’s  theory  fails  to  be  so  comprehensive  as 
the  one  advocated  in  this  country,  for  it 
requires  the  additional  assumption  that  the 
first  case  is  the  true  one.  But  certainly  this 
can  he  considered  as  not  at  all  justifying  us 
N,S.f  Vol,  IT,' — No,  XXI, ,  Sept,,  1844,. 


in  rejecting  it  as  untrue .”  That  is,  according 
to  the  data  given  in  the  preceding  portion  of 
the  paper  from  which  the  quotation  is  made, 
for  it  is  subsequently  shown  that  the  first  case 
is  not  true.  The  words,  “which,  by  his 
premises,  may  never  exist,”  contain  an  am¬ 
biguity ;  and  I  can  only  say  of  them,  that  I 
do  not  see  how  it  is  possible  to  imagine  other 
than  that  one  of  the  three  cases  must  exist. 
Recollect,  I  pay  no  regard  to  the  manner  in 
which  the  effects  may  be  conceived  to  be 
produced,  but  only  to  the  visible  results. 

Dr.  Hare  says — ■“  As  to  my  theory  not 
embracing  the  fact  of  the  ‘  transfer  of  acid 
and  alkali ,’  I  have  shown  in  my  letter  to 
Professor  Daniell,  published  in  the  Philo¬ 
sophical  Magazine  and  Journal  in  August 
last,  that  agreeably  to  neither  theory  should 
there  be  any  such  transfer.”  That  there  is 
such  a  transfer  is  a  fact  which  Dr.  Hare 
admits  Professor  Daniell  to  have  proved,  and 
hence  Dr.  Hare  admits  the  falsity  of  his  own 
theory  ;  but,  what  is  more  unaccountable,  he 
cannot  see  the  truth  of  the  other. 

1  would  remind  Dr.  Hare  that  the  transfer 
for  which  I  am  contending  differs  from  the 
transfer  to  which  he  alludes,  when  he  says 
that  “  the  electrolytic  process,  agreeably  to 
Faraday,  does  not  cause  any  transfer.” 

If  there  be  any  obliquity  in  the  facts  of 
which  I  have  availed  myself,  let  the  blame 
attach  to  Kane,  Graham,  Daniell,  and  others, 
who  referred  either  to  the  same  or  analogous 
facts,  in  the  first  instance,  as  forming  a  basis 
for  a  series  of  arguments  in  favor  of  the 
existence  of  salt  radicals.  “  Referring  to  the 
same,  or  to  analogous  facts,  I  have  endea¬ 
vored  to  counteract  these  arguments,”  ob 
serves  Dr.  Hare.  This  exactly  coincides 
with  the  opinion  I  had  previously  formed  of 
these  arguments,  that  they  contain  nothing 
new,  and  that  they  have  been  long  known  to 
chemists  ;  and  hence  the  force  of  my  remark, 
that  the  arguments  for  and  against  may  be 
regarded  as  equal,  seeing  that  no  chemist 
could  positively  say  on  which  side  the  truth 
lay. 

“  But  to  narrow  the  question,  I  request 
Mr,  Phillips  to  show,”  Ac,  It  is  strange 
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that  Dr.  Hare  should  ask  me  this  question. 
All  I  can  say  is,  that  I  am  unable  to  draw  the 
line  of  demarcation  between  these  bodies  any 
better  now  than  I  was  when  I  wrote,  “  that 
it  is  impossible  to  draw  the  line  of  demarca¬ 
tion  between  the  oxides,  chlorides,  sulphates, 
&c.  Therefore  I  think  that,  if  the  term  salt 
be  retained,  its  definition  will  be — any  elec¬ 
trolyte,  or  any  body  on  which  we  could 
confer  fluidity,  would  be  an  electrolyte.” 


ON  SUCCINIC  ACID  AND  ITS  COM¬ 
BINATIONS.* 

BY  PROFESSOR  FEHLING. 

I.  COMPOSITION  OF  THE  SUCCINATES. 

Succinic  acid  has  already  been  the  object  of 
numerous  investigations  :  M.  Felix  D’Arcet, 
especially,  has  determined  the  composition  of 
this  acid  in  the  anhydrous  and  hydrated 
states ;  and,  according  to  this  chemist,  the 
formula  C4  H2  0:i+  HO  is  admitted  for  the 
crystallised  acid,  and  that  of  C4  II-  O3  for 
the  anhydrous  acid.  It  is  possible  to  obtain 
it  isolated  in  the  state  in  which  it  exists  in  the 
anhydrous  salts,  a  property  not  possessed  by 
the  other  acids. 

Professor  Fehling,  who  was  formerly  occu¬ 
pied  with  the  study  of  this  interesting  acid, 
determined  on  resuming  it.  The  acid  which 
he  used  was  the  succinic  acid  of  commerce, 
obtained  by  sublimation,  purified  by  solution 
in  concentrated  nitric  acid,  and  freed  from 
musky  odor  by  several  crystallisations  in 
alcohol.  He  ascertained  its  purity  by  ele¬ 
mentary  analysis. 

The  bases,  especially  the  alkalis,  were 
determined  in  the  state  of  sulphates.  For 
this  purpose,  he  put  the  salt  to  be  examined 
into  a  platinum  crucible*  with  alcohol  and  an 
excess  of  sulphuric  acid  ;  then  he  heated  the 
lid  to  redness,  by  means  of  a  blowpipe  and 
spirit-lamp, until  the  mass  was  dry  and  white. 
When  necessary,  he  treated  it  a  second  time 
in  the  same  manner,  and  finally  heated  it 
very  strongly  with  an  argund  spirit-lamp,  in 
order  to  drive  off  the  excess  of  sulphuric  acid 
and  all  the  water.  With  certain  salts  it  is  as 
well  to  commence  by  reducing  them  to  char¬ 
coal,  then  treating  the  latter  by  sulphuric 
acid. 

SUCCINATES  OF  POTASSA. 

The  acid  combines  in  several  proportions 
with  this  base. 

Neutral  succinate  of  potassa.  2  (C4  H2  O3 
KO)  +  Aq. 

If  a  solution  of  succinic  acid  be  saturated 
by  pure  carbonate  of  potassa,  and  if  the 
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neutral  solution  be  evaporated,  thin  rliom- 
boidal  tables,  resembling  the  crystals  of 
chlorate  of  potassa,  are  obtained.  This  salt 
is  very  soluble  in  water,  as  well  as  in  alcohol, 
provided  that  the  latter  be  not  too  strong. 
It  is  unalterable  in  the  air. 

Acid  succinate  of  potassa ,  2  C4  H2  O3, 
KO  +  HO. 

This  salt,  dried  in  the  air,  is  anhydrous  ; 
it  loses  water  only  by  prolonged  heating,  and 
at  212°  F. 

Super-acid  succinate  of  potassa,  4  C4  H2 
O3,  KO  +  2  HO +  3  Aq. 

If  the  foregoing  salt  be  dissolved  in  as 
much  again  of  the  acid  as  it  already  contains, 
the  super-acid  salt  crystallises  by  cooling. 

SUCCINATES  OF  SODA. 

Neutral  succinate  of  soda,  C4  II2  O3,  Na 

O  +  6  Aq. 

This  salt  readily  crystallises  :  the  funda¬ 
mental  form  of  its  crystals  is  an  oblique 
rhomboidal  prism,  frequently  contracted  in 
the  direction  of  one  of  the  lateral  axes,  and 
then  they  appear  tabular.  Sometimes  the 
crystals  are  more  acute,  without  change  in 
the  composition.  This  salt  effloresces  only 
very  slowly  in  the  air. 

Acid  succinate  of  soda,  2  C4  II2  O3,  Na 
O  +  HO  G  Aq. 

This  acid -salt,  prepared  with  the  neutral 
salt,  with  the  addition  of  acid,  crystallises  in 
tabular  crystals,  whose  fundamental  form  is 
an  oblique  rhomboidal  prism,  contracted  in 
the  direction  of  the  principal  axis.  These 
crystals  are  ordinarily  large,  and  perfectly 
well  formed.  This  salt  slowly  effloresces  in 
the  air,  and  then  very  speedily  loses  an  equi¬ 
valent  of  water  of  crystallisation  equal  to 
4-5  per  cent. 

Succinate  of  ammonia,  C4  II2  O3,  N  H4  O. 

The  author  could  obtain  perfectly  neutral 
succinate  of  ammonia  only  with  the  mother- 
liquors  of  the  basic  succinate  of  lead.  Basic 
acetate  of  lead  was  precipitated  by  an  excess 
of  neutral  succinate  of  ammonia.  The  first 
concentrated  mother-liquors  were  evaporated, 
in  vacud,  over  sulphuric  acid,  and  as  soon  as 
the  mass  was  for  the  greater  part  crystallised, 
it  was  washed  with  a  small  quantity  of  water, 
in  order  to  remove  traces  of  lead — then 
pressed  between  leaves  of  paper,  and  dried  at 
from  104°  to  122°  F. 

SUCCINATE  OF  BARYTA, 

C4  II2  O3,  Ba  O. 

A  dilute  aqueous  solution  of  chloride  of 
barium  is  precipitated  only  at  the  end  of 
some  time  by  succinate  of  soda.  There  is 
then  formed  a  granular  crystalline  precipitate, 
whose  quantity  increases  as  the  liquor  evapo¬ 
rates.  The  salt,  when  once  formed,  is  very 
sparingly  soluble  in  water. 
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SUCCINATE  OF  LIME. 

The  neutral  succinate  of  soda  forms  a  pre¬ 
cipitate  only  after  some  time,  in  even  a  very 
concentrated  solution  of  chloride  of  calcium. 
This  precipitate  is  produced  more  rapidly 
warm  than  cold  :  in  the  first  case  it  is  formed 
of  very  clear  but  small  crystals  ;  in  the  latter 
it  resembles  more  the  pulverulent  state.  The 
quantity  of  water  which  these  two  precipitates 
contain  is  different,  and  depends  entirely  on 
the  temperature  at  which  the  salt  is  formed. 
We  obtain,  according  to  the  degree  of  tem¬ 
perature,  C4  H2  O3  Ca  O  +  3  Aq.,  or  C4  H2 
O3,  Ca  O  +  Aq. 

Acid  succinate  of  lime ,  2C4  H2  O3  CaO, 
HO  -i-  2  Aq. 

This  salt  is  produced  with  a  constant 
composition,  when  a  solution  of  succinic 
acid  is  made  to  act  on  carbonate  of  lime 
(marble)  in  fine  powder ;  the  temperature 
should  not  then  exceed  from  122°  to  140° 
F.  By  cooling,  the  salt  separates  in  crys¬ 
tals  which  are  often  several  millimetres 
long  ;  there  is  also  formed  at  the  same  time 
a  little  insoluble  neutral  succinate  of  lime, 
although  there  be  sufficient  acid  to  convert 
ail  the  lime  into  acid-succinate,  and  so  much 
the  more  of  it  is  formed  as  the  temperature 
of  the  liquor  is  higher.  It  is  ordinarily  easy 
to  separate  these  two  salts  by  mechanical 
means. 

SUCCINATES  OF  LEAD. 

Oxide  of  lead  and  succinic  acid  combine 
in  several  proportions,  the  formula  of  the 
neutral  succinate  is  C4  H2  O3,  PbO.  Several 
basic  succinates,  differing  in  their  proportion 
of  water,  may  be  obtained,  namely- — C8  H5 
O7,  3  PbO,  Cs  PI4  O6  3  PbO,  &c. ;  perbasic 
succinate  of  lead,  C8  H3  Os  +  5  PbO,  is  ob¬ 
tained  when  we  add  subacetate  of  lead,  and 
at  the  same  time  a  little  ammonia  to  a  solu¬ 
tion  of  succinate  of  ammonia,  a  white  salt 
insoluble  in  water  is  then  formed. 

SUCCINATE  OF  SILVER, 

C4  H2  O3,  Ag  O. 

Free  succinic  acid,  and  its  neutral  combi¬ 
nations  with  the  alkalies,  precipitate  the 
nitrate  of  silver;  a  white  insoluble  salt  is 
formed,  which,  dried  at  the  ordinary  tem¬ 
perature,  does  not  lose  water  at  392°  F., 
but  at  this  high  temperature  its  color  is 
changed. 

SUCCINATE  OF  OXIDE  OF  ETHULE,  $ 

C4  H2  O3,  C4  H50. 

The  most  expeditious  process  for  obtain¬ 
ing  large  quantities  of  succinic  ether  (impure 
indeed)  consists  in  mixing  succinic  acid  with 
alcohol  of  about  95  per  cent.,  in  heating  the 
mixture  to  ebullition,  and  then  in  passing 
hydrochloric  acid  gas  into  it  until  we  ascer¬ 


tain,  by  treating  a  small  portion  of  it  with 
water,  that  sufficient  succinic  ether  is  formed. 
In  order  to  purify  the  impure  ether,  Profes¬ 
sor  Fehling  gently  heats  it  in  a  sand-bath  in 
order  to  drive  oft’  the  small  quantities  of 
chloride  of  ethule,  then  he  adds  to  the 
liquor  a  little  carbonate  of  soda  and  water, 
washes  it  6’  or  8  times  with  pure  water,  heats 
it,  dries  it  over  chloride  of  calcium,  and 
rectifies  it ;  he  sets  aside  the  portion  of  the 
product  which  distils  at  214°.  With  respect 
to  the  rectification  of  succinic  ether  over 
oxide  of  lead,  employed  by  M.  D’Arcet,  it 
always  partially  decomposes  this  ether.  The 
pure  ether  has  the  properties  indicated  by 
M.  D’Arcet.  This  chemist  found  the  spe¬ 
cific  gravity  of  the  vapor  of  this  ether 
=  6*25  ;  Fehling  makes  it  6*30.  According 
to  calculation  it  is  =6 ‘05. 

The  action  of  potassium  or  sodium  on 
succinic  ether  gives  rise  to  a  slightly  yel¬ 
lowish  white  body,  fusible  at  270°  F.,  and 
completely  subliming  at  403°  F.  The  most 
simple  expression  of  its  composition  has 
been  found  =  CG  H4  O3.  This  combination 
is  analogous  in  its  properties  to  the  combi¬ 
nations  of  oxide  of  ethule  ;  insoluble  or 
sparingly  insoluble  in  water  it  readily  dis¬ 
solves  in  alcohol,  especially  with  the  aid  of 
heat.  Cold  ether  dissolves  it  in  all  propor¬ 
tions.  Professor  Fehling  proposes  hereafter 
to  resume  the  study  of  this  product. 

SUCCINATE  OF  OXIDE  OF  M ETHULE. 

The  author  obtained  this  combination  by 
a  process  analogous  to  that  of  the  preparation 
of  the  combination  of  ethule,  by  causing  hy¬ 
drochloric  acid  gas  to  react  on  a  hot  solution 
of  succinic  acid  in  pyroxylic  spirit. 

It  fuses  at  fi8t>  F..  and  solidifies  at  a 
little  below  60°  F.  ;  it  is  sparingly  soluble 
in  water,  and  dissolves,  on  the  contrary,  in 
alcohol  and  ether,  it  boils  at  388°  F.  The 
specific  gravity  of  the  liquor  is,  at  68°  F. , 
=1*1 179.  The  composition  of  the  combi¬ 
nation  ^=C4  H2  03+  C2  H3G. 

SUCCIN  AMIDE, 

C4  H2  O2,  H2. 

M.  D’Arcet,  who  did  not  know  this  body, 
gave  this  name  to  another  compound.  M. 
Fehling  obtained  succinamide  by  the  action  of 
liquid  ammonia  on  succinic  ether  ;  by  stirring 
frequently  a  white  deposit  is  very  soon  formed , 
whose  quantity  increases  in  the  space  of  a 
few  days.  This  precipitate  was  washed  with 
alcohol  in  order  to  remove  all  the  succinic 
ether,  then  dissolved  in  boiling  water,  in 
which  it  crystallises  in  great  quantity  by 
cooling  under  the  form  of  needles,  which 
lose  no  more  water,  when  they  are  heated  to 
212°  F.  These  crystals  dissolve  in  from  8 
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to  9  parts  of  water  at  212°  F.,  hut  only  in 
220°  at  59°  F.  Succinamide  is  almost 
insoluble  in  absolute  alcohol ;  it  is  more  so¬ 
luble  in  aqueous  alcohol ;  it  is  insoluble  in 
ether. 

If  succinamide  be  slowly  heated  towards 
r,00°  F.,  and  if  it  be  kept  for  some  time  at 
this  temperature,  it  speedily  disengages  a 
great  quantity  of  ammonia  ;  if  the  tempera¬ 
ture  be  afterwards  gradually  raised,  it  finally 
sublimes  into  a  white  mass,  and  little  char¬ 
coal  remains  in  the  retort.  The  product  of 
the  sublimation  is  bisuceinamide,  which  has 
sometimes  a  rather  acid  reaction.  It  is  dis-  j 
solved  and  crystallised  to  obtain  it  perfectly 
pure. 

Succinamide  contains  exactly  the  elements 
of  bisuceinamide  and  ammonia. 

2  (C4  H<  0';N)  —  Cs  H8  0‘  NH2  +  NIP. 

BISUCCINAMIDE. 

The  most  simple  mode  of  preparation 
consists  in  neutralising  ammonia  in  a  solution 
of  succinic  acid,  in  evaporating  the  mass  to 
dryness,  and  then  subliming;  ammonia  and 
water  are  at  first  disengaged,  and  bisuccin- 
amide  and  a  small  quantity  of  succinic  acid 
are  sublimed;  the  latter  is  removed  by 
several  crystallisations. 

The  aqueous  solution  of  bisuceinamide  dis¬ 
solves  a  great  quantity  of  oxide  of  lead  bymeans 
of  simple  digestion,  but  still  more  readily  by 
ebullition.  Carbonic  acid  decomposes  this 
combination,  and  precipitates  a  portion,  if 
not  the  whole,  of  the  oxide  of  lead,  in  the 
state  of  carbonate. 

Baryta  appears  also  to  form  a  similar 
combination  with  bisuceinamide ;  carbonic 
acid  precipitates  from  it  only  a  portion  of 
the  baryta. 

TI.  CONSTITUTION  OF  SUCCINIC  ACID. 

According  to. the  accurate  investigations 
of  M.  D’Arcet,  C  IP  O3  is  admitted  as  the 
expression  of  the  composition  of  one  equiva-  ( 
lent  of  anhydrous  succinic  acid  ;  succinic  ! 
acid  is,  therefore,  an  unibasic  acid.  Now,  it 
offers  this  peculiarity,  that  it  is  susceptible 
of  being  also  isolated  under  the  anhydrous 
form  in  which  it  exists  in  its  own  com¬ 
pounds  ;  a  simple  elevation  of  temperature 
is  alone  sufficient  to  separate  from  it  the 
basic  water  ;  it  is  not  ordinarily  the  same, 
as  is  known,  with  the  other  acids.  Tartaric 
acid,  indeed,  also  presents  some  trace  of  re¬ 
semblance  ;  its  basic  water  may,  indeed, 
likewise  be  eliminated  from  it  by  heat ;  but 
M.  Fremy  has  shown  that  there  is  formed, 
in  this  case,  two  acids  entirely  different  from 
tartaric  ar;d,  which  may  return  to-  the  state 
of  tartaric  acid  by  the  absorption  of  water. 

Benzoic  acid,  which  is  ag  volatile  as  sue  I 


ciuic  acid,  acts  in  a  different  manner  ;  it  is 
impossible,  by  heating  it  with  anhydrous 
phosphoric  acid,  to  obtain  it  in  the  anhy¬ 
drous  state  =C11  IP  O3. 

From  the  whole  of  the  facts  which  Pro¬ 
fessor  Fehling  has  observed,  and  from  those 
previously  known,  he  thinks  that  he  may 
conclude  that  the  acid  of  M.  D’Arcet,  C1  IF 
O3,  still  contained  water  (l  equivalent),  and 
that  the  anhydrous  succinic  acid,  as  it  exists 
in  his  combinations,  is  C1  IP  ():} — I  HO,  or. 
more  accurately,  2  C1  IP  0:1 — II()  =  CS  IP 
O’,  and  this  formula  will  then  express 
1  equivalent  of  anhydrous  acid.  lie  founds 
Ids  opinion  principally  on  the  composition 
and  properties  of  hyposulpho-succinic  acid 
and  its  salts,  bisuceinamide,  basic  succinate 
of  lead,  and  succinate  of  oxide  of  ethnic. 
But  this  hypothetical  dry  acid  is  not  sus¬ 
ceptible  of  being  isolated  without  decompo¬ 
sition. 

The  crystallised  acid,  C4  IP  O'+IIO, 
would  be,  according  to  this  view,  Cs  IP  O  ’  -t- 
3  IIO  ;  this  acid  would  contain,  therefore, 
3  eqs.  of  water  separable  by  bases  ;  that  is  to 
say,  it  is  a  tribasic  acid.  In  certain  respects, 
this  acid  certainly  does  not  resemble  poly- 
basic  acids,  especially  because  it  has  not 
hitherto  been  possible  to  prepare  the  tribasic 
succinate  of  silver  — C3  IP  05+  3  Ag.  O,  any 
more  than  the  double  salts  containing  potassa 
and  soda  ;  however,  it  differs  in  many  re¬ 
spects  from  the  unibasic  acids. 

Now,  if  the  crystallised  acid  is  a  tribasic 
acid,  we  should  expect  to  have,  as  with  the 
citric  and  phosphoric  acids  &c.,  3  series  of 
salts,  namely  : — 


S,  3  MO 


S,{ 


2  MO 
IIO 


S, 


r  mo 

1  2  HO 


(M.  here  designates  a  metal.) 

Most  of  the  combinations  examined  belong 
only  to  the  second  series. 

If  the  crystallised  acid  S,  3  HO,  be  heated 
to  284°  F.,  it  loses  IIO;  the  sublimed  acid 


is  formed=S  2  110;  at  a  high  temperature, 
it  disengages  still  more  water,  and  (here  is  a 
formation  of  anhydrous  acid  S  IIO  :  we  have 
here,  therefore,  three  acids  S,  3  IIO,  Sr2  IIO, 

2  IIOS  IIO  analogous  in  their  formation  and 
composition  with  the  three  phosphoric  acids. 

These  three  succinic  acids  present  great 
differences  in  their  properties,  and  it  may  be 
concluded  that  the  disengagement  of  water, 
without  decomposing  the  radical,  may,  how¬ 
ever,  effect  a  change  in  the  constitution  of 
the  acid,  as  is  observed  in  similar  circum¬ 
stances  with  phosphoric  and  tartaric  acids. 
Crystallised  acid  fuses  at  356u  F.,  and  boils  at 
105’'  F. ;  sublimed  arid  fuses  at  320°  F. ,  and 
boils  at  -I <>7^  F.  ;  the  anhydrous  acid  fusts 
at  287y  F..  and  boils  at  48‘i  F. 
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It  is  evident  that  the  acids  which  contain 
least  water  have  a  lower  point  of  fusion  than 
the  crystallised  acid.  Rut  now,  the  most 
important  question  to  be  solved  was,  whether 
the  succinic  acids,  corresponding  to  pyro  and 
meta  phosphoric  acids,  may  also  form  peculiar 
salts  which  may  be  to  the  ordinary  suc¬ 
cinates  what  the  pyrophosphates  are  to  the 
phosphates.  However,  the  acids  indicated 
seem  to  be  promptly  converted  into  ordinary 
succinic  acid,  by  contact  with  water,  in  the 
same  way  as  tartralic  and  tar  trelic  acids  from 
tartaric  acid,  in  similar  circumstances. 

A  bibasic  salt  of  lead,  S,  2  Pb  O,  seems  to 
be  separated  by  heat  from  ether,  which  holds 
in  solution  oxide  of  lead  ;  the  unibasic  acid 

8,  HO,  has  been  found  by  Professor  Fehling 
in  only  one  combination,  the  product  of  de¬ 
composition  of  succinic  ether  by  potassium 

=  SAeO. 

Bisuccinamide  should  also  be  considered  as 
a  product  of  the  decomposition  of  this  latter 
acid, 

C8  Ii3  Q5  and  NR3=CS  II3  G1,  Nil2— PI O. 

The  succinamide  extracted  from  succinic 
ether  is  the  only  combination  whose  com¬ 
position  is  more  simple  if  we  admit  an¬ 
hydrous  succinic  acid  — C4  H2  O3  ;  this  com¬ 
bination  is  then  =  C4  H2  Q2  +  2N  II- ;  if  we 
double  this  formula,  Cs  B8  O4  N2,  we  may 
consider  this  body  as  C8  H3  O4  N IT2  +  NH3 ; 
that  is  to  say,  as  a  combination  of  bisuc¬ 
cinamide  +  ammonia,  and  this  formula  ac¬ 
curately  expresses  the  mode  of  decomposition 
of  this  amide  at  an  elevated  temperature. 
The  mode  in  which  succinamide  acts  with 
chloride  of  platinum  also  comes  in  support 
of  this  opinion  :  if  we  add  chloride  of  plati¬ 
num  to  a  boiling  solution  of  succinamide, 
there  is  formed  by  cooling,  or  by  evapora¬ 
tion  at  a  gentle  heat,  yellow  octahydrous  of 
a  Combination  presenting  the  greatest  re¬ 
semblance  to  the  aromoniacal  hydrochlorate 
of  platinum,  of  which  it  has  also  the  com¬ 
position  :  this  salt  does  not  contain  it;  it 
contains  40  per  cent,  of  platinum  and  2'0 
of  hydrogen.  Bisuccinamide,  treated  by 
chloride  of  platinum  in  the  same  manner  as 
succinamide,  gives  a  clear  solution,  which 
remains  so,  even  when  evaporated  to  the 
consistence  of  a  syrup,  The  residue  forms 
with  water  a  clear  solution  ;  but  the  latter 
precipitates,  by  the  addition  of  alcohol,  a 
very  slight  trace  of  ammoniaco-hydrochlorate 
of  platinum.  Its  quantity  is  extremely  small, 
compared  'with  that  furnished  by  succinamide. 

1  gramme  of  succinamide  gave  exactly 

2  grammes  of  ammoniaco-hydrochlorate  of 
platinum ;  this  result  is  in  accordance  with 
the  opinion  which  admits  1  equivalent  of 
ammonia— NH3  in  C8  H8  Ol  N2. 


ON  THE  VOLATILE  ACIDS  OF 
BUTTER.* 

BY  J.  U.  LERCH. 

M.  Chevrrui/s  process  of  preparing  the 
volatile  acids  of  butter  consists,  as  every  one 
knows,  in  decomposing  the  soap  of  butter  by 
tartaric  acid,  in  kneading  the  fat  acids  sepa¬ 
rated  with  water,  until  the  water  which  runs 
off  has  no  longer  any  acid  reaction.  This 
acid  water  contains  in  solution  butyric, 
caproic,  and  capric  acids  :  it  is  saturated  by 
baryta-water,  and  evaporated  to  dryness  : 
the  three  corresponding  barytic  salts  are 
separated  from  each  other  by  means  of  their 

difference  of  solubility  in  water.  M.  Lerch 

%> 

finds,  especially,  two  inconveniences  in  this 
process.  In  the  first  place,  only  a  smail 
quantity  of  volatile  fat  acid  is  obtained, 
partly  because  they  are  sparingly  soluble, 
and  because,  although  kneaded  with  water, 
they  are  not  very-thoroughly  penetrated  by 
that  liquid,  a  condition  necessary  for  the 
complete  solution  of  the  soluble  acids  ;  and, 
in  the  second  place,  it  is  cot  done  out  of 
access  of  the  air,  and,  consequently,  the 
possibility  of  an  alteration  of  this  fluid  is  not 
avoided  ;  the  powerful  odor  of  the  volatile 
acids  of  butter  may  already  cause  it  to  be 
presumed.  The  author  pursued  the  fol¬ 
lowing  pocess  : — He  completely  saponifies 
fresh  butter  by  potassa  in  an  alembic. 
This  soap  is  decomposed  in  the  retort  by 
sulphuric  acid,  then  the  head  is  luted,  and 
the  aqueous  liquid  distilled  to  one-fourth. 
More  water  is  then  added,  and  it  is  again 
submitted  to  distillation,  and  continues  thus 
until  the  water  extracted  by  distillation  has 
no  longer  any  acid  reaction.  In  this  manner, 
the  volatile  fat  acids  pass  into  the  receiver 
like  essential  oils.  We  likewise  operate  out 
of  the  action  of  the  air.  From  about  a  pound 
of  butter,  4 — 5  measures  of  a  milky  liquid 
obtained,  on  which  arise  drops  of  oil,  as 
well  as  a  solid  or  soft  fat  substance.  The 
aqueous  product  of  the  distillation  is  im¬ 
mediately  saturated  in  the  same  manner  by 
baryta-water,  and  it  is  kept  well  corked 
till  the  end  of  the  distillation.  When  the 
latter  is  concluded,  the  retort  is  cleaned, 
and,  after  having  put  on  the  head,  the 
liquors  saturated  with  baryta -water  are 
evaporated  until  reduced  to  one-twentieth, 
and,  finally,  the  concentrated  solution  is 
evaporated  to  dryness  while  still  warm,  in  a 
retort.  The  mass  of  barytic  thus  obtained 
is  formed  of  two  parts,  one  very  soluble,  the 
other  sparingly  soluble.  The  very  soluble 
portion  is  formed,  according  to  circum¬ 
stances,  of  two  barytic  salts,  butyrate  and 
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caproate,  or  only  of  the  barytic  salt  of  a 
new  acid,  which  the  author  calls  vaccinic 
acid;  it  then  contains  little  or  no  butyric 
and  caproic  acids. 

The  sparingly  soluble  portion  is  formed 
of  barytic  salts  of  two  different  acids,  which 
M.  Chevreul  has  described  together  under 
the  denomination  of  caproate  of  baryta. 
Tli 3  sparingly  soluble  salts  of  baryta  form 
about  the  twentieth  of  the  very  soluble  salts, 
and  the  whole  of  the  salts  of  baryta  nearly 
of  the  saponified  butter.  In  order  to  sepa¬ 
rate  these  salts  from  one  another,  this  mass 
is  boiled  with  about  5  or  (i  parts  of  water. 
The  very  soluble  portion  is  dissolved  ;  that 
which  is  sparingly  soluble  remains.  The  so¬ 
lution  of  the  very  soluble  salts  is  made  to 
crystallise.  If  we  obtain  at  the  first  crys¬ 
tallisation  crystal  presenting  the  appearance 
of  benzoate  of  lime  which  do  not  effloresce, 
it  is  caproate  of  baryta,  and  we  have  also  in 
the  solution  the  second  salt,  the  butyrate 
of  baryta.  But  there  are  formed  groups  of 
small  crystals  the  size  of  a  nut,  which  rapidly 
effloresce,  and  which  have  the  appearance  of 
certain  groups  of  natural  carbonate  of  lime  ; 
it  is  vaccinate  of  bai’yta  ;  then  neither  buty¬ 
rate  nor  caproate  of  baryta  must  be  sought 
for. 

The  circumstances  in  which  butter  contains 
vaccinic  acid,  or  butyric  and  caproic  acids, 
are  unknown  to  the  author.  The  butter  of  the 
summer  of  1842,  which  was  remarkable  for  its 
great  dryness,  as  well  as  that  of  the  following 
winter,  presented  to  him,  in  several  experi¬ 
ments,  no  other  very  soluble  barytic  salt  than 
the  vaccinate  ;  on  the  contrary,  the  butter  in 
the  summer  of  1843,  did  not  contain  vaccinic 
acid,  but  contained  the  other  two  acids,  bu¬ 
tyric  and  caproic. 

SEPARATION  OF  THE  VERY  SOLUBLE 
BARYTIC  SALTS. 

To  separate  the  butyric  and  caproic  acids, 
the  mixture  of  the  very  soluble  barytic  salts 
is  dissolved  in  water  and  the  liquor  is  evapo¬ 
rated,  in  order  that  it  may  crystallise.  The 
first  crystallisations  give  long  needles  of  a 
silky  lustre,  grouped  under  the  form  of  tufts ; 
if  we  seize  the  proper  degree  of  concentration 
of  the  liquor,  almost  all  the  caproates  crys¬ 
tallise.  All  the  solution  is  formed  into  a 
pap  of  fine  needles,  from  which  the  fluid  i9 
carefully  pressed,  and  which  is  purified  by 
several  crystallisations.  4  he  remainder  of 
the  liquor  is  then  abandoned  to  spontaneous 
crystallisation  by  exposure  in  preference  to 
the  sun.  At  first.,  new  crystals  of  caproate 
of  baryta  are  obtained,  then  the  form  changes; 
laminar  crystals  of  a  pearly  lustre  are  seen 
to  appear  ;  che  ulterior  crystallisations  are 
all  almost  pure  butyrate  of  baryta,  whose 


purification  is  completed  by  several  crys¬ 
tallisations. 

BUTYRIC  ACID. 

The  salts  of  this  acid  have  been  accurately 
described  by  M.  Chevreul;  M.  Lereh  con¬ 
tents  himself,  in  his  memoir,  with  detailing, 
with  respect  to  them,  the  facts  concerning 
which  he  disagrees  with  M.  Chevreul,  or 
concerning  which  the  latter  chemist  has 
made  no  investigations. 

The  butyrate  of  baryta  presents  two  dif¬ 
ferent  crystallisations :  one  is  formed,  as 
M.  Chevreul  described  it,  of  bracleae,  and 
of  flexible  flattened  prisms;  the  other  of 
hard,  granular  crusts :  it  is,  however,  pos¬ 
sible,  by  means  of  several  crystallisations, 
to  change  also  this  latter  form  into  the 
former.  The  butyrate  does  not  contain 
water  of  crystallisation.  If  the  purity  of 
the  salt  is  complete,  it  is  almost  inodorous, 
unalterable  in  the  air,  in  a  sand-bath,  and 
infusible.  MM.  Pelouze  and  Gelis  state  that 
this  contains  water  of  crystallisation,  and  that 
it  fuses  at  2V  F.  M.  Lereh  concludes  that 
these  chemists  examined  a  salt  of  a  different 
constitution.  According  to  his  analyses,  the 
formula  of  butyrate  of  baryta  is  Cs  11 7 
O3*  +  Ba  O,  and  its  atomic  weight  1951*07- 

BUTYRATE  OF  SILVER. 

This  salt  forms  a  coagulated  precipitate 
when  nitrate  of  silver  is  decomposed  by  con¬ 
centrated  solutions  of  butyrate  of  baryta ;  if 
the  solutions  are  very  dilute,  turbidness  only 
is  produced ;  the  liquor  then  gives  rise,  by 
spontaneous  evaporation,  to  dentritic  crystals 
of  butyrate  of  silver.  If,  in  the  precipi¬ 
tation  of  this  salt,  a  reduction  is  operated, 
it  arises  from  the  presence  of  a  small  quan¬ 
tity  of  vaccinic  acid.  Its  formula  is  C8  II7 
O3,  AgO,  and  its  atomic  weight  2445-8. 

BUTYRATE  OF  OXIDE  OF  ETHULE. 

It  is  easily  obtained  by  mixing  the  salt  of 
baryta  with  alcohol  and  sulphuric  acid,  and 
boiling  the  mixture.  The  ether  separates 
on  the  surface  immediately  after  it  has  been 
heated.  It  is  removed,  washed  with  water, 
dishydrated  by  chloride  of  calcium  and  rec¬ 
tified.  The  product  of  the  distillation  is 
collected  only  when  the  boiling  poiut  reaches 
230°  F.  Butyric  ether  is  a  very  mobile 
limpid  liquid ;  it  has  a  very  agreeable  odor 
of  fruit,  similar  to  that  of  pippins  ;  its  taste 
is  sweet,  with  a  slightly  bitter  after-taste  :  it 
boils  at  230°  F. ;  its  formula  is  C12  11 12  O'1. 

*  This  result  agrees  wTith  that  of  MM. 
Pelouze  and  Gelis,  but  it  differs  from  that 
which  has  been  obtained  in  the  laboratory  of 
M.  Mulder,  and  which  gives,  conformably 
to  the  investigation  of  M.  Bromeis,  C8  II0 
O3  +  Aq,  as  the  formula  of  butyric  acid. 
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CAPR01C  ACID. 

Caproate  of  Baryta. — It  crystallises  in 
prismatic  needles  of  the  length  of  Qm  027  to 
Qrn  041,  of  a  silky  lustre,  grouped  in  the 
form  of  tufts.  It  does  not  contain  water  of 
crystallisation,  and  is  not  altered  in  the  air. 
Its  composition  corresponds  to  the  formula 
C12  H12  O2  +  Ba  O.  Its  atomic  weight  is  2304. 

Caproate  of  silver. — The  precipitation  of 
a  solution  of  caproate  of  baryta  by  nitrate  of 
silver,  gives  rise  to  a  coagulated  white  pre¬ 
cipitate,  which  is  not  reduced.  It  is  much 
less  soluble  in  water  than  butyrate  of  silver, 
and  does  not  crystallise.  Its  formula  is 
C13  H11  Q3+  Ag  O. 

Caproate  of  oxide  of  ethale . — It  is  ob¬ 
tained  like  butyric  ether ;  it  is  formed  and 
separated  more  easily  and  more  promptly 
than  the  latter,  after  the  salt  of  baryta  has 
been  heated  with  alcohol  and  sulphuric  acid. 
Is  is  collected  in  the  rectification  only  when 
the  boiling  point  reaches  248°  F.  It  is 
limpid  ;  it  has  a  taste  and  an  odour  analagous 
to  those  of  butyric  acid,  but  rather  stronger. 
The  odor,  however,  is  not  so  fine  and  has  a 
greater  resemblance  to  that  of  butter.  The 
boiling  point  is  248p  F.  It  is  composed  of 
C16  H16  CM. 

SPARINGLY  SOLUBLE  SALTS  OF  BARYTA. 

The  mass  of  these  latter  is  likewise  formed 
of  salts  of  two  different  fat  acids.  The  author 
calls  caprylic  acid  that  which  furnishes  the 
most  soluble  salt  of  baryta ;  he  retains  for  the 
other  the  denomination  of  capric  acid  given 
by  M.  Chevreul.  Their  separation  does  not 
present  any  particular  difficulties. 

The  residue  of  the  solution  of  the  caproate 
and  butyrate  of  baryta  is  dissolved  in  the 
quantity  of  boiling  water  necessary  for  effect¬ 
ing  its  complete  solution,  and  the  liquor  is 
filtered  while  still  warm.  During  cooling, 
this  latter  is  filled  with  fine  scales  of  a  greasy 
lustre  of  caprate  of  baryta,  which  are 
deposited  under  the  form  of  a  crystalline 
precipitate. 

The  mother-liquors  are  decanted  and 
evaporated  until  reduced  to  about  one- 
fourth  ;  by  this  means,  a  fresh  quantity  of 
crystals  of  caprate  of  baryta  is  obtained. 
They  are  all  purified  by  several  crystallisa¬ 
tions.  The  mother-liquors  of  this  salt  con¬ 
tain  caprylate  of  baryta  in  solution.  The  best 
mode  of  evaporation  consists  in  exposing 
them  to  the  sun ;  there  are  then  formed 
grains  of  the  size  of  poppy-seed  and  small 
pappy  groups  of  caprylate  of  baryta. 

Such  is  the  best  means  of  separating  the  very 
soluble  and  the  sparingly  soluble  salts  of 
baryta ;  but  it  is  not  possible  to  isolate  them 
completely. 


CAPRYLIC  ACID. 

Caprylate  of  baryta. — It  crystallises,  by 
evaporation  in  warm  solutions,  in  fine  scales 
with  a  greasy  lustre,  and  by  spontaneous 
evaporation  in  the  air,  in  white  grains,  of  the 
size  of  poppy-seeds,  resembling  lime.  It  is 
sparingly  soluble  in  water,  unalterable  by 
desiccation  in  the  air,  as  well  as  at  the  tem¬ 
perature  of  212°  F.  It  does  not  contain 
water  of  crystallisation.  The  solutions  are 
not  decomposed  by  long  exposure  to  the  air. 
It  is  formed  of  C16  IT15  O3  +  Ba  O,  and  its 
atomic  weight  is  =  2657”7.  w 

CAPRYLATE  OF  SILVER. 

It  forms  a  white  precipitate,  almost  inso¬ 
luble  in  water,  by  the  mixture  of  a  solution 
of  barytic  salt  with  nitrate  of  silver. 

CAPRIC  ACID. 

Caprate  of  baryta. — This  salt  crystallises 
by  cooling  from  hot  solutions  in  needles  or 
in  fine  small  scales,  grouped  under  the  form 
of  dendrites,  a  property  which  distinguishes 
it  from  the  caprylate.  It  is  very  sparingly 
soluble  in  water.  Almost  all  the  salt  preci¬ 
pitates  from  a  solution  carried  to  the  heat  of 
ebullition.  It  is  not  altered  by  desiccation 
in  the  air  or  at  the  temperature  of  212°  F. 
It  does  not  contain  water  of  crystallisation. 
The  aqueous  solution  is  not  decomposed  by 
long  exposure  to  the  air  ;  its  formula  is  C20 
H19  03  +  Ba  Q,  and  its  atomic  weight  3011. 

VACCINIC  ACID. 

We  will  here  call  to  mind  that,  when  the 
very  soluble  barytic  salts  of  the  volatile  acids 
of  butter  are  dissolved  in  water  and  crystal¬ 
lised,  or  else  when  crystals  of  caproate  of 
baryta  are  first  obtained,  and  butyrate  of 
baryta  remains  in  solution,  or  when  groups 
are  formed,  of  the  size  of  a  nut  of  small  pris¬ 
matic  crystals  ;  that,  in  this  latter  case,  it  is 
useless  to  seek  for  capro'ic  and  butyric  acids, 
but  that  they  contain  a  new  acid,  vaccinic 
acid. 

VACCINATE  OF  BARVTA. 

Its  crystals,  whose  form  has  just  been 
described,  contain  water  of  crystallisation, 
effloresce  very  readily  in  air,  and  become 
quite  like  chalk,  and  have  a  very  distinct  odor 
of  butter,  whilst  the  pure  caproate  and  buty¬ 
rate  do  not  effloresce  at  all,  and  are  almost 
inodorous.  Its  solubility  in  water  is  nearly 
equal  to  that  of  the  butyrate.  The  saturated 
solution  is  as  thick  as  oil.  If  vaccinate  of 
baryta  be  redissolved  in  water,  and  il  the 
liquor  be  evaporated  in  a  retort,  it  crystallises 
without  alteration.  If  the  crystals  be  exposed 
for  a  long  time  to  the  air,  they  finally  almost 
completely  lose  their  odor.  If  they  they  are 
then  redissolved3  they  do  not  crystallise ;  but 
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we  obtain  in  their  place  crystallisations  of 
caproate  and  butyrate  of  baryta.  A  long  ex¬ 
posure  to  the  air,  or  long  boiling  in  open  cap¬ 
sules  of  a  solution  of  this  salt,  produces  the 
same  result. 

There  is  then  neither  a  separation  of  baryta, 
nor  a  disengagement  of  acid  vapors  :  the 
neutrality  remains  the  same. 

Vaccinic  acid,  therefore,  saturates  precisely 
as  much  baryta  as  the  two  acids  to  which  it 
gives  rise.  The  relative  quantity  of  caproate 
and  butyrate  ot  baryta  formed  is  in  the  ratio 
of  the  atomic  ^weights  of  these  two  salts.  If 
vaccinate  of  baryta  be  decomposed  by  sul¬ 
phuric  acid  in  the  air,  if  the  acid  separated  be 
distilled,  if  it  be  saturated  by  baryta,  and  if 
the  solution  be  crystallised,  only  caproate  and 
butyrate  of  baryta  are  obtained.  If  a  solu¬ 
tion  of  vaccinate  of  baryta  be  mixed  with  a 
solution  of  silver,  a  white  coagulated  preci¬ 
pitate  is  formed,  which  is  soon  reduced,  and 
which  smells  strongly  of  butyric  acid. 

It  results  from  these  investigations  that 
vaccinic  acid  is  easily  decomposed  under  the 
influence  of  oxygenising  substances,  air  and 
oxide  of  silver,  into  two  acids — the  caproic 
and  butyric ;  as  neither  any  carbonaceous 
substance  nor  baryta  is  separated.  Vaccinic 
acid  must  contain  the  whole  of  the  atoms  of 
carbon  of  the  caproic  and  butyric  acids. 

It  should  saturate  quite  as  much  baryta 
as  caproic  and  butyric  acids  combined  ; 
only  it  will  contain  less  oxygen  than  these 
two  latter,  supposing  that  there  is  neither 
diminution  nor  augmentation  of  water.  How¬ 
ever,  the  author  is  not  yet  quite  certain  of 
the  composition  of  vaccinate  of  baryta.  The 
formula  C*°  H18  O5  +  2  11a  O  to  which  his 


investigations  have  led  him,  but  which  he 
does  not  give  as  positive,  would  very  well 
explain  its  decomposition  into  butyrate  and 
caproate  of  baryta ;  for, 


C2n  His  Q5  2  Ba  O  + 


Cs  IF  0:i  + 

C12  H11  O3  Ba  O. 


If  we  compare  the  four  volatile  acids  of 
butter,  which  we  have  just  been  studying,  we 
find  a  striking  relation  between  their  formula; 
they  contain,  indeed,  like  the  other  fatty- 
acids,  multiples  of  C  11  with  4  atoms  of 
oxygen. 

8  atoms  of  C  II  give  butyric  acid,  1 2  atoms 
caproic  acid,  16  atoms  caprylic  acid,  and  20 
atoms  capric  acid. 

Butyric  acid  . .  =  C8  H8  O4  =  8  C  H  +  O4 


Caproic .  =  C12  H12  O4  =  1 2  C  II  +  O' 

Caprylic . =  C16  H16  O4  =  16  C  H  +  O4 

Capric .  =  C20  II20  O4  =  20  C  H  +  O4 


ON  A  NEW  MODE  OF  ANALYSING 
BLOOD,  AND  ON  THE  CHEMICAL 
CONSTITUTION  OF  THE  BLOOD 
GLOBULES.* 

BY  M.  L.  FIGU1ER. 

The  principle  of  this  new  mode  of  analysis 
is  based  on  a  fact  observed  some  years  ago 
by  Berzelius.  This  chemist  found  that  if  we 
add  to  blood,  deprived  of  fibriu  by  beating 
up  a  solution  of  a  neutral  salt,  as  sulphate  of 
soda,  sea-salt,  or  a  solution  of  sugar,  the 
greater  part  of  the  globules  may  be  retained 
on  the  filter ;  whilst,  in  the  ordinary  condi¬ 
tions,  blood  deprived  of  fibrin  thrown  on  a 
filter,  passes  through  the  paper  with  all  its 
globules.  I  have  been  enabled,  after  several 
ineffectual  attempts,  to  regulate  this  curious 
fact  in  such  a  manner  as  to  render  it  appli¬ 
cable  to  the  accurate  analysis  of  the  blood. 
Thus  1  found  that,  by  employing  a  solution 
of  sulphate  of  soda,  marking  from  16  to  18 
Baume,  and  taking  two  volumes  of  the  saline 
solution  for  one  volume  of  blood,  all  the 
globules  remain  on  the  surface  of  the  filter. 
If  the  liquid  which  has  passed  through  the 
paper  be  examined  with  the  microscope,  it 
will  be  perceived  that  scarcely  5  or  6  globules 
have  escaped  the  action  of  the  filter,  whilst 
the  layer  left  on  the  paper  fills  the  range  of 
the  instrument  with  pressed  globules,  leaving 
but  very  small  space  between  each. 

According  to  this,  the  analysis  is  reduced 
to  these  few  very  simple  operations. 

The  operation  of  beating  gives  the  weight 
of  the  fibrin.  The  weight  of  the  globules  is 
obtained  by  collecting  the  latter  on  a  filter, 
by  means  of  the  saline  solution  ;  that  of  the 
albumen,  by  coagulating,  by  heat,  the  filtered 
liquid. 

Finally,  the  proportion  of  water  is  deter¬ 
mined  by  the  evaporation  of  a  small  quantity 
of  liquid  from  a  known  weight. 

It  is  easy  to  comprehend  all  the  advantages 
of_a  method  which  enables  us  to  isolate  and 
directly  estimate  all  the  elements  of  the 
blood  :  its  advantages  will,  moreover,  be 
more  apparent,  if  it  be  compared  with  the 
process  now  universally  followed,  and  which 
we  owe  to  M.  Dumas.  This  process,  which 
we  cannot  detail  here,  requires,  as  is  known, 
long  and  very  numerous  operations.  Such 
as  it  is,  however,  it  was  sufficient  for  MM. 
Andral  and  Gavarret  to  enrich  science  with 
results  which  arc  known.  Nor  will  1  stop 
to  discuss  the  real  value  of  the  slight  chances 
of  errors  which  this  method  may  present. 
Those  who  have  taken  on  themselves  this 
task,  have  doubtless  forgotten  that  the  ana¬ 
lysis  of  the  complex  matters  of  the  economy 
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cannot  aspire  to  the  rigid  accuracy  of  our 
mineral  analyses. 

However,  with  regard  to  the  comparative 
value  of  these  two  methods  of  analysis,  it  is 
sufficient,  I  think,  to  show  the  superiority 
of  that  whose  adoption  I  propose,  to  say 
that,  by  its  employment,  all  the  elements  of 
the  blood  being  isolated  and  determined  bv 
direct  weighing,  all  chance  of  error  seems  to 
be  avoided.  I  will  only  add  that  it  presents, 
also,  two  peculiar  advantages.  The  first  is 
that  it  requires  only  a  very  short  time,  and 
simple  operations  ;  the  second,  and  the  most 
remarkable,  is,  that  it  allows  of  a  very  small 
quantity  of  blood  being  operated  on.  Thus 
it  will  be  perceived  that  80  or  90  grammes 
of  blood  are  the  most  quantity  for  determining 
the  proportion  of  the  globules,  albumen  and 
water.  Now,  as  the  diseases  in  which  the 
chemical  study  of  the  blood  presents  most 
interest  are  precisely  those  in  which  the 
patients  are  least  frequently  bled  (phthisis, 
scurvy,  chlorosis,  cancerous  affections,  and 
organic  derangements),  it  will  be  perceived 
that  this  circumstance  presents  a  very  high 
degree  of  interest. 

A  small  quantity  of  blood  required  by 
analysis  will  therefore  in  future  enable  us  to 
submit  it  to  an  examination  of  another  kind, 
and  to  ascertain  whether  the  chemical  alter¬ 
ations  which  are  produced  in  it  under  the 
influence  of  diseases,  would  not  be  remedied 
by  the  appearance  of  new  substances,  or  by 
a  modification  of  nature  in  its  ordinary  ele¬ 
ment.  " 

It  is  known  that,  by  the  present  process, 
this  investigation  is  not  possible,  since  the 
whole  of  the  blood  drawn  is  consumed  by 
analysis. 

The  following  are  a  few  details  necessary 
for  putting  the  process  in  practice  : 

The  blood  furnished  by  bleeding  is  beaten 
up  immediately  after  leaving  the  vein,  as  in 
M.  Dumas’  process.  The  fibrin  is  separated 
and  adheres  to  the  small  twigs  of  willow. 
The  liquid  is  strained  through  a  fine  cloth, 
in  order  to  separate  the  portion  of  fibrin, 
which  does  not  adhere  to  the  twig.  This 
fibrin,  washed  in  a  current  of  water,  after¬ 
wards  in  a  water-bath,  is  weighed  after 
having  been  treated,  if  it  be  desired,  by  ether, 
in  order  to  remove  a  little  fatty  matter. 

.By  taking  the  weight  of  the  total  blood 
of  the  bleeding,  which  gave  this  quantity  of 
fibrin,  we  add  the  proportion  of  fibrin  to  the 
other  elements  of  the  blood. 

Afterwards  only  80  or  90  grammes  of  this 
blood,  deprived  of  fibrin,  are  taken  ;  it  is 
diluted  with  twice  its  volume  of  a  solution  of 
sulphate  of  soda,  marking  from  16  to  18 
degrees  Baume,  and  thrown  on  a  filter  pre¬ 
viously  weighed  and  moistened  with  a  saline 


solution.  With  these  precautions,  serum 
filters  very  rapidly,  and  with  a  yellowish 
color. 

It  is  understood,  that  in  order  to  remove 
from  the  globules  left  on  the  filter,  the  solu¬ 
tion  of  sulphate  of  soda  with  which  they  are 
impregnated,  the  filter  cannot  he  simply 
washed,  for  that  would  partially  dissolve  the 
globules,  and  the  liquor  would  pass  through 
as  red  as  blood  ;  hut  a  peculiar  property  of 
the  globules  fortunately  enables  us  to  over¬ 
come  this  difficulty.  When  they  are  heated 
to  194p  F.,  the  globules  completely  coagulate, 
and  the  whole  mass  becomes  concrete,  without 
yielding  to  water  any  organic  matter.  It  is 
then  necessary  only  to  plunge  the  filter  into 
a  capsule  containing  boiling  water.  The 
sulphate  of  soda  is  dissolved,  and  water  re¬ 
moves  nothing  from  the  globules,  for  the 
liquor  is  almost  colorless,  and  does  not  con¬ 
tain  any  organic  matter  appreciable  by 
tannin  or  corrosive  sublimate. 

In  order  to  separate  the  albumen  from  the 
filtered  serum,  it  is  sufficient  to  boil  it  in  a 
capsule.  The  albumen  coagulates  ;  it  is  col¬ 
lected  in  a  small  bag  of  fine  cloth,  washed, 
and  weighed  after  having  been  dried  in  a 
hot-water  bath. 

Finally,  in  order  to  determine  the  quantity 
of  water  contained  in  the  blood,  from  20  to 
25  grammes  of  it  are  taken,  which  are  evapo¬ 
rated  to  dryness  in  a  sand-bath.  The  weight 
of  the  residue  indicates  the  proportion  of 
water  and  solid  elements. 

The  soluble  salts  of  the  serum  are  repre¬ 
sented  by  the  difference  of  the  weight  of 
blood  employed,  and  the  sum  of  the  albu¬ 
men,  water,  fibrin  and  globules  determined 
directly. 

The  foregoing  observations  have  been 
made  on  account  of  some  investigations  con¬ 
cerning  the  chemical  constitution  of  the  blood 
globules,  of  which  I  will  say  a  word  in  con¬ 
cluding  : — 

It  is  known  that  opinions  are  divided  con¬ 
cerning  the  chemical  nature  of  the  blood 
globules.  Several  chemists  adopt  the  opinion 
of  Berzelius,  who  regards  the  globules  as  a 
chemically  homogenous  matter,  and  repre¬ 
senting  the  hoematosin  or  coloring  matter  of 
the  blood. 

Microscopical  examination  has  led  other 
observers  to  regard  the  globules  of  the  blood 
of  the  mammifera,  or  other  vertebrate  ani¬ 
mals,  as  formed  of  an  external  ring  and 
central  nucleus,  which  differs  in  its  com¬ 
position  from  the  coloring  matter  itself. 

T  think  that  the  existence  of  three  quite 
distinct  matters  may  he  demonstrated  in  the 
blood  : — 1st,  the  coloring  matter  or  hoema¬ 
tosin  ;  2nd,  albumen  ;  3rd,  a  small  quantity 
of  fibrin  ;  belonging,  doubtless,  to  the 
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central  nucleus  admitted  by  some  physiolo¬ 
gists. 

I  |f  the  globules  are  separated  on  a  biter 
by  means  of  sulphate  of  soda,  and  treated  by 
ammoniucal  alcohol,  the  coloring  matter  very 
readily  dissolves,  leaving  a  brown  coagulum. 
This  is  an  extremely  easy  process  for  ob- 
tainingk  without  any  kind  of  alteration,  the 
coloring  matter  of  the  blood.  The  evapo¬ 
ration  of  the  alcohol  furnishes  a  mass  of  a 
line  bistre  red,  presenting  all  the  characters 
which  M.  Lecanu  noticed  in  hoematosin. 

2.  If  the  globules  isolated  on  the  filter  be 
dissolved  in  water,  a  blood-red  liquor  is 
obtained,  which,  filtered,  precipitates  abun¬ 
dantly  by  the  acids  and  by  alcohol,  and 
coagulates  by  ebullition.  (Berzelius  has 
already  indicated  the  coagulation  of  the 
globules  by  the  action  of  heat.)  As  hcema- 
tosin  in  its  solution  in  alcohol  does  not 
coagulate  by  heat,  and  is  not  precipitated  by 
an  excess  of  nitric  acid,  it  is  probable  that  in 
the  globule  of  the  blood  there  exist  both 
albumen  and  coloring-matter. 

3.  The  globules  of  the  blood,  isolated  and 
dissolved  in  water,  deposit,  afrer  12  hours,  a 
red  matter,  which,  washed  by  decantation, 
present  all  the  characters  of  the  blood. 

The  experiment  occupies  a  longer  time 
with  the  globules  of  the  human  blood,  on 
account  of  the  extreme  smallness  of  its 
globules ;  but  the  faet  is  promptly  proved 
also  with  the  blood  of  the  frog.  Muller 
has,  moreover,  shown  that  blood  of  the  frog, 
deprived  of  fibrin,  and  simply  diluted  with 
water,  precipitates  similar  nuclei,  which  turn 
white  by  washing. 

It  is  therefore  probable  that  the  globules 
of  the  blood  contain  at  once  a  small  quan¬ 
tity  of  fibrin,  albumen,  and  coloring-matter 
of  the  blood. 

This  constitution  has  already  been  sus¬ 
pected  by  some  microscopic  writers. 

In  conclusion,  I  will  observe,  that  the 
employment  of  sulphate  of  soda  or  other 
saline  solutions  for  isolating  or  retaining  on 
a  filter  the  globular  matters  in  suspension  in 
organic  liquids,  is  susceptible  of  acquiring,  I 
think,  an  extension  worthy  of  interest  and  of 
successful  application,  if  not  to  quantitative 
analysis,  which  is  not  always  necessary,  at 
least  to  the  complex  matters  which  constitute 
animal  liquids,  such  as  milk,  mucus,  chyle, 
and  lymph.  Thus,  milk,  treated  like  blood, 
by  sulphate  of  soda,  leaves  on  the  filter 
all  the  fatty  matter,  and  the  liquid,  after  a 
certain  time,  passes,  limpid  and  charged 
with  casein,  susceptible  of  being  separated 
by  the  action  of  acetic  acid  to  ebullition. 


REPORT  ON  A  MEMOIR  BY  M. 
PAUL  THENARD,  ON  THE  COM¬ 
BINATIONS  OF  PHOSPHORUS 
WITH  HYDROGEN.* 

BY  A  COMMITTEE  COMPOSED  OP  MM.  GAY- 
LUSSAC,  RKGNAU LT,  AND  PKLOUZK  (RE- 
rORTER). 

Before  making  a  report  to  the  Academy 
on  a  memoir  presented  to  it  by  M.  Thenard, 
we  think  it  useful  briefly  to  mention  the 
principal  works  of  which  the  phosphurets 
of  hydrogen  have  been  the  subject.  In 
heating  phosphorus  with  a  solution  of  caustic 
potassa,  Gengembrc,  a  French  chemist,  dis  - 
covered,  in  1783,  a  gas  composed  Of  phos¬ 
phorus  and  hydrogen,  possessed  of  the 
curious  property  of  inflaming  spontaneously 
in  contact  with  the  air. 

It  was  very  soon  remarked  that  this  gas, 
preserved  over  water  or  mercury,  gradually 
lost  its  inflammability,  and  deposited  a  yel¬ 
low.'  matter,  which  was  regarded  as  phos¬ 
phorus  until  1835,  when  M.  Leverrier  de¬ 
monstrated  that  it  consists  of  a  true  solid 
pliosphuret  of  hydrogen. 

Some  years  after  Gengembre’s  discovery, 
Sir  H.  Davy  observed  that  phosphorous  acid, 
submitted  to  the  action  of  heat,  gave  rise  to 
a  phosphuretted  hydrogen  gas,  deprived  of 
the  property  of  spontaneous  inflammability, 
and  he’  considered  this  new  gas  as  different 
from  the  other. 

The  composition  of  these  phosphurets  of 
hydrogen  remained  unknown.  We  were 
acquainted  only  w'ith  the  nature  of  their  con¬ 
stituent  principles.  We  knew  not  the  rela¬ 
tions  which  they  presented  either  with  each 
other  or  with  the  gas  which  loses,  a  certain 
time  after  preparation,  the  property  of  burn¬ 
ing  in  contact  with  cold  air. 

Several  chemists  undertook  to  fill  up  this 
gap.  Thomson  and  Vanquelin  sought  to 
determine  how  much  hydrogen  a  volume  of 
.  each  of  these  phosphuretted  gases  contains  . 
Time  did  not  confirm  the  results  of  tliei  r 
analyses.  The  first  accurate  experiment 
concerning  the  composition  of  the  phosphu¬ 
rets  of  hydrogen  are  due  to  MM.  Gay- 
Lussac  and  Thenard.  They  found  that  the 
spontaneously  inflammable  gas  contains  1 1 
times  its  Volume  of  hydrogen. 

Houton  -  Labillardiere,  and  afterwards 
Dumas,  verified  this  proportion  in  the  two 
phosphuretted  gases.  It  w7as  admitted,  al¬ 
though  without  sufficient  proof,  that  the 
spontaneously  inflammable  gas  contained 
more  phosphorus  than  that  which  is  deprived 
of  this  property,  and  they  were,  consequently, 
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designated  under  the  names  of  per-phosphu- 
retted  hydrogen  gas  and  proto -phosphuretted 
hydrogen  gas.  It  was  supposed  that  the 
first  owed  its  inflammability  to  the  more 
considerable  proportion  of  phosphorus  which 
it  contains,  and  it  was  considered  that  the 
loss  of  this  inflammability  was  explained  by 
the  loss  of  phosphorus.  Dumas,  who  pub¬ 
lished,  in  1826,  a  work  on  these  gases,  as¬ 
signed  to  them  the  formulae  Ph  H2  and 
Ph  H3 ;  the  first  of  which  represents  the 
composition  of  spontaneously  inflammable 
phosphuretted  hydrogen  gas,  and  the  latter 
of  uninflammable  gas. 

These  formulae  were  generally  adopted, 
and  they  seemed,  indeed,  perfectly  estab¬ 
lished  when,  in  1827,  H.  Rose  expressed 
doubts  concerning  their  accuracy,  and,  con¬ 
trary  to  the  opinion  of  Dumas,  he  admitted 
that  the  gas  which  inflames  in  the  air  at  the 
ordinary  temperature,  contains  less  phos¬ 
phorus  than  that  which  is  deprived  of  this 
property,  and  he  assigned  to  it  the  formula 
Ph  H2,  which  Dumas  had  given  to  Davy’s  gas. 

fie  admitted,  besides,  that  the  gas  which 
had  lost  over  water  its  inflammability,  was  a 
mixture  of  two  other  gases. 

However,  afterwards  recurring  to  this  very 
delicate  subject  (in  1832)  of  the  phosphu- 
rets  of  hydrogen,  Rose  corrected  an  impor¬ 
tant  point  of  his  previous  work,  and  he 
definitely  concluded,  from  his  new  investiga¬ 
tions,  that  the  phosphuretted  hydrogen  gases, 
although,  besides,  so  different  in  their  pro¬ 
perties,  present  exactly  the  same  composi¬ 
tion,  and  are,  consequently,  only  isomeric 
modifications  of  each  other. 

In  the  hope  of  discovering  the  cause  of  the 
differences  which  the  phosphurets  of  hydro¬ 
gen  present  with  respect  to  their  combusti¬ 
bility,  Graham  submitted  these  gases  to  a 
new  examination  :  the  results  at  which  this 
skilful  chemist  arrived  did  not  answer  his 
expectation,  with  respect  to  the  explanation 
which  he  sought ;  but  he  nevertheless  found 
some  very  important  facts,  which  prove  that 
imponderable  traces  of  matters  may  commu¬ 
nicate  inflammability  to  a  gas  which  does  not 
possess  it,  or  remove  it  from  one  which  does. 

Finally,  M.  Leverrier,  who  published,  in 
1835  ( Annates  de  Chimie  et  de  Physique, 
t.ix.),  a  remarkable  work  on  the  phosphurets 
of  hydrogen,  was  led  to  inductions  which  the 
experiments  of  M.  Thenard  have  converted 
into  certain  conclusions. 

Now  that  we  have  touched  on  the  principal 
points  of  the  history  of  the  phosphurets  of 
hydrogen,  it  will  be  more  easy  to  appreciate 
the  importance  of  M.  Thenard’s  work. 

According  to  this  chemist,  there  exist 
three  combinations  of  phosphorus  with  hy¬ 
drogen. 


The  first  is  solid,  and  of  a  yellow  color.  It 
is  the  substance  which  the  spontaneously  in¬ 
flammable  gas  deposits,  and  which  was  taken, 
before  M.  Leverrier’s  time,  for  phosphorus. 
M.  Leverrier,  who  had  obtained  it  in  very 
small  quantity,  and  doubtless  impure,  con¬ 
sidered  it  to  be  formed  of  equal  equivalents 
of  phosphorus  and  hydrogen.  M.  Thenard, 
who  prepares  it  easily,  and  in  a  perfect  state 
of  purity,  has  arrived  at  a  different  result. 
He  assigns  to  it  the  formula  Ph2  If. 

This  phosphuret  is  formed  in  many  cir¬ 
cumstances,  but,  of  its  different  modes  of 
preparation,  the  best  consists  in  receiving  the 
spontaneously  inflammable  gas  into  liquid 
hydrochloric  acid.  It  deposits  in  it  the  solid 
phosphuret,  which  is  washed  with  cold  water, 
and  which  is  rapidly  dried  in  the  pneumatic 
machine. 

The  second  phosphuret  of  hydrogen  is  the 
non-spontaneously  inflammable  gas.  It  is  - 
obtained  pure  by  projecting  phosphuret  of 
calcium  into  almost  fuming  nitric  acid,  by 
means  of  a  vertical  tube  plunging  into  the 
acid  liquid. 

At  the  same  time  as  this  gas  a  consider¬ 
able  quantity  of  solid  phosphuret  is  formed, 
which  remains  in  suspension  in  the  hydro¬ 
chloric  acid,  without  undergoing  alteration 
in  it. 

When,  instead  of  acid,  water  is  employed, 
the  gas,  as  is  known,  is  always  spontaneously 
inflammable,  but  it  is  never  pure  ;  it  contains 
free  hydrogen,  whose  proportion  increases 
with  the  duration  of  the  experiment,  and, 
however,  the  total  quantity  of  phosphuretted 
hydrogen  gas  obtained  by  the  same  weight  of 
phosphorus,  is  greater  with  water  than  with 
hydrochloric  acid.  These  differences  are 
owing,  on  one  hand,  to  the  formation  of  a 
hypophosphite,  and,  on  the  other  hand,  to 
the  solid  phosphuretted  hydrogen  first  pro¬ 
duced  being  decomposed,  whilst  with  hydro¬ 
chloric  acid  hypopliosphorous  acid  is  not 
formed,  or,  at  least,  only  traces  of  it ;  and, 
on  the  contrary,  to  the  production  of  much 
solid  phosphuretted  hydrogen,  which  remains 
unalterable  in  the  acid  itself. 

Several  bodies,  such  as  the  protochloride 
of  phosphorus,  hydrochloric  and  hydrobromic 
acids,  &c.,  deprive  the  gas  obtained  with 
water  and  phosphuret  of  calcium  of  its  spon¬ 
taneous  inflammability ;  it  also  gradually 
loses  it,  especially  in  the  light,  or  by  the  sole 
contact  of  the  sides  of  the  vessel  in  which  it 
is  kept.  In  these  different  circumstances  it 
deposits  solid  phosphuretted  hydrogen,  and 
is  changed  into  non-spontaneously  inflam¬ 
mable  phosphuretted  hydrogen. 

By  seeking  the  explanation  of  these  facts, 
and  by  analysing  them  with  skill  and  perse¬ 
verance,  M,  Paul  Thenard  has  discovered  a 
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new  combination  ol  phosphoius  <unl  hydio- 
gen,  whose  existence  will  tlnow  great  light  on 
the  causes  of  the  inflammability  of  phosphu- 
retted  hydrogen  gas. 

He  found  a  simple  and  easy  means  of  satu¬ 
rating  lime  with  phosphorus ;  he  perceived 
that,  by  gradually  projecting  the  compound 
which  results,  into  very  weak  hydrochloric 
acid,  a  heavy  matter  was  sometimes  depo¬ 
sited,  which,  on  coming  in  contact  with  the 
air,  immediately  takes  lire  ;  and  he  considers 
that  this  matter,  in  being  reduced  into  vapor, 
in  phosphuretted  hydrogen  gas,  might  indeed 
be  the  cause  of  the  easy  inflammability  which 
this  gas  sometimes  presents. 

Guided  by  his  observations,  and  by  the 
profound  examinations  to  which  he  had  sub¬ 
mitted  the  phospkuret  of  hydrogen,  M. 
Thenard  passed  the  gas  obtained  with  water 
and  phospliuret  of  calcium  into  tubes,  and  lie 
immediately  collected  a  liquid  phospliuret  of 
hydrogen,  which  had  escaped  all  the  chemists 
who  have  been  occupied  with  the  same  ques¬ 
tion,  whose  discovery  constitutes  the  chief 
point  of  his  work.  This  phospliuret  is  liquid 
below  10°  C. ;  its  tension  is  considerable  ;  it 
is  colorless,  and  perfectly  transparent.  It 
inflames  with  extreme  energy  in  contact  with 
the  air,  and  it  burns  with  a  white  flame, 
endowed  with  a  most  vivid  lustre. 

Exposed  to  the  solar  light,  it  is  rapidly 
changed  into  solid  yellow  phospliuret.  This 
decomposition,  which  takes  place  even  in 
diffused  light,  renders  experiments  on  liquid 
phosphuretted  hydrogen  very  dangerous. 
However,  by  means  of  certain  precautions, 
M.  Thenard  has  been  able  to  determine  the 
composition  of  this  new  substance,  by  turning 
to  account  its  very  mode  of  decomposition. 
He  ascertained  that,  for  a  quantity  of  solid 
phospliuret,  represented  by  Plr  II,  it  gives  a 
volume  of  phosphuretted  gas  entirely  absorb¬ 
able  by  sulphate  of  copper,  whose  weight  is 
equivalent  to  3  (Ph  II3).  He  concludes  from 
this  that  the  formula  of  the  new  phospliuret  is 
Ph-Il  +  3  (Phll3)_ph  H8 

5 

The  tendency  of  this  compound  to  dedoublc 
itself,  os  we  have  just  said,  into  two  other 
phosphurets  of  hydrogen,  greatly  increases 
when  it  is  put  in  contact  with  hydrochloric 
and  hydrobromic  acids,  chloride  of  phos¬ 
phorus,  and  a  host  of  other  bodies,  of  very 
different  nature,  especially  when  the  latter 
arc  in  a  state  of  very  fine  division.  In  this 
respect  it  presents  some  analogy  with  oxy¬ 
genated  water  and  polyphospliuret  of  hy¬ 
drogen. 

The  facts  which  we  have  just  noticed  are 
of  great  i  iterest;  they  singularly*  elucidate 
the  question  of  the  phosphurets  of  hydrogen, 
a  difficult  question  Tfhich  lias  long  been  j 


agitated,  and  hitherto  very  obscure.  They 
permit  a  simple,  and  in  some  respects,  a 
natural  explanation  of  the  phenomena  rela¬ 
tive  to  the  greater  or  less  inflammability  of 
the  phosphurets  of  hydrogen. 

This  explanation  is  found  complete  in  the 
existence  of  the  liquid  Ph  H-,  in  its  exces¬ 
sive  combustibility  and  in  its  very  instability. 

Endowed  at  the  ordinary  temperature 
with  an  excessive  affinity  for  oxygen,  which 
decomposes  it  with  a  considerable  propor¬ 
tion  of  heat,  it  is  not  surprising  that  it  de¬ 
termines  the  inflammability  of  gases  formed 
of  combustible  elements,  such  as  phosphu¬ 
retted  hydrogen,  cyanogen,  hydrogen,  ole¬ 
fiant  gases,  &c.  It  is,  in  some  measure, a  com¬ 
bustible  which  a  spark  inflames,  and  which 
continues  so  long  as  the  flame  finds  aliment. 

The  presence  of  this  liquid  phospliuret  of 
hydrogen  in  spontaneously  inflammable  phos¬ 
phuretted  hydrogen  cannot  be  doubted,  since 
a  simple  abatement  of  temperature  is  suffi¬ 
cient  to  separate  it  from  it.  Hence,  the 
great  combustibility  of  this  gas  lias  in  it 
nothing  extraordinary  ;  it  is  due  to  this 
liquid  phospliuret,  which  communicates  it 
indistinctively  to  all  combustible  gases. 

If  spontaneously  inflammable  phosphu- 
reltcd  gas  very  soon  ceases  to  possess  this 
property,  it  is  because  the  liquid  phosphuret 
which  it  first  contained  is  decomposed.  This 
decomposition,  which  takes  place  in  the 
liquid  even  in  the  state  of  purity  and  of 
isolation,  will  be  more  or  less  accelerated 
by  the  contact  of  different  bodies ;  whence 
the  explanation  of  the  principle  facts  ob¬ 
served  by  Graham  concerning  the  faculty, 
which  a  great  number  of  different  substances 
possess,  of  removing  from  phosphuretted 
hydrogen  its  great  combustibility. 

The  identity  of  composition  noticed  by 
Rose  in  the  spontaneously  and  non -sponta¬ 
neously  inflammable  phosphurets  of  hydro¬ 
gen,  has  in  it  nothing  surprising,  since  a 
-trace  of  liquid  phosphuretted  hydrogen  is 
sufficient  for  provoking  the  inflammability 
ot  the  last  of  these  gases.  How  would  cen- 
lissimal  analyses  make  known  in  a  certain 
manner  the  presence  of  even  a  very  con¬ 
siderable  quantity  of  liquid  phosphuretted  in 
a  gas  formed  of  the  same  elements  and  in 
proportions,  moreover,  so  similar? 

In  support  of  the  hypothesis  which  con¬ 
sists  in  considering  as  isomeric,  and  as  sus¬ 
ceptible  of  being  converted  into  one  another, 
the  spontaneously  and  non-spontaneously 
inflammable  gases,  II.  Rose  particularly 
noticed  the  property  which  they  possess  of 
being  united  to  certain  metallic  chlorides,  and 
to  form  with  these  similar  identical  com¬ 
pounds  ;  so  that,  for  example,  when  it  has 
been  decomposed  by  water,  the  latter  sepa- 
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rates  from  it  a  gas  which  does  not  inflame, 
whilst  with  liquid  ammonia  it  inflames,  on 
the  contrary,  constantly. 

M.  Thenar  cl  has  repeated  the  experiments 
of  Rose  ;  he  has  extended  them,  and  found 
their  explanation,  which  is  very  simple  : — 

Pure  phosphuretted  hydrogen  gas,  well 
deprived  of  liquid  phosphuret,  is  not  inflam¬ 
mable  at  the  ordinary  temperature,  but  it  is 
sufficient  slightly  to  elevate  the  temperature 
in  order  to  render  its  combustion  very  easy  ; 
at  212°  F.,  it  inflames.  Every  time,  there¬ 
fore,  that  in  consequence  of  some  chemical 
action,  these  gases  will  be  employed  at  the 
temperature  which  we  have  now  indicated, 
if  in  contact  with  the  air  it  will  inflame. 
It  is  precisely  this  that  happens  when  the 
combinations  of  phosphuretted  hydrogen 
with  the  chlorides  of  titanium  and  tin  are 
decomposed  by  liquid  ammonia ;  the  mix¬ 
ture  is  heated,  and  the  gas  which  escapes 
becomes,  by  that  alone,  inflammable.  This 
is  proved  by  the  fact  that,  if  it  be  cooled  for 
an  instant  only,  in  operating  its  decomposi¬ 
tion  over  mercury,  and  afterwards  pouring 
it  into  the  atmosphere,  it  ceases  to  be  spon¬ 
taneously  inflammable. 

The  gas  separated  by  water  from  the  above 
combinations  does  not  inflame  in  the  air, 
according  to  H.  Rose.  This  is  correct, 
provided  that  we  operate  in  such  a  manner 
that  the  gas,  at  the  moment  it  is  disengaged, 
cannot  attain  the  temperature  which  deter¬ 
mines  its  combustion.  This  condition  is 
fulfilled  by  putting  the  compound  into  a 
considerable  quantity  of  water;  but  if  we  be 
placed  iu  contrary  circumstances — if  we  put 
much  hydrophosplmretted  chloride  into  a 
small  quantity  of  water,  the  mixture  is 
heated,  and "  the  gas  disengaged  burns 
briskly. 

It  is  evident  that  these  are  the  effects  of 
temperature. 

We  might  multiply  the  example  of  interest¬ 
ing  reactions,  which  seemed  inexplicable  be¬ 
fore  the  appearance  of  M.  Thenard’s  work  ; 
but  what  we  have  said  will  suffice,  doubtless, 
for  showing  the  tendency  of  this  work. 

Chemists  will  know  how  to  appreciate  the 
perseverance,  spirit  of  analysis,  and  sagacitj'- 
which  the  author  has  evinced  in  a  question 
whose  study  was  at  once  so  difficult  and  dan¬ 
gerous.  All  have  with  pleasure  beheld  a 
young  man,  who  bears  a  name  so  well  known 
to  them,  make  his  debut  in  the  career  of 
.Science  in  so  honorable  a  manner. 

We  have  the  honor  of  requesting  of  the 
Academy  the  insertion  of  M.  Paul  Thenard’s 
Memoir  in  the  Recueil  des  Seventies 
Etr  angers. 

The  conclusions  of  the  report  were 
adopted. 


MEMOIR  ON  ALTERATIONS  EXPE¬ 
RIENCED  BY  SOME  ORGANIC 
ALKALIS,  IN  CONTACT  WITH, 
AND  UNDER  THE  INFLUENCE 
OF,  OXYGEN  IN  THE  NASCENT 
STATE.* 

|UY  M.  EUGENE  MARCHAND. 

When  a  solution  of  sulphate  of  cinchonine, 
quinine, morphia,  narcotine,  strychnia,  or  bra- 
cine,  is  boiled  with  an  excess  of  peroxide  of 
lead,  adding  to  the  liquor,  drop  by  drop,  dilute 
sulphuric  acid,  until  a  portion  of  the  filtered 
liquor  is  not  rendered  turbid  when  tested 
with  either  ammonia  or  caustic  potassa,  or 
by  the  carbonates  of  potassa  or  soda,  it  may 
be  remarked  that,  from  the  commencement 
of  the  re-action,  a  brisk  effervescence,  due  to 
a  disengagement  of  carbonic  acid  gas  is 
manifested,  and  that  the  liquor  acquires  a 
deeper  and  deeper  color.  By  stopping  the 
operation  at  the  moment  which  I  have  just 
noticed,  by  saturating  the  free  acid  which 
may  exist,  by  means  of  litharge,  then  by 
evaporating  this  liquor  to  dryness,  redissolv  ¬ 
ing  the  residue  by  distibed  water,  in  order 
to  submit  the  solution  to  a  current  of  hydro¬ 
gen,  and  finally  evaporating  the  liquor  to 
dryness,  coloring  matters  are  obtained  very 
distinct  from  each  organic  alkali,  and  each  of 
which  we  will  study  separately. 

PRODUCTS  DERIVED  FROM  CINCHONINE, 

This  alkaloid,  when  it  is  placed  in  the 
conditions  which  we  have  just  indicated,  is 
converted  into  a  new  substance,  for  which  I 
have  proposed  the  name  of  cinckonetine . 
It  is  a  coloring-matter,  which  is  presented 
under  the  form  of  an  uncrystallisable  amor¬ 
phous  mass,  of  a  very  deep  violet  color  in 
the  mass,  and  of  a  yellowish  red  when  in  a. 
thin  layer.  It  is  deliquescent,  and  possessed 
of  a  bitter  taste.  When  incinerated,  it  enters 
into  fusion,  gives  off,  like  cinchonine,  white 
odorous  vapors,  containing  no  ammonia  ; 
it  inflames,  burns  with  a  fuliginous  flame, 
and  leaves,  as  a  residue,  charcoal  which  is 
very  difficult  to  incinerate. 

Cinchonine  dissolves  more  easily  in  boiling- 
water  than  in  cold  water.  Its  best  solvent 
is  alcohol.  Ether  has  no  action  on  it.  Con¬ 
centrated  sulphuric  acid  very  readily  dissolves 
it  with  a  red  color,  and  without  appearing 
to  make  it  undergo  any  alteration.  If  this 
solution  be  diluted  with  water,  it  assumes  a 
yellow  tint,  and  is  not  turbid. 

The  aqueous  solution  of  cinchonetine, 
which  is  colored  red,  does  not  become  turbid 
under  the  influence  of  ammonia  or  potassa, 
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but,  by  its  contact  with  these  reagents,  it 
assumes  a  puvplfi  coloi ,  which  tiftei  waids 
jiasses  to  fawn  yellow,  and  the  acids  cannot 
restore  to  it  its  primitive  color.  The  sub¬ 
acetate  of  lead  occasions  in  this  solution 
(which  chlorine  instantaneously  deprives  of 
color)  a  violet  precipitate,  which  is  deposited 
in  a  few  moments. 

Cinchonetine  may,  in  contact  with  per¬ 
oxide  of  lead,  and  under  the  influence  of 
sulphuric  acid,  be  converted,  by  aid  of  heat, 
into  new  colorless  compounds,  among  which 
it  appears  acetic  acid  may  be  reckoned. 

PRODUCTS  DERIVED  FROM  QUININE. 

The  result  of  the  action  exerted  by  the 
nascent  oxygen  on  this  organic  base,  as  a 
complex  matter  which  acts  under  the  in¬ 
fluence  of  heat,  in  a  manner  analogous  to 
cinchonetine,  and  which  may  be  separated 
into  at  least  two  distinct  principles,  quinetine, 
and  modified  quinetine.  The  first  of  these 
bodies  is  that  which  remains  when  the  com- 
plex  coloring  matter  is  treated  by  water:  it 
is  insoluble  in  this  liquid,  but  it  dissolved  in 
alcohol,  to  which  it  imparts  a  violet  color. 
Modified  quinetine  is,  on  the  contrary,  the 
principle  which  water  dissolves,  acquiring  a 
blood-red  color. 

Modified  Quinetine. 

It  is  presented  under  the  form  of  an  amor¬ 
phous  mass,  of  a  red  color,  of  a  bitter  taste, 
soluble  in  water,  alcohol  and  ether.  Its 
aqueous  solution,  when  it  is  boiled  in  order 
to  evaporate  it  to  dryness,  is  decomposed, 
depositing  a  black  powder,  insoluble  in  al¬ 
cohol  and  ether. 

Potassa  and  ammonia  decolor  the  aqueous 
solution  of  this  substance,  which  from  red 
passes  to  a  dirty  yellow,  hut  without  causing 
it  to  undergo  any  modifications,  as  is  the 
ease  with  cinchonetine,  for  the  original  color 
may  always  be  restored  by  saturating  the 
alkali  with  sulphuric  acid.  Modified  quine¬ 
tine  dissolves  in  concentrated  nitric  and  sul¬ 
phuric  acids,  communicating  to  them  its 
color. 

Quinetine. 

By  the  spontaneous  evaporation  of  its  al¬ 
coholic  solution,  this  substance  may  be  ob¬ 
tained  in  great  part  crystallised.  It  is 
insoluble  in  water,  but  it  dissolves  very  well 
in  alcohol,  ether,  and  water  acidulated  with 
sulphuric  acid.  It  communicates  to  the  first 
two  solvents  a  violet  color,  and  to  the  last  a 
red  color.  Although  this  substance  is  in¬ 
soluble  in  water,  its  alcoholic  solution  is  not 
rendered  turbid  when  diluted  with  this 
liquid. 

Potassa  ai  d  caustic  ammonia  act  with  it  in 
the  same  manner  as  with  modified  quinetine. 


The  concentrated  acids  dissolve  quinetine, 
acquiring  a  red  color.  It  is  probable  that 
it  then  passes  to  the  state  of  modified  quine¬ 
tine. 

By  successive  solutions  and  evaporations, 
quinetine  may  be  rendered  soluble  in  water, 
and  then  it  appears  to  present  all  the  charac¬ 
ters  of  modified  quinetine. 

PRODUCTS  DERIVED  FROM  MORPHIA. 

Morphetine  is  the  product  of  the  oxidation 
of  this  base,  when  it  is  submitted  to  the 
above-mentioned  influences.  It  is  a  brown, 
amorphous  substance,  possessed  of  a  feeble, 
bitter  taste  ;  sparingly  soluble  in  alcohol  af 
90°  C.,  which  it  colors  yellow  ;  very  soluble, 
on  the  contrary,  in  distilled  water,  to  which 
it  communicates,  at  the  same  time,  a  yellow 
color  verging  on  red,  and  the  property  of 
reddening  litmus  paper.  Sulphuric  and  ni¬ 
tric  acids  turn  to  pale  yellow  the  color  of 
this  solution,  which  becomes,  on  the  con¬ 
trary,  deeper  under  the  influence  of  caustic 
alkalis.  This  solution  is  not  rendered  turbid 
nor  altered  by  trisaeetate  of  lead. 

Concentrated  sulphuric  acid  only  very 
difficultly  dissolves  morphetine.  Nitric  acid, 
on  the  contrary,  readily  dissolves  it,  ac¬ 
quiring  a  yellow'  color. 

Morphetine,  submitted  in  its  turn  to  the 
action  of  peroxide  of  lead,  until  no  more 
effervescence  is  produced,  is  converted  into 
a  yellow',  uncrystallisable,  and  deliquescent 
matter,  endowed  w'ith  acid  properties. 

PRODUCTS  DERIVED  FROM  NARCOTINE. 

When  this  alkaloid  is  submitted  to  the 
action  of  oxygenising  bodies,  and  in  the 
conditions  which  we  have  described  above,  a 
new  coloring- matter  is  obtained,  varcote'in, 
which  is  presented  '  under  the  form  of  an 
amorphous,  or  crystallisable  mass,  of  a  brown 
color,  and  possessing  a  very  bitter  taste.  It 
is  very  sparingly  soluble  in  ether,  but  it  dis¬ 
solves  very  readily  on  the  contrary,  in 
alcohol  and  in  w'ater.  It  is  soluble  in  con¬ 
centrated  nitric  acid,  which  it  colors  yellow. 
It  likewdse  dissolves  with  great  facility  in 
concentrated  sulphuric  acid,  to  which  it 
communicates  a  magnificent  red  color,  from 
which  it  passes  to  yellow  when  this  solution 
is  diluted  with  water. 

The  aqueous  solution  of  narcotcin  is  of  a 
yellow  color  ;  when  ammonia  or  caustic 
potassa  is  added,  the  color  becomes  rather 
brighter,  and  even  passes  to  yellowish-red.  • 
Subacetate  of  lead  does  not  alter  either  its 
color  or  its  transparency. 

Narcotcin,  when  submitted  to  the  action 
of  nascent  oxygen,  until  effervescence  ceases, 
is  gradually  decolored,  and  is  convcited  into 
a  new  body,  the  opianic  acid,  formerly  ob- 
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tained  by  Liebig  and  Wohler,  in  their  ex¬ 
periments  on  the  oxidation  of  narcotei'n. 

PRODUCTS  DERIVED  FROM  STRYCHNIA. 

The  most  remarkable  product  obtained  by 
submitting  strychnia  to  the  action  of  nascent 
oxygen  is  a  pulverulent  mass,  of  a  brownish- 
yellow  color,  insoluble,  or  very  sparingly 
soluble  in  boiling  water,  which  it  colors  of  a 
dirty  yellow,  and  to  which  it  communicates 
a  bitter  taste,  extremely  sparingly  soluble  in 
alcohol,  soluble  in  ether,  soluble  also  in  water 
acidulated  with  sulphuric  acid,  and  boiling, 
from  which  it  is  in  great  part  precipitated  by 
cooling. 

The  best  solvent  of  this  substance  is  caustic 
potassa ;  the  solution  is  of  a  brown  color, 
and,  if  we  employ  only  as  much  potassa  as  is 
strictly  necessary  for  operating  its  solution ,  the 
liquor  is  without  action  on  syrup  of  violets. 
When  sulphuric  acid  is  added  to  the  solution, 
so  as  to  communicate  to  it  an  acid  reaction, 
it  becomes  turbid,  and  deposits  a  flocculent 
and  yellowish  precipitate.  The  perfectly- 
neutral  alkaline  solution  has  no  action  on  the 
solution  of  iron  and  copper  ;  but  it  precipi¬ 
tates  the  solutions  of  lead  and  silver.  This 
substance  deserves  to  fix  the  attention  of 
chemists.  The  remarkable  manner  in  which 
it  acts  with  caustic  potassa,  which  it  seems 
to  saturate  completely,  will,  perhaps,  cause 
it  to  be  regarded  as  a  new  add. 

PRODUCTS  DERIVED  FROM  BRUCIA. 

The  coloring  matters  which  result  from 
the  action  of  oxygen  on  this  alkaloid  are  two 
in  number.  The  first  is  soluble  in  boiling 
alcohol  at  90PC.,  which  it  colors  of  a  yel¬ 
lowish  red.  We  shall  study  it  in  A.  The 
second,  which  will  be  studied  in  B,  is  in¬ 
soluble  in  alcohol  at  90°  C.,  but  it  readily 
dissolves,  on  the  contrary,  in  this  liquid 
boiling  and  diluted  with  half  its  weight  of 
distilled  water.  The  solution  which  results 
from  it  possesses  a  fine  red  color. 

A.  This  is  a  brown,  uncrystallisable  sub¬ 
stance,  possessing  a  very  bitter  taste,  and 
very  sparingly  soluble  in  ether  ;  soluble  in 
boiling  alcohol  at  90°  C. ;  soluble  in  distilled 
water,  which  it  colors  of  a  yellowish -red  : 
it  is  soluble  in  concentrated  nitric  acid,  pro¬ 
ducing  a  red  color  as  beautiful  as  that  re¬ 
sulting  from  the  action  of  this  acid  on  brucia. 
Sulphuric  acid  also  dissolves  it,  but  more 
slowly,  and  likewise  assumes  a  very  fine  red 
color.  Hydrochloric  and  acetic  acids,  as 
well  as  caustic  potassa,  also  dissolve  it  very 
well,  but  they  take  a  yellow  color. 

B,  This  substance,  like  the  foregoing,  is 
uncrystallisable  ;  its  taste  is  bitter,  and  it 
has  a  red  color  when  in  a  thin  layer,  and 
black  when  in  a  mass.  It  is  insoluble  in 


ether  and  in  boiling  alcohol  at  90°  C.  It 
dissolves  very  well  in  this  latter  liquid  when 
diluted  with  water.  It  dissolves  in  distilled 
water,  to  which  it  communicates  a  beautiful 
wine-red  color,  which  the  acids  render  rather 
brighter,  whilst  caustic  potassa  turns  it  rather 
brown,  and  the  subacetate  of  lead  yellow. 

Concentrated  sulphuric  and  nitric  acids 
dissolve  this  substance,  as  also  does  caustic 
potassa,  acquiring  a  more  or  less  deep  yel¬ 
lowish-red  color. 

The  experiments  which  constitute  the  sub¬ 
ject  of  this  memoir  are  still  very  incomplete. 
Most  of  the  bodies  whose  existence  I  have 
noticed  have  not,  probably,  been  obtained  in 
the  perfectly  pure  state.  The  new  investi¬ 
gations  are,  therefore,  necessary :  they  will 
form  the  subject  of  a  second  memoir,  which  I 
will  terminate  with  some  reflections  con. 
cerning  the  nature  of  the  phenomena  Which 
accompany  these  curious  metamorphoses  of 
the  organic  alkalis. 


INVESTIGATIONS  CONCERNING 
CREOSOTE  .* 

BY  M,  H.  DEVILLE. 

The  studies  concerning  the  resins  and 
essences  which  the  Academy  has  been  kind 
enough  to  encourage,  have  led  me  to  think 
that  it  is  necessary  to  consider  the  action  of 
fire  on  these  latter  as  not  being  a  purely  dis¬ 
organising  action.  This  action  would  be, 
on  the  contrary,  in  my  opinion,  incapable 
of  effecting  a  profound  change  in  the  state 
of  combination  of  the  substances  which  con¬ 
stitute  a  body  so  complex  as  a  resin.  As  it 
is  generally  admitted  that  an  essential  oil, 
homogeneous  or  not,  has  given  rise,  by  its 
alteration  in  the  vegetable,  to  the  resin,  the 
action  of  the  fire  on  the  latter  would  furnish 
a  principal  product  identical  with  the  primi¬ 
tive  essential  oil,  or  at  least  isomeric  with  it ; 
it  is  thus  we  may  find,  or  at  least  recognize 
the  essential  oils  from  which  benzoin,  guaia- 
cum,  and  other  resins  are  procured,  in 
which  these  oils  have  entirely  disappeared. 

This  hypothesis,  applicable  to  a  certain 
number  of  resinous  substances,  I  have  al¬ 
ready  verified  as  regards  some  of  them : 
creosote  again  gives  me  an  opportunity  of 
returning  to  it.  Indeed,  all  my  experiments 
lead  me  to  believe  that  creosote  is  nothing 
more  than  an  essential  oil,  or  a  substance 
isomeric  with  it,  produced  in  the  distilla¬ 
tion  of  the  resinous  matters  contained  in 
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wood.*  We  find  here  the  same  circumstances 
in  which  gydroguret  of  gua'facyle  is  formed 
by  means  of  guaiacum. 

Creosote  and  hydroguret  of  guaiacyle  have 
analogies  which  are  never  wanting.  The  same 
reactions,  the  same  chemical  and  physical 
properties  correspond  in  a  remarkable  man¬ 
ner,  notwithstanding  the  difference  of  com¬ 
position.  The  hydroguret  of  guai'acyle  (C28 
II16  O  ')  may  be  regarded  as  an  oxide  of  creo¬ 
sote,  (C28  H16  O2  =*  2  volumes  of  vapor.) 

Creosote  colors  blue  a  great  quantity  of 
water  containing  a  trace  of  a  salt  of  peroxide 
of  iron  ;  with  the  hydroguret  of  guaiacyle, 
the  coloration  is  brown.  Creosote  repre¬ 
sents,  by  its  composition,  alcohol  of  the 
benzoic  series.  Bromine  gives  a  crystallised 
acid  with  creosote,  half  of  whose  hydrogen  is 
replaced  by  bromine,  equivalent  for  equivalent. 

Hydroguret  of  guaiacyle  and  creosote, 
treated  by  sulphuric  acid  and  chromate  of 
potassa,  give  rise  to  a  salt  of  chromium 
analagous  to  tartrocbromic  acid.  From  the 
acid  produced  with  creosote  I  extract  a  resin 
which  appears  to  me  very  interesting  for  the 
verification  of  fhe  hypothesis  on  which  I 
found  the  formation  of  creosote  in  the  distil¬ 
lation  of  wood. 

Absolutely  pure  creosote  is  not  colored  in 
the  air.  It  combines  with  alkalis  and  bases, 
as  Reichenbach  observed,  and  its  solution  is 
colored  blue  by  the  salts  of  iron.  All  these 
properties  render  it  similar  to  hydroguret  of 
salicyle,  beside  which  it  may  perhaps  be 
placed,  by  doubling  its  formula. 


ARSENIC  TN  THE  EARTH  OF  OE- 
METERIES.t 

M.  Ollivier  d’Angf.rs  made  the  fol¬ 
lowing  communication  to  the  Academy  : — 
He  had  recently  been  engaged  in  a  judicial 
inquiry  which  had  involved  an  important 
medico-legal  question,  one  on  which  M. 
Orfila  hail  read  a  paper  to  the  academy  two 
years  ago,  viz.,  “the  arsenic  contained  in 
the  earth  of  cemeteries. ”  M.  Orfila  stated 
in  his  memoir  that  arsenic  being  insoluble  in 
water,  it  was  impossible  that  a  body  buried 
in  arsenical  ground  could  become  impreg¬ 
nated  by  that  substance.  This  ^statement, 
the  result  of  theory,  had  been  confirmed  by 
the  case  to  which  lie  alluded,  and  which  was 
as  follows  : — A  man  lost  his  wife,  and  pub¬ 
lic  rumor  having  accused  him  of  poisoning 

*  R  is  thus  explained  how  creosote  varies 
in  composition  with  the  quality  of  the  woods 
from  which  if  is  extracted,  and  why  certain 
woods  do  n  t  yield  it. 
t  From  The  Lancet, 


her,  the  body  was  exhumed.  An  accurate 
analysis,  howeverr,  proved  that  she  had 
died  of  organic  lesions  quite  independent 
of  the  action  of  any  poison.  A  married 
woman,  who  wished  to  marry  this  man, 
poisoned  her  husband,  and  on  the  pout 
mortem  examination  being  made,  evident 
traces  of  arsenic  were  found.  The  woman 
was  brought  before  the  azzises,  but  owing  to 
discussions  between  the  medical  witnesses, 
the  trial  was  deferred  to  the  ensuing  session. 
The  body  of  the  poisoned  man  was  again 
exhumed,  and  the  viscera  sent  to  Paris  to 
M.  Ollivier  d’ Angers,  along  with  some  of 
the  earth  of  the  grave.  Arsenic  was  found 
in  the  liver  through  the  means  of  Marsh’s 
apparatus.  It  was  also  found  in  the  earth. 
The  authorities  then  had  the  body  of  the 
woman  who  first  died  again  exhumed.  It 
is  worthy  of  remark  that  after  the  first  ex¬ 
humation  the  body  accidentally  fell  out  of 
the  coffin  into  the  grave,  and  was  covered 
by  arsenical  earth.  Not  a  trace  of  arsenic 
however  was  found  in  the  body,  although  it 
had  thus  remained  several  months  imbedded 
in  arsenical  earth.  This  ease,  therefore, 
confirms  the  previsions  of  M.  Orfila.  It 
shows  both  that  arsenic  does  exist  in  the 
earth  in  some  localities,  and  that  this  cir¬ 
cumstance  does  not  render  medico-legal 
researches  more  difficult,  as  the  insolubility 
of  the  arsenic  contained  in  the  earth  of 
cemeteries  prevents  bodies  becoming  impreg¬ 
nated  with  it. 

On  M.  Roux  asking  what  was  the  cause 
of  the  presence  of  arsenic  in  cemeteries,  M. 
Ollivier  referred  him  to  M.  Chevalier,  who 
had  written  an  important  memoir  on  the 
subject. 

M.  Chevalier  stated  that  in  the  depart¬ 
ment  of  the  Vosges,  where  the  fact  men¬ 
tioned  by  M.  Ollivier  had  occurred,  there 
are  many  mines  of  arsenic.  The  presence 
of  arsenic  in  the  ground  of  the  cemetery  Ls, 
therefore,  to  be  attributed,  probably,  to  the 
geological  constitution  of  the  soil.  This  is 
not  the  ease  with  the  ground  of  the  Parisian 
cemeteries.  A  fact  with  winch  he  had  onlv 
recently  became  acquainted,  confirmed  M. 
Orfilu’s  views.  All  the  bones  of  the  work¬ 
people  of  a  small  town  in  which  copper  is 
wrought,  found  in  the  cemetery,  contain 
copper;  but  copper  is  also  found  in  the 
ground  in  which  they  lie.  In  order  to  us- 
certain  whether  the  copper  was  primi¬ 
tively  contained  in  the  bones,  or  whether  it 
was  communicated  from  the  soil,  be  sent  for 
bones  from  other  localities  where  copper  is 
wrought,  but  where  the  earth  does  not  con¬ 
tain  that  metal;  lie  found, that  they  were 
likewise  impregnated  with  the  metal. 

M.  Orfila  recalled  to  the  recollection  of 
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the  Academy  that  in  his  memoir  he  had  pro¬ 
posed  two  questions  :  first — Can  a  body  im¬ 
part  to  the  earth  the  arsenic  which  it  contains  ? 
Secondly — Can  earth,  containing  arsenic, 
poison,  as  it  were,  a  body  ?  The  first  ques¬ 
tion  he  then  answered  affirmatively,  the 
second  negatively.  The  fact  related  by  M. 
Ollivier  d’ Angers  proved  that  the  results  at 
which  he  had  arrived  were  correct. 


MEMOIR  ON  ALCOHOLIC  FER¬ 
MENTS.* 

BY  M.  BOUCHARDAT. 

The  author  proposes,  in  this  memoir,  more 
especially  to  make  known  two  kinds  of  alco¬ 
holic  ferments,  which  he  distinguishes  from 
beer  yeast,  and  to  notice  the  principal  cha¬ 
racters  of  the  alcoholic  ferments  whose 
existence  he  admits.  The  following  table 
presents  a  summary  of  the  characters  of  these 
three  kinds  of  ferments  : — 


ferment  of  beer  (fermen - 
turn  cerevisice f). 

1 .  Globules  sometimes  per¬ 
fectly  round,  but  ordinarily 
ovoid.  These  globules  are  not 
flattened  like  those  of  the 
blood,  but  they  have  a  very 
regular  spheroidal  form,  like 
the  albuminous  globules  of 
the  brain.  The  diameter  of 
these  globules  varied,  in  my 
observations,  from  to 

of  a  millimetre  in  diameter. 

2.  The  greater  number  of 
the  globules  of  beer-yeast  are 
well  isolated  from  one  ano¬ 
ther  ;  some,  however,  have  on 
the  side  a  smaller  globule, 
which  is  not  simply  in  juxta¬ 
position,  but  which  appears 
to  proceed  from  the  large 
globule,  and  to  be  still  de¬ 
pendant  on  it ;  some  of  the 
small  globules  are  united  to 
the  large  by  a  very  evident 
elongation. 

3.  Color  of  the  mass,  uni¬ 
formly  whitish  grey  ;  each 
globule  has  granular  contents. 


4.  Insoluble  in  pure  water  ; 
insoluble  in  water  containing 
of  hydrochloric  acid  ; 
soluble  in  concentrated  hydro¬ 
chloric  acid,  which  assumes  a 
beautiful  violet  color.  In  great 
part  soluble  in  water  contain¬ 
ing  0*001  of  hydrochloric 
acid,  after  having  been  bruised 
for  a  long  time  with  grains  of 
silica. 


ferment  of  dregs  ( fermen - 
turn  feeds). 

1 .  Globules  most  frequently 
perfectly  round  ;  some,  how¬ 
ever,  are  ovoid  ;  they  are  not 
flattened  like  those  of  blood, 
but  they  have  a  very  regular 
spheroidal  form  :  they  greatly 
resemble  the  albuminous  glo¬ 
bules  of  the  brain.  The  dia¬ 
meter  of  these  globules  varies 
from  to 

2.  Almostall  the  globules  of 
dregs-yeast  are  isolated.  Some, 
however,  have  on  the  side  a 
smaller  globule,  which  is  not 
simply  in  juxta-position,  but 
which  appears  to  proceed  from 
the  large  globule,  and  to  be 
dependant  on  it. 


3.  Color  of  the  mass,  uni¬ 
formly  whitish-grey  ; each  glo¬ 
bule  incloses  lobulous  con¬ 
tents. 


4.  Idem. 


black  ferment  (fermentwn 
nigrum) . 

I.  Globules  perfectly  round  ; 
they  are  not  flattened  like 
those  of  the  blood.  The  di¬ 
mensions  of  these  globules 
vary  from  to  of  a 
millemetre. 


2.  All  the  globules  of  black 
yeast  are  isolated  ;  when  they 
are  connected,  or  when  they 
have  on  the  side  small  glo¬ 
bules  annexed,  they  are  trans¬ 
formed,  and  no  longer  act  as 
alcoholic  ferments. 


3.  Examined  with  the  mi¬ 
croscope,  the  globule  presents 
a  very  distinct  black  circle. 
The  color  of  the  mass  is  uni¬ 
formly  blackish -grey.  No 
granular  contents  are  dis¬ 
tinguished  in  each  globule, 

4.  Idem. 


*  Comptes  Rendus. 

f  I  have  adopted,  as  a  generic  name,  the  old  word  fermentum.  I  have  not  admitted  the 
names  of  mycoderma  and  torula ,  proposed  by  M.  Demaziere  and  Turpin,  because  they  apply 
to  a  state  of  ferment  in  which  this  modified  organised  body  has  no  action  on  a  solution  of  sugar, 
N.S.,  Voi,  XL  2  3D 
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FERMENT  OF  DREGS, 

5.  Idem. 


G.  Idem. 


7.  Idem. 


8.  Placed  in  a  solution  of 
sugar,  at  a  temperature  of 
from  50°  to  54°  F.,  deter¬ 
mines  a  slow  fermentation, 
which  is  complete  only  after 
3  or  4  months  ;  it  acts  in 
liquors  containing  16per  cent, 
of  alcohol.  Is  not  sensibly 
destroyed  in  the  act  of  slow 
fermentation. 

9.  Collected  in  a  very  strong 
beer. 


BLACK  FERMENT. 

5.  Ether  removes  from  it 
O’ 003  of  a  liquid  fatty  matter, 
containing  oleine  andstearine, 
and  an  oil  containing  phos¬ 
phorus. 

6.  Idem. 


7.  Idem , 


8.  Placed  in  a  solution  of 
sugar,  at  a  temperature  of 
from  50°  to  54°F . ,  determines 
a  slow  fermentation,  which  is 
complete  only  after  6  months  ; 
it  acts  in  liquors  containing 
more  than  1 7  per  cent,  of 
alcohol.  Is  not  sensibly  de¬ 
stroyed  in  the  act  of  slow  fer¬ 
mentation. 

9.  Collected  in  a  deposit  of 
white  wine. 


FERMENT  OF  BEER. 

5.  Ether  removes  from  it 
0-05  of  a  liquid  fatty  body, 
containing  oleine,  stearine, 
andan  oil  which  containsphos- 
phorus  among  its  elements. 

6.  Alcohol  removes  from 
it  lactic  and  phosphoric  acids, 
and  extractive  matters. 

7.  Composition: — Albumi¬ 
nous  substances,  but  contain¬ 
ing  more  oxygen,  and  con¬ 
taining  also  sulphur  and  phos¬ 
phorus. 

8.  Essential  properties  : — 

Placed  in  a  solution  of  sugar, 
at  a  temperature  varying  be¬ 
tween  50°  and  84°  F.,  deter¬ 
mines  a  brisk  fermentation, 
which  terminates  in  a  few 
days,  not  being  able  to  be 
exerted  in  liquors  containing 
much  alcohol.  Is  destroyed  in 
the  act  of  brisk  fermentation. 

9.  Collected  in  ordinary 
beer. 

The  facts  contained  in  this  table,  says  M. 
Bouchardat,  show  that  these  alcoholic  fer¬ 
ments  differ  from  each  other:  firstly,  in  form, 
color,  and  dimensions,  and  in  the  contents  of 
the  globules ;  secondly,  by  the.  mode  in  which 
they  decompose  sugar ;  thirdly,  by  the  me¬ 
dium  in  which  they  exist. 

I  designate  them  by  the  names  of  beer- 
yeast,  dregs-yeast,  and  black  yeast. 

Dregs-yeast  and  black  yeast  are  especially 
remarkable,  because,  by  aid  of  a  slow  fer¬ 
mentation,  they  can  determine  the  formation 
of  richer  alcoholic  liquors  than  the  most 
generous  wines.  In  order  to  acquire  informa¬ 
tion  concerning  the  nature  of  ferments,  I 
studied  their  proximate  and  elementary  com¬ 
position,  and  the  action  on  these  globules  of 
water  containing  of  hydrochloric  acid. 

PROXIMATE  COMPOSITION  OF  ALCOHOLIC 
FERMENTS. 

The  following  is  a  list  of  the  substances 
which  enter  into  the  composition  of  fer¬ 
ments  : — 

1.  Proteic  animal  matter,  insoluble  in 
alcohol,  containing  nitrogen,  hydrogen,  car¬ 
bon,  oxygen,  sulphur,  and  phosphorus. 

2.  Nitrogenous  matter,  soluble  in  alcohol. 

3.  Solid  fat. 

4.  Liquid  phosphuretted  fat. 

5.  Lactic  acid,  lactate  of  lime  and  soda. 

G.  Acid  phosphate  of  lime,  and  acid  phos¬ 
phate  of  sc  da. 

ELEMENTARY  COMPOSITION. 

The  proteic  animal  substance,  which  forms 


the  essential  part  of  the  ferment,  differs  from 
casein,  albumen,  and  fibrin  by  an  excess  of 
oxygen  which  is  not  less  than  2  per  cent. 

ACTION  OF  HYDROCHLORIC  ACID  AT  0  001. 

Water  containing  -roos  of  hydrochloric  acid 
dissolves  with  facility,  as  I  have  shown  al¬ 
bumen,  casein,  &c. ;  the  alcoholic  ferments 
completely  resist  this  solvent  action ;  they 
are  partially  dissolved  in  it  when  the  globules 
are  torn  by  pulverisation  :  these  experiments 
prove  to  us  that  the  proteic  matters  of  the 
globules  of  the  ferment  are  constituted  of  two 
different  substances  :  the  one  enclosed,  solu¬ 
ble  in  acidulated  water;  the  other  enveloping, 
insoluble  in  that  solvent. 

I  will  describe  an  experiment  which  shows 
us  the  analogy  of  ferments  with  the  globules 
of  animals. 

ACTION  OF  THE  BRAIN  OK  AN  ADULT  MAN 
ON  A  SOLUTION  OF  SUGAR. 

I  took  25  grammes  of  the  brain  of  an 
adult  man,  and  put  it  into  a  quart  of  water 
and  added-  to  it  250  grammes  of  sugar. 
After  48  hours,  the  temperature  being  about 
77°  F.,  the  alcoholic  fermentation  com¬ 
menced  and  continued  to  progress  regularly. 

At  first  sight,  one  would  be  tempted  to 
perceive  here  only  a  fact  analogous  to  those 
noticed  by  M.  Colin.  This  chemist,  indeed, 
proved  that  the  albumen  of  the  egg,  and 
several  other  organic  matters,  might  become 
alcoholic  ferments.  But  this  is  the  difference 
between  M.  Colin’s  results  and  mine:  al¬ 
bumen,  put  in  contact  with  a  solution  of 
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sugar,  at  the  temperature  of  92°"  F.,  is  con¬ 
verted  into  a  ferment,  whose  action  is  very 
weak  at  the  end  of  three  weeks,  whilst  the 
cerebral  mass  of  an  adult  acts,  at  the  end  of 
48  hours,  as  an  energetic  alcoholic  ferment. 

The  substance  which  composes  the  brain  is 
formed  by  the  union  of  globules  of  different 
kinds.  Among  these  the  most  important  are 
the  albuminous  globules,  which  present  the 
microscopic  appearance  of  the  ferment  of 
dregs,  and  which  act  like  it  on  the  solution  of 
sugar  ;  these  globules  are  not  constituted  of 
pure  albumen,  as  has  hitherto  been  thought. 
Indeed,  if  we  treat  the  cerebral  mass  of  an 
adult  with  water  acidulated  with  O’ 001  of 
hydrochloric  acid,  this  pretended  albumen  is 
not  dissolved  ;  to  dissolve  it,  it  is  necessary 
previously  to  bruise  it  with  silica.  These 
experiments  show  us  that  the  prote'ic  globules 
of  the  brain  are  formed,  like  the  globules  of 
ferment,  of  an  envelope  insoluble  in  acidu¬ 
lated  water,  and  of  an  enclosed  albuminous 
matter  soluble  in  that  vehicle. 

If,  instead  of  taking  the  cerebral  mass  of 
an  adult  animal,  that  of  a  newly-born 
animal  be  selected,  if  it  be  put  into  a  solution 
of  sugar,  and  if  the  mixture  be  exposed  to  a 
temperature  of  7  7°  F.,  alcoholic  fermentation 
does  not  take  place,  but  the  mucous  trans¬ 
formation  is  observed. 

The  reason  of  this  diftei'ence  is  very  simple. 
The  envelopes  of  the  brain  of  a  young  animal 
have  not  sufficient  resistance,  they  are  de¬ 
stroyed  by  endosmose  in  the  solution  of 
sugar,  and,  the  globules  no  longer  existing, 
alcoholic  fermentation  cannot  take  place. 

NATURE  OF  THE  GLOBULES  OF  ALCOHOLIC 
FERMENTS. 

The  globules  of  alcoholic  ferments  present 
the  most  complete  analogy  with  the  nervous 
globules  of  superior  animals.  When,  in 
definite  conditions,  these  vegetables  ramify 
and  are  transformed  into  vegetable  infusoria, 
they  lose  their  characters  as  ferments ;  the 
spores  themselves  of  these  new  vegetables 
do  not  possess  the  property  of  decomposing 
the  solution  of  sugar. 

EXPERIMENT  ON  THE  DEVELOPMENT  OF 
THE  GLOBULES  OF  ALCOHOLIC  FERMENTS. 

I  dissolved  the  whites  of  4  eggs  and  1  kilo¬ 
gramme  of  sugar  in  4  quarts  of  water,  con¬ 
taining  O' 001  of  hydrochloric  acid.  The 
liquors  were  filtered  with  the  greatest  care, 
and  divided  into  two  equal  flasks.  I  added 
nothing  to  the  first  flask,  and,  after  two 
months,  the  temperature  varying  from  59°  to 
77°  F.,  alcoholic  fermentation  had  not  mani¬ 
fested  itself.  To  the  second  flask  I  added  an 
equally  limpid  solution  of  10  grains  of  tannin 
in  100  grammes  of  water.  An  abundant 
precipitate  was  immediately  formed,  which, 


after  48  hours’  exposure  to  a  temperature  of 
77°  F.,  was  partly  converted  into  globules 
of  ^  of  a  millimetre,  acting  absolutely  with 
a  solution  of  sugar  like  the  ferment  of  dregs . 

ON  THE  MULTIPLICATION  OF  THE  GLOBULES 
OF  FERMENT. 

All  chemists  know,  since  the  experiments 
of  M.  Thenard,  that,  when  a  solution  of' 
sugar  is  fermented  with  a  sufficient  quantity 
of  globules  of  ferment,  when  the  first  fer¬ 
mentation  is  accomplished,  the  weight  of 
the  globules  is  considerably  diminished. 
After  a  second  fermentation  they  almost  en-* 
tirely  disappear,  and  are  replaced  by  an  am- 
moniacal  salt  which  is  found  in  the  liquid, 
and  by  the  remains  of  microscopic  vegetables, 
in  which  M.  Thenard  recognised  the  ex¬ 
istence  of  ligneous  matter ;  but  this  obser¬ 
vation  can  be  invoked  only  to  establish  the 
non-production  of  the  globules  of  the  fer-‘ 
ment.  It  may  be  said,  that  these  globules' 
require  two  kinds  of  nourishment :  sugar,  to 
produce  heat  by  its  dedoublement,  and  ni¬ 
trogenous  matter,  to  furnish  the  elements 
adapted  for  their  assimilation  and  repro¬ 
duction.  The  following  is  the  reply  offered 
by  experiment  to  this  latter  supposition : — 

I  took  1  kilogramme  of  sugar,  4  quarts  of 
water,  50  grammes  of  yeast,  and  200  grammes 
of  white  of  egg  dissolved  in  water  by  means  of  > 
0*001  of  hydrochloric  acid.  The  temperature 
j  being  maintained  at  68°  F.,  the  fermentation 
was  promptly  established,  and  continued  to 
proceed  with  regularity  for  four  days  ;  being- 
then  slower,  I  collected  the  ferment,  and  I 
found  its  weight  to  be  only  50gr.*5.  There  is 
beyond  that  a  multiplication  of  I  to  7  ob¬ 
served  in  the  brewer’s  vat.  The  globules  of 
ferment  cannot,  in  any  way,  assimilate  the 
albuminous  matter,  any  more  than  the  sugar. 
On  the  other  hand,  I  have  repeated  the  above 
experiment  by  substituting  for  the  200  grs. 
of  albumen  100  grs.  of  fresh  gluten,  also 
dissolved  in  water  acidulated  with  0-001  of 
hydrochloric  acid.  I  employed  also  50  grs. 
of  yeast.  The  fermentation  proceeded  re¬ 
gularly  for  four  days.  The  ferment  collected 
at  this  time  did  not  weigh  more  than  49gr.  *2. 
Ic  is  evident  that  the  globules  of  the  ferment 
do  not  assimilate  more  of  the  solution  of 
sugar  than  the  solutions  of  albumen  and 
gluten.  Does  it  not  follow  from  these  ex¬ 
periments,  that,  if  we  find  in  the  brewer’s 
vat  7  of  ferment,  only  one  having  been  put 
in  ;  this  must  be  owing  only  to  this  1  part  of 
ferment  having  met  with  prote'ic  substances 
which,  placed  in  a  fermenting  medium,  are 
proper  for  giving  rise  spontaneously  to 
globules  of  ferment ;  the  same  as  in  the 
must  of  grape,  without  having  added  fer¬ 
ment,  we  find  a  considerable  quantity  of  it  l 
"  2  33  2 


401 


CHEMISTRY. 


XOTE  OX  THE  RESIN  ICICA  * 

BY  M.  K.  SCRIBK. 

Tins  resin  was  preserved  in  the  collections 
of  the  Museum  of  the  Jardin  des  Plantes , 
under  the  name  of  storax  of  Cayenne  ;  but 
it  has  neither  the  characters  nor  the  compo¬ 
sition  of  the  balsam  generally  called  in  France 
storax,  Styrax  catamite ,  which  is  extracted 
by  incisions  into  the  Styrax  officinale. 

The  study  of  this  product  was  confided  to 
me  by  M.  Dumas,  to  whom  M.  Adolphe 
Brongniart  had  sent  it.  The  analyses  which 
I  am  about  to  detail  were  performed  in  his 
laboratory. 

It  occurs  under  the  form  of  small  masses, 
or  opaque  grains,  of  a  yellowish-white,  and 
mixed  with  some  remains  of  bark.  The 
odor  is  sweet  and  very  agreeable,  heat  and 
pulverisation  slightly  increasing  it.  They 
are  friable,  break  between  the  teeth,  and 
then  present  only  a  very  feeble  taste.  Their 
fracture  is  white,  traversed  by  some  yellowish 
veins.  They  abandon  nothing  to  water,  and 
do  not  disengage  any  volatile  substance  when 
distilled  with  it. 

It  is  of  all  resins  the  least  soluble  in  al¬ 
cohol.  It  requires,  in  order  to  be  completely 
held  in  solution,  55  times  its  weight  of  cold 
alcohol  of  36  degrees,  15  times  its  weight  of 
boiling  alcohol,  and  3£  times  its  weight  of 
essence  of  turpentine,  at  the  ordinary  tem¬ 
perature.  The  action  of  these  solvents  is 
very  slow  without  heat ;  they  must  be  heated 
at  first  to  accelerate  the  solution,  then 
cooled,  and  the  excess  of  resin  separated. 

It  presents  to  analysis  three  peculiar 
resins,  distinguished  from  each  other  by 
their  composition  and  solubility,  but  all  three 
possessing  complete  neutrality. 

These  three  resins  are  obtained  separately 
by  having  recourse  to  their  different  degrees 
of  solubility  in  alcohol.  We  commenced  by 
completely  dissolving  the  resin  icica  in  boil¬ 
ing  alcohol ;  the  solution,  after  having  been 
filtered  warm,  in  order  to  free  it  from  the 
ligneous  matters,  held  in  suspension  in  cool¬ 
ing,  allows  breane  to  crystallise,  whilst  the 
supernatant  liquor  retains  in  solution  icicane 
and  colophane. 

BREANE. 

This  substance,  separated  from  alcohol, 
re-crystallised,  and  dried  at  238°  F.,  in 
vacud ,  furnished  by  analysis,  by  means  of  ox¬ 
ide  of  copper  and  the  current  of  oxygen,  the 
followiDgformula,expressedin  equivalents: — 
Cio  H «  3  HO.f 

which  expresses  in  hundredths  : — 


*  Comptes  Rendus,  No.  2,  July  8,  1844. 

t  C**7'Q ;  H=*12'5- 


Carbon  ..... 

Hydrogen  . . . . 

....  11-75 

Oxygen  . 

.  4-21 

100-00 

ICICANE. 

The  mother-liquors 

of  the  foregoing  pro- 

ducts  contain,  also, 

mixtures  of  breane. 

icicane,  and  colophane. 

They  are  separated 

from  one  another  by  slightly  concentrating 
the  liquor,  rejecting  the  first  portion  that 
crystallises,  that  is  to  say,  impure  breaue, 
and  decanting  the  alcoholic  liquor,  from 
which  a  crystalline  product  is  again  ex¬ 
tracted  by  evaporation.  This  is  the  second 
resin,  icicane,  whilst  colophane,  much  more 
soluble,  remains  dissolved  in  the  last  mother- 
liquor. 

The  icicane,  which  is  purified  from  the 
uncry stallisable  substances  by  several  wash¬ 
ings  with  alcohol,  dried  at  248°  F.,  in  vacud, 
furnished  by  analysis  oxide  of  copper  and 
the  current  of  oxygen,  the  following  for¬ 
mula  : — 

Cieo  Hnr  09, 

which  requires,  in  hundredths  : — 


Carbon  .  82*12 

Hydrogen  .  11*71 

Oxygen  .  6*17 


100*00 

This  formula  is  decomposed  into  two 
others  : — 

C80  H&4  3  H0  +  c80  Hw  6  HO. 

Icicane  may,  therefore,  be  regarded  as  a 
conjoint  product,  formed  by  the  association 
of  a  multiple  hydrate  of  carburetted  hydro¬ 
gen  with  essence  of  turpentine,  and  identical 
with  the  breane  studied  above,  with  another 
hydrate  of  the  same  multiple,  analogous  to 
that  which  MM.  Dumas  and  Peligot  ob¬ 
tained  from  essence  of  turpentine  aban¬ 
doned  to  itself  in  contact  with  dilute  nitric 
acid. 

CALOPHANE  OF  THE  RESIN  ICICA. 

Finally,  the  last  mother-liquor  of  the 
foregoing  product,  after  having  abandoned 
all  crystallisable  products,  deposits  a  small 
quantity  ot  colophane,  a  yellow,  amorphous 
substance,  fusible  below  212°,  much  more 
soluble  in  alcohol,  than  either  of  the  fore¬ 
going  products.  Its  concentrated  alcoholic 
solution  evinces  some  acidity  with  litmus  ; 
but  it  does  not  dissolve  in  the  alkalis,  and 
possesses  all  the  other  characters  of  neutral 
substances.  In  the  fused  and  dry  state,  it 
furnished  by  analysis  with  oxide  of  copper 
aud  the  current  of  oxygen,  the  following 
I  results  S'— 
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0*436  of  matter  gave  0*420  of  water,  and 
1  *246  of  carbonic  acid;  which  represents,  in 


hundredths  : — 

Carbon  . .  77*93 

Hydrogen  .  10*69 

Oxygen  .  11*48 


100*00 

These  numbers  approach  those  which 
represent  colophane  ;  the  latter  product 
would,  therefore,  be  expressed  by  the  for¬ 
mula  of  colophane  : — 

C40  Ii30  O4,  or  C40  H30  O5. 

To  sum  up,  the  resin  icica  contains  three 
neutral  resins,  of  which  two  are  crystallisa- 
ble,  and  the  third  uncrystalli sable. 

The  first  ranks  in  the  group  of  sub-resins 
of  Bonastre,  and  presents  a  composition 
identical  with  that  of  cholesterine. 

The  second,  more  soluble,  seems  to  be  a 
variety  of  sub-resin,  ditferent  from  the  fore¬ 
going.  Its  simultaneous  existence  has,  hi¬ 
therto,  been  demonstrated  only  in  the  resin 
of  the  palm-tree,  Sideoxylon  andicora,  and 
in  the  resin  of  the  genus  icica  of  Guiana. 

Both  may  be  represented  as  hydrates  of 
essence  of  turpentine. 

The  third  is  uncrystallisable,  much  more 
soluble,  and  much  more  fusible  than  the 
foregoing.  Its  composition  resembles  that 
of  colophane. 


ON  THE  PROVISIONS  FOR  THE 
SUBSISTENCE  OF  LIVING  BEINGS 
EVINCED  IN  THE  STRUCTURE 
OF  THE  OLDER  ROCKS,  AND  IN 
THE  PHENOMENA  WHICH  THEY 
EXHIBIT*. 

BY  PROFESSOR  DAUBENY. 

He  began  by  observing,  that  as  the  attention 
of  philosophers  was  that  evening  directed  to 
the  moon  by  the  eclipse,  he  thought  it  might 
not  be  inappropriate  to  illustrate  the  line  of 
his  argument  by  reference  to  the  supposed 
structure  and  condition  of  that  satellite. 
Supposing,  then,  a  human  being  to  be  trans¬ 
ported  to  the  surface  of  the  moon,  and  to 
contemplate  her  in  that  condition  in  which 
astronomers  represent  her  to  us  as  existing 
— namely,  as  destitute  both  of  seas  and  of 
an  atmosphere,  with  vast  cup -shaped  moun¬ 
tains,  the  craters  of  volcanos,  vomiting  forth 
steam  and  smoke,  and  emitting  volumes  of 
noxious  gases,  would  he  not  conceive  the 
globe  in  question  abandoned  to  those  de¬ 
structive  agencies  which  he  saw  in  such 
intense  activity,  rather  than  that  it  was  in  a 

*  Royal  Institution,  May  31,  1841.’ 


state  of  preparation  for  the  abode  of  beings 
constituted  like  himself  ?  Yet  what  the 
moon  now  is,  geology  leads  us  to  infer  that 
the  earth  has  formerly  been ;  and  from  the 
phenomena  now  presented  to  us  by  it,  we 
may  infer  a  train  of  events  to  have  occurred 
which,  whilst  they  must  have  been  at  the 
time  utterly  destructive  to  all  kinds  of  life, 
nevertheless  prepared  the  earth  for  the  re¬ 
ception  of  living  beings,  and  rendered  it  a 
more  agreeable  abode  to  those  which,  like 
man,  possessed  a  feeling  of  the  sublime  and 
beautiful. 

The  Professor  then  proceeded  to  point 
out  the  provisions  for  the  future  existence 
of  living  beings  which  were  made  in  those 
earlier  stages  of  the  history  of  our  globe, 
when  it  appears  to  have  been  in  a  con¬ 
dition  as  chaotic  as  that  of  the  moon  at 
present.  Those  ingredients  of  the  crust  of 
the  earth  which  seemed  designed  more  espe¬ 
cially  for  the  purposes  of  living  beings,  may 
be  distinguished,  into  such  as  minister  to 
some  object  of  utility  for  man  in  particular, 
and  such  as  are  essential  to  animals  and 
vegetables  in  general.  The  former  class, 
being  commonly  more  or  less  poisonous, 
occurs  in  veins  for  the  most  part  existing  in 
the  older  rocks,  being  stored,  as  it  were,  out 
of  the  way,  before  living  beings  were  created. 
Such  are  copper,  tin,  lead,  mercury,  and 
other  of  the  metals.  The  latter,  on  the 
contrary,  are  more  generally  diffused  through 
the  strata  of  the  globe,  although,  for  the 
most  part,  in  comparatively  minute  propor¬ 
tions.  Amongst  the  latter  are  the  fixed 
alkalies,  which  are  present  in  all  felspathic 
and  other  rocks  of  igneous  origin,  from 
which  they  are  slowly  disengaged  by  the  ac¬ 
tion  of  air  and  water,  in  proportion  as  they 
are  required  for  the  necessities  of  living 
beings  ;  whereas  if  they  had  been  present  in 
a  readily  soluble  form  in  the  earth,  they 
would  have  been  washed  into  the  sea  before 
they  could  have  been  made  available  for  such 
purposes. 

Another  essential  ingredient  in  the  struc¬ 
ture  of  animals  is  phosphoric  acid,  which 
appears  peculiarly  suited  for  entering  into 
the  organisation  of  a  living  body,  by  the 
readiness  with  which  it  undergoes  changes  in. 
its  properties  by  the  character  of  its  crys¬ 
tallisation,  and  (in  the  case  of  the  bone-earth 
phosphate)  by  the  association  of  the  bibasic 
with  the  tribasic  salt,  in  equal  proportions, 
which  causes  each  to  counteract  the  tendency 
to  crystallise  in  the  other,  and  thus  renders 
it  more  capable  of  accommodating  itself  to 
the  delicate  texture  of  the  animal  fibre.  The 
question  then  is,  whence  do  animals  and 
vegetables  obtain  this  necessary  ingredient  ? 
Dr.  Daubeny  and  others  have  detected  mi- 
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n  nute  proportions  of  it  in  many  of  the  secon¬ 
dary  rocks,  hut  as  these  are  derived  from 
more  ancient  ones,  it  ought  to  be  present 
likewise  in  them.  Now  we  know  at  least  of 
one  instance  in  which  this  material  occurs  in 
considerable  abundance  in  a  rock  which, 
so  far  as  our  observations  at  present  extend, 
seems  to  have  been  formed  antecedently  to 
animal  life.  This  is  the  slate  rock  of  Es- 
tremadura,  in  Spain,  where,  near  the  village 
of  Logrosan,  it  had  been  pointed  out  as  ex¬ 
isting  many  years  ago. 

Exaggerated  reports  had,  however,  been 
spread  as  to  its  extent,  for  Prof.  Daubeny, 
in  a  visit  he  paid  last  year  to  the  locality, 
found  that  it  formed  only  one  solitary 
vein,  generally  about  ten  feet  wide,  and 
extending  along  the  surface  for  about 
two  miles.  It  also  contains  a  considera¬ 
ble  per-centage  of  fluate  of  lime,  and 
as  this  ingredient  appears,  from  recent  ex¬ 
periments  of  the  author  of  this  paper,  to  be 
present  generally  in  bones,  both  recent  and 
fossil,  it  would  seem  that  it  was  treasured 
up  by  nature,  as  one  of  the  requisite  mate¬ 
rials  for  the  bony  skeletons  of  animals. 
Provision  seems  to  have  been  also  made  for 
supplying  living  beings  with  their  volatilisa- 
ble,  as  well  as  with  their  fixed  ingredients. 

The  attraction  of  all  porous  and  pulverulent 
bodies  for  gases,  may  explain  the  manner 
in  which  the  latter  are  brought  into  contact 
with  the  secreting  surfaces  of  plants ;  but  it 
must  be  remembered,  that  of  the  four  ele¬ 
ments  which  together  constitute  those  parts 
of  a  living  body  which  are  dissipated  by 
heat,  oxygen  alone  can  be  directly  ab¬ 
sorbed.  Of  the  three  remaining,  hydrogen 
must  be  presented  in  the  form  of  water, 
nitrogen  in  chat  of  ammonia,  and  carbon  in 
that  of  carbonic  acid. 

Now  volcanos  appear  to  have  been  the 
appointed  means  of  providing  both  of  the 
two  latter  in  quantities  sufficient  for  the 
food  of  living  beings,  for  both  ammonia 
and  carbonic  acid  are  evolved  in  immense 
quantities  from  all  volcanos,  as  the  Pro¬ 
fessor  showed  by  appealing  to  the  case  of 
Vesuvius  and  its  neighborhood,  as  well 
as  to  that  of  other  volcanic  vents. 

The  production  of  ammonia  in  the  interior 
of  the  earth  might,  he  contended,  be  readily 
explained  upon  the  principles  of  that  theory 
of  volcanos  which  he  had  for  many  years 
adopted,  and  which  was  founded  on  the 
great  discovery  of  the  metallic  bases  of  the 
earths  and  alkalies,  which  we  owe  to  the 


genius  of  Sir  Humphrey  Davy.  Once  admit 
that  those  substances  which  we  see  brought 
up  to  the  surface,  in  the  shape  of  lavas  and 
of  ejected  masses,  exist  in  the  interior  of  the 
globe  wholly,  or  partially,  in  an  unoxidised 
condition,  and  that  first  sea- water,  and  after¬ 
wards  atmospheric  air,  gradually  find  access 
to  them  through  certain  crevices,  and  all  the 
phenomena  of  a  volcanic  eruption  may  be 
shown  to  follow  ;  namely,  the  intense  heat, 
the  escape  of  muriatic  acid,  the  copious  de¬ 
posits  of  sulphur,  the  volumes  of  carbonic 
acid,  and,  lastly,  the  salts  containing  am¬ 
monia;  for  if  nascent  hydrogen,  disengaged 
from  water  decomposed  by  meeting  with  the 
alkaline  metals,  w'ere  brought  in  contact 
with  nitrogen  under  a  high  pressure,  there 
is  everv  reason  to  believe  that  ammonia 
would  be  the  result.  Thus,  the  very  agents 
of  destruction,  which  seem  at  first  sight  to 
be  antagonist  forces  to  every  kind  of  creative 
energy,  have  been,  in  fact,  the  appointed 
means  of  supplying  the  materials  out  of 
which  all  organised  beings  are  fashioned. 
But  though  the  materials  for  our  subsistence 
are  thus  provided,  it  does  not  follow  that 
man  is  not  to  exert  himself  in  order  to  ob¬ 
tain  larger  supplies  than  are  naturally  placed 
before  him.  On  the  contrary,  his  business 
is  to  husband  his  resources,  and  to  apply 
them  to  the  best  account. 

Alluding  to  a  late  work  of  Prof.  Liebig’s,  he 
contended  that  this  eminent  chemist  could  not 
have  meant  to  discourage  the  preservation  of 
the  volatile  ingredients  of  our  manure-heaps, 
whilst  insisting  on  the  paramount  import¬ 
ance  of  supplying  those  which  are  fixed.  It 
is  true  that  nothing  is  lost,  for  the  excre- 
mentitious  matters  which  are  washed  into 
the  sea  increase  the  luxuriance  of  the  marine 
vegetation,  which  affords  food  for  a  large 
number  of  fishes,  which  again  encourage  a 
greater  amount  of  sea-fowl,  which  finally 
deposit,  what  had  been  originally  derived 
-from  the  depths  of  the  sea,  on  the  islands  of 
the  Pacific,  as  guano. 

Thus  England  contrives,  by  means  of 
her  navies,  to  bring  back  from  the 
opposite  extremity  of  the  globe,  the 
very  material  which  she  originally  wasted 
by  the  defective  arrangements  of  her  large 
towns.  This,  however,  is  a  very  circuitous 
mode  of  proceeding,  and  the  true  secret  of 
all  agricultural  improvement  is,  to  apply  the 
means  at  our  disposal,  so  as  to  produce  a 
return  for  the  toil  expended  in  the  shortest 
possible  space  of  time. 
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ON  THE  PRECIPITATION  OF  ME¬ 
TALS  BY  OTHER  METALS  * 

BY  M.  BECaUERBL. 

(Concluded  from  page  35 7 0 

DEPOSITION  OF  SILVER  OR  SILVERING. 

Silver  is  easily  deposited  with  adherence  on 
copper  and  other  metals,  by  following  the 
general  method.  It  is  known  that  chloride 
of  silver  is  soluble  in  a  saturated  solution  of 
common  salt,  but  in  very  small  proportion, 
since  the  quantity  of  silver  united  with  the 
chlorine  represents  only  of  the  weight  of 

salt  employed  at  the  temperature  of  50°  F. ; 
but  the  solvent  power  augments  with  the 
temperature,  for,  at  about  the  boiling  heat, 
it  is  four  times  more  considerable.  It  is 
also  known  that,  when  a  plate  of  iron,  zinc,  or 
copper  is  put  into  water  saturated  with 
chloride  of  silver,  at  the  ordinary  tempera¬ 
ture,  the  chloride  of  silver  is  decomposed, 
and  the  silver  is  deposited  in  more  or  less 
attenuated  particles,  and  without  adhering 
to  the  metal.  The  results  which  I  obtained 
with  platinum  and  other  metals  led  me  to 
think  that,  by  aid  of  a  sufficient  temperature, 
and  with  a  saturated  solution  of  chloride  of 
silver  and  common  salt,  the  silver  might  be 
made  to  adhere  to  copper.  Indeed,  at  the 
temperature  of  about  160°  F.,  a  dead  sil¬ 
vering  was  obtained,  which  assumed  the 
metallic  lustre  by  burnishing.  By  operating 
at  the  temperature  of  ebullition,  the  sil¬ 
vering  verges  on  black  ;  it  is  therefore 
necessary  to  restrain  the  temperature  within 
certain  limits,  which  should  vary  according  to 
the  nature  of  the  alloys  of  copper,  if  we  wish 
to  obtain  a  silvering  combining  the  desired 
conditions.  The  quantity  of  silver  deposited 
was  determined  in  the  following  manner  : — 
A  sheet  of  red  copper,  50  millimetres  long 
and  23  broad,  w'as  taken  ;  this  sheet  having 
been  weighed  before  and  after  immersion  in 
the  bath,  presented  an  excess  of  weight  equal 
to  0gr.-003.  Now,  as  the  silver  is  substituted 
for  the  copper  in  atomic  proportion,  we  find, 
bf  means  of  the  calculation  pointed  out  in 
speaking  of  platinum,  that  the  substance 
silvered  by  immersion  contains  Ogr.  *01 64  per 
square  decimetre.  The  process  which  I  have 
just  described,  and  which  is  the  result  and 
application  of  a  general  principle,  has  some 
distant  relations  to  that  employed  in  certain 
arts,  and  of  which  M.  Dumas  has  given  a 


good  description  in  the  Annales  de  V Industrie 
Franpaise  ct  Etrangere,  t.  i.,  p.  311.  We 
here  give  this  process  for  comparison  with  that 
above  explained: — u  Suppose  that  we  have 
dissolved,”  says  the  author,  “  one  ounce  of 
silver  in  nitric  acid,  and  that  the  solution  has 
been  precipitated  by  means  of  hydrochloric 
acid  or  common  salt,  the  chloride  of  silver  is 
washed  and  mixed,  while  still  moist,  with 
four  pounds  of  common  salt,  two  ounces  of 
sal-ammoniac,  half  a  pound  of  glass,  two 
ounces  of  nitrate  of  potassa,  L|dr.  white 
oxide  of  arsenic,  and  a  of  a  pound  of  sul¬ 
phate  of  iron  ;  the  mixture  being  made,  the 
pieces  are  cleaned  with  nitric  acid  ;  the  latte 
should  be  very  concentrated  :  the  object 
should  remain  in  it  only  a  few  moments,  and 
as  soon  as  it  has  acquired  a  very  vivid  golden 
tint,  it  is  withdrawn,  and  washed  in  a  great 
quantity  of  water.  The  object  being  cleaned, 
a  small  quantity  of  the  above  mixture  is  put 
into  boiling  water  and  is  entirely  dissolved  ; 
and  then  if  the  object  is  immersed  in  it,  it  is 
immediately  covered  with  a  very  brilliant 
layer  of  silver,  without  stain  or  crystalline 
asperities.  The  most  remarkable  part  of  this 
process  consists  in  the  employment  of  chlo¬ 
ride  of  silver ;  the  sal-ammoniac  and  glass 
salt,  which  consist  almost  entirely  of  alkaline 
chloride,  have  for  their  object  to  render  the 
chloride  of  silver  soluble  in  water,  by  its 
transformation  into  double  chloride,  which 
is  soluble.  If  the  chloride  of  silver  were  not 
dissolved,  the  silver  would  be  deposited  on 
the  brass  under  the  form  of  a  gray  or  even 
blackish  powder,  and  always  very  dull.  If 
we  substituted  for  the  chloride  a  salt  soluble 
of  itself,  such  as  the  nitrate,  the  result  would 
be  still  worse.  It  is  probable  that  the 
quantity  of  alkaline  chloride  is  too  great ; 
but  this  circumstance  is  of  little  importance.” 

It  appears,  according  to  the  opinion  of 
M.  Dumas,  that  the  sulphate  of  iron,  in 
reacting  on  the  nitrate  of  potassa  and  com¬ 
mon  salt,  liberates  a  small  quantity  of  nitric 
and  hydrochloric  acid,  which  produce  a  small 
quantity  of  aqua-regia,  which  brings  to  the 
state  of  white  chloride  the  portion  of  violet 
sub-chloride,  which  is  quickly  produced  in 
the  mixture  by  the  action  of  light.  The 
oxide  of  arsenic  being  reduced  at  the  same 
time  as  the  chloride  of  silver,  there  is  then 
deposited  on  the  brass  a  subarseniuret  of 
silver.  If  too  much  oxide  of  arsenic  were 
added,  the  silver  would  take  a  leaden  color. 
The  object  of  the  cream  of  tartar  is  only  to 
clean  the  brass. 


*  Complex  Hendus, 
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By  comparing  this  method  with  that  which 
I  have  described,  wc  find  essential  differ¬ 
ences.  I  operate  with  a  saturated  solution 
of  chloride  of  silver  and  common  salt,  at 
nearly  a  fixed  temperature,  whilst  in  the 
process  indicated  in  the  Annales  de  V In¬ 
dustrie,  a  solution  is  made  use  of  in  boiling 
water,  of  a  small  quantity  of  a  mixture  of 
Uouble  chloride  of  silver  and  soda,  and  dif¬ 
ferent  other  salts.  Only,  in  both,  the  em¬ 
ployment  of  heat  is  necessary  ;  finally,  my 
solution  is  neutral,  and  the  other  is  alkaline 

DEPOSITS  OF  COPPER. 

This  metal  does  not  present  any  difficulty 
in  being  precipitated  with  adherence  on  va¬ 
rious  metals  by  employing  the  solution  of 
double  chloride  in  definite  proportion.  It 
is  known,  moreover,  that  for  coppering  iron, 
it  is  sufficient  to  steep  a  well-cleaned  plate 
of  this  metal  for  a  few  moments  in  a  concen¬ 
trated  solution  of  sulphate  of  copper,  or  else 
to  prolong  the  immersion  in  a  dilute  solution. 
In  order  to  obtain  the  deposit  of  copper  on 
metals  which  are  not  very  oxidisable,  it  is 
necessary  to  touch  the  object  immersed  in 
the  solution  of  double  chloride,  at  a  suitable 
temperature,  with  a  piece  of  zinc,  likewise 
immersed  in  the  solution. 

DEPOSITS  OF  ANTIMONY. 

Copper  is  covered  with  the  greatest  faci¬ 
lity  by  operating  with  the  solution  of  double 
chloride,  at  the  temperature  of  160  to 
170°  F.  The  metal  deposited  has  a  violet 
gray  aspect. 

i 

DEPOSITS  OF  BISMUTH. 

Bismuth  is  very  easily  deposited  on  cop¬ 
per-plates,  always  with  the  contact  of  zinc. 
The  deposit  has  a  slightly  yellowish  white 
aspect;  it  is  dull,  and  takes  a  polish  under 
the  action  of  a  brush  and  English  rouge. 

DEPOSITS  OF  TIN,  OR  TINNING. 

Copper  and  iron  are  readily  tinned  in  the 
double  chloride  of  sodium  and  tin,  diluted 
at  the  temperature  of  160°  F.  “  Lustre” 
and  “  dead”  are  immediately  obtaihed  ;  but 
the  contact  of  zinc  is  indispensable. 

When  once  the  layer  of  tin  is  deposited 
on  the  copper,  if  the  contact  of  the  zinc  be 
maintained,  much  tin  is  deposited,  but 
which  does  not  adhere ;  thus  the  subse¬ 
quent  molecules  are  no  longer  in  the  con¬ 
dition  necessary  for  aggregating  with  those 
already  deposited.  The  tiuning  thus  ob¬ 
tained  is  satisfactory,  and  may  be  employed 
in  the  arts. 

DEPOSITS  OF  LEAD,  OR  LEADING. 

The  leading  of  iron  may  be  directly  ob¬ 
tained  by  steeping  a  plate  of  this  metal 
newly  cleaned  in  a  solution  of  acetate  of 


lead ;  but  if  it  be  wished  to  effect  its  depo¬ 
sition  on  copper  with  the  solution  of  double 
chloride,  the  contact  of  zinc  must  be  em¬ 
ployed,  because  copper  does  not  possess 
the  property  of  decomposing  the  salts  of 
lead.  Although  this  metal  deposited  on 
copper,  wdiich  has  no  action  on  the  solution 
of  double  chloride,  nevertheless,  it  is  not 
possible  to  cover  with  it  the  electro-negative 
metals  with  the  aid  of  the  contact  of  zinc. 
This  very  remarkable  peculiarity  will  be 
discussed  at  the  end  of  this  memoir.  The 
lead  deposited  has  not  its  usual  grayish 
color ;  when  it  is  in  mass,  and  when  its 
surface  is  brightened,  it  is  whitish. 

DEPOSITS  OF  NICKEL  AND  COBALT. 

The  experiments  detailed,  at  the  com¬ 
mencement  of  this  memoir,  show'  that  these 
two  metals  should  be  deposited  with  facility 
on  copper,  and  even  on  iron,  on  account  of 
their  tendency  to  adhere  to  zinc  in  the  de¬ 
composition  of  their  salts  by  aid  of  heat. 
The  simple  immersion  of  copper,  in  the 
double  chloride  of  cobalt  or  nickel,  is  suffi¬ 
cient  for  reducing  these  tw'O  metals  to  the 
metallic  state  ;  but  the  layer  of  metal  de¬ 
posited  has  little  adherence.  By  touching 
with  a  piece  of  zinc,  drawn  out  to  a  point, 
the  metal  deposited  becomes  brilliant  and 
very  adherent ;  the  layer  adheres  to  it  suffi¬ 
ciently  powerfully  to  bear  burnishing  either 
with  English  rouge  and  leather,  or  with  a 
burnisher. 

The  lustre  resembles  that  of  silver.  It  is 
difficult  to  distinguish  nickel  from  cobalt  by 
the  color.  The  object  scovered  do  not  act  on 
the  magnetic  needle,  even  on  that  subtracted 
from  the  action  of  terrestrial  magnetism.  This 
negative  effect  can  arise  only  from  two  causes : 
either  the  metal  deposited  must  be  in  too 
thin  a  layer  to  act  on  the  magnetic  needle,  or 
else  the  adherence  to  the  copper  constitutes 
an  alloy  in  which  the  properties  of  the  depo¬ 
sited  metal  are  modified.  One  proof  that 
the  layer  is  in  a  particular  state  is,  that,  al¬ 
though  its  parts  adhere  to  one  another  in 
consequence  of  their  action  on  the  copper, 
nevertheless,  the  molecules  which  are  depo¬ 
sited,  by  employing  the  simple  contact  of 
zinc,  can  no  longer  be  aggregated.  The  action 
exerted  by  the  copper  would,  therefore,  njp- 
dify  the  physical  properties  of  the  metal 
deposited.  The  zinc  should  touch  only  at 
certain  points,  for,  if  the  surface  of  contact 
has  a  certain  extent,  the  object  becomes 
black,  especially  round  the  point  of  contact. 
This  is  a  reason  for  avoiding  the  immediate 
contact  of  the  zinc  ;  it  is  accomplished  by 
connecting  the  latter  with  the  copper  by 
means  of  a  copper  wrire. 

if  it  is  wished  to  employ  contact  directly, 
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the  reverse  of  the  surface  to  be  covered  must 
be  touched.  I  have  said  that  the  metallic 
layer  does  not  act  on  the  metallic  needle  ;  but 
we  may  give  to  the  layer  of  metal  deposited 
a  thickness  sufficient  for  the  reaction  to  be 
manifested.  I  will  speak  of  it  when  I  show 
to  what  point  it  is  possible  to  use  solutions 
of  double  chloride  heated  from  140°  to  176° 
in  order  to  augment  the  thickness  of  the 
deposits.  I  will  also  remark  that  with  nickel 
as  with  cobalt,  the  effects  of  deposition  vary 
with  the  nature  of  the  brass  ;  that  some  give 
the  most  satisfactory  effects,  whilst  others 
powerfully  resist  deposition  ;  these  are  those 
which  contain  a  greater  proportion  of  zinc. 
With  respect  to  red  copper,  it  is  always  em¬ 
ployed  with  advantage.  When  copper  is  not 
equally  covered,  which  is  owing  to  imperfect 
cleansing,  all  these  parts  must  be  touched 
with  the  point  of  zinc  or  a  piece  of  zinc  drawn 
out  to  a  point ;  by  this  means  an  uniform 
deposit  is  obtained.  For  cobalt  and  nickel, 
it  is  necessary  to  operate  at  a  temperature 
near  that  of  ebullition. 

DEPOSITS  OF  IRON. 

From  what  I  have  just  said  of  the  oxidisa- 
ble  metals,  such  as  the  two  foregoing,  in  the 
precipitation  with  adherence,  it  will  be  con¬ 
ceived  that  iron  should  act  in  the  same  man¬ 
ner,  that  is  to  say,  should  be  deposited  on 
copper,  and,  probably,  on  other  metals,  by  the 
contact  of  zinc.  Experiment  has  fully  con¬ 
firmed  this  anticipation.  Iron  deposited  on 
brass  assumes  its  own  color. 

TINNING  OF  COPPER  AND  IRON. 

Copper  and  iron  are  easily  covered  with  tinjjin 
such  a  manner  as  to  give  a  good  tinning.  The 
operation  is  the  same  as  with  the  other  results. 
It  is  one  of  the  most  satisfactory  operations. 

OF  THE  INTERVENTION  OF  MORE  OR  LESS 

INTENSE  CURRENTS  FOR  OPERATING 

METALLIC  DEPOSITS. 

We  have  seen  that  the  decomposition  of 
the  double  chlorides  by  immersion,  at  a  suita¬ 
ble  temperature,  with  an  immediate  and  ad¬ 
herent  deposition  of  the  metal  might  be 
operated  in  two  ways,  either  by  plunging 
only  the  plate  of  metal  destined  for  receiving 
the  deposit  into  a  neutral  solution  of  double 
chloride  at  a  temperature  varying  from  140° 
to  212°  F.,  or  thereabouts,  according  to  the 
nature  of  the  metal,  or  wrhen  the  latter  is  not 
sufficiently  oxidisable  to  decompose  the  solu¬ 
tion,  by  employing  the  contact  of  zinc.  It 
may  readily  be  conceived  that  if  we  employ 
the  action  of  an  electro-chemical  apparatus 
composed  of  several  couples,  in  order  to  give 
thickness  to  the  metallic  deposit,  the  effects 
will  vary  in  these  two  cases.  In  the  first,  it 
may  happen,  and  it  is  most  frequently  ob¬ 


served,  that  the  metal  serving  as  the  negative 
electrode  is  not  rendered  by  the  action  of  the 
current  sufficiently  electro -negative  for  the 
solution  not  to  act  upon  it.  In  this  case, 
the  counter-current  resulting  from  this  re¬ 
action  wrill  act  on  that  of  the  pile,  and  nearly 
the  same  effects  will  be  obtained  as  if  the  pre¬ 
cipitating  metal  remained  in  the  solution. 
This  happens  with  respect  to  copper,  with 
relation  to  the  solution  of  double  chloride 
of  platinum  and  potassa,  and  solutions  of 
palladium,  rhodium,  iridium  and  other  metals. 
It  is  not  the  same  in  the  second  case,  since 
the  metal  serving  as  the  negative  electrode 
is  not  attacked  by  the  solution  and  is  covered 
by  a  metallic  layer  by  the  simple  contact  of 
zinc  ;  it  follows,  a  fortiori,  that  if  we  em¬ 
ploy,  instead  of  the  current  resulting  from 
this  contact,  the  action  resulting  from  several 
couples,  the  deposit  will  necessarily  increase 
in  thickness.  This  is  observed  with  the  solu¬ 
tions  of  cobalt,  nickel  and  antimony  relative 
to  copper  and  other  metals  on  which  the  me¬ 
tals  which  enter  into  solution  are  deposited 
by  the  sole  contact  of  zinc.  A  plate  of  cop¬ 
per  was  taken,  whose  weight  and  principal 
dimensions  were  as  follows  : — 


Weight  ..............  1 7' 150 

Length . .  50*  millimetres. 

Breadth . . . 20’  ,, 


Surface  in  sq.  millimetres  1T5Q 

This  plate,  put  in  connection  with  the  pole 
of  a  voltaic  apparatus,  composed  of  six  pairs, 
and  acting  with  water  slightly  acidulated 
with  sulphuric  acid,  was  plunged  into  a 
dilute  solution  of  double  chloride  of  nickel 
and  sodium,  similar  to  that  which  was  pre¬ 
viously  made  use  of.  This  circuit  was  closed 
with  a  platinum  wire  in  connection  with  the 
positive  pole.  Five  minutes  after,  the  plate 
was  withdrawn  from  the  solution,  washed, 
dried,  and  weighed  ;  an  increase  of  weight  of 
3  milligrammes  was  found.  The  plate  then 
acted  on  the  magnetic  needle ;  again  ope¬ 
rated  on  for  5  minutes,  an  increase  of  4 
milligrammes  was  found  :  in  all,  during  10 
minutes,  7  milligrammes.  These  7  milli¬ 
grammes  were  spread  on  a  surface  of  2,300 
square  millimetres ;  that  is  to  say,  there 
were  nearly  3  centigrammes  of  nickel  per 
square  decimetre.  The  salts  of  cobalt  gave 
sensibly  the  same  results  was  deposited. 

The  copper  which  decomposes,  as  is 
known,  the  solution  of  chloride  of  silver, 
with  adherence  of  the  metallic  layer,  was 
made  the  subject  of  an  experiment.  A 
plate  of  50  millimetres  long  and  23  broad, 
increased,  under  the  influence  of  the  current, 
0  gr.  *004; — a  result  which  shows  that  about 
0'016  per  square  decimetre  was  deposited. 

With  red  copper,  and  a  solution  of  double 
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chloride  of  tin  and  sodium,  there  was  ob¬ 
tained  for  a  surface  of  2,300  square  milli¬ 
metres,  an  increase  in  weight  of  8  milli¬ 
grammes  in  ten  minutes,  which  gives  0  gr. 
•0328  of  tin  per  square  decimetre.  Iron 
was  covered  in  the  same  time  with  only  0  gr. 
•025  of  tin. 

CONCLUSIONS. 

In  the  process  which  I  have  just  described, 
there  are  three  things  essential  to  be  consi¬ 
dered  :  the  composition  of  the  liquor,  into 
which  enter  an  alkaline  chloride  and  a  me¬ 
tallic  chloride,  in  equal  atomic  proportions  ; 
the  temperature  of  the  solution ;  and  the  ad¬ 
herence  of  the  precipitated  metal,  which  ceases 
when  the  layer  has  acquired  a  certain  thick¬ 
ness,  although  aided  by  the  voltaic  action 
resulting  from  the  contact  of  the  objects  with 
the  zinc,  llow  is  it  that  a  double  compound 
operates  the  decomposition  of  the  metallic 
salt  with  adherence  of  the  deposit  more 
easily  than  by  employing  a  simple  metallic 
solution  ?  In  reply  to  this  question,  we  must 
start  from  this  point,  that  the  metallic 
chloride,  being  combined  with  the  alkabne 
chloride,  has  already  lost  a  portion  of  its 
affinities  ;  whence  it  follows  that  its  action, 
being  less  powerful  on  the  precipitating 
metal,  the  molecules  of  the  precipitating 
metal  do  not  precipitate  so  tumultuously  as 
if  a  simple  solution  had  been  used.  Besides, 
the  solutions  of  alkaline  chloride  increase  the 
conducting  power  of  metallic  solutions,  which 
contributes  also  to  give  additional  energy  to 
the  electro-chemical  actions. 

The  action  of  heat  has  already  been  exa¬ 
mined  at  the  commencement  of  this  memoir. 
I  will  here  resume  what  I  have  said  on  that 
subject. 

Increase  of  heat  augments  the  conducting 
power,  and  favors  the  decomposition  by 
dilating  the  body,  and  allows  the  deposited 
molecules  to  be  introduced  rather  more 
deeply  into  the  molecular  interstices. 

The  causes  of  adhereucc,  in  this  case,  are 
the  same  as  those  which  preside  over  the 
combination  of  the  precipitating  metal  with 
the  precipitated  metal ;  the  force  of  aggre¬ 
gation,  proper  to  the  molecules  of  the  pre¬ 
cipitated  metal,  dees  not  contribute  to  it ;  for 
the  new  molecules,  when  the  surface  is 
covered,  cannot  be  aggregated  with  each 
other.  These  causes  are  so  identical  with 
those  which  produce  the  combination,  that, 
if  the  cohesion  do  not  throw  any  obstacle  in 
the  way,  this  combination  would  be  effected 
because  the  electrical  states  of  the  elements 
present  are  the  same  as  if  it  should  take 
place. 

I  have  endeavored,  in  this  memoir,  as  the 
Academy  may  have  seen,  to  treat,  in  the 
most  general  manner,  of  the  deposit  of  a  non- 


alkaline  metal  or  metals,  sometimes  with  the 
aid  of  voltaic  action.  This  question  is  in¬ 
teresting,  not  only  as  regards  molecular 
actions,  but  also  with  relation  to  applications 
in  the  arts  :  with  respect  to  the  intervention 
of  voltaic  action,  it  is  often  determinable, 
as  an  example  has  shown  us  with  regard  to 
copper,  with  relation  to  the  solutions  of 
cobalt  and  nickel.  In  this  case,  the  copper 
being  the  negative  pole,  one  might  have 
thought  that  the  action  was  solely  produced 
by  the  chemical  action  of  the  electricity 
disengaged  in  the  reaction  of  the  solution  on 
the  zinc  ;  but  the  want  of  coherence  of  the 
molecules  of  metal  deposited,  when  the  layer 
has  acquired  a  certain  thickness,  evidently 
shows  that  in  the  first  moments  of  deposition 
the  action  of  copper  as  regards  the  action  of 
cobalt  or  nickel,  although  existing,  is  not 
sufficiently  strong  to  decompose  the  solution 
of  this  latter  metal  ;  the  contact  of  zinc, 
however,  suffices  for  effecting  it,  and  for 
producing  an  adherent  deposit.  What  I 
have  said  of  the  deposits  of  cobalt  and  nickel 
applies,  also,  to  antimony,  &c.  It  is  in  the 
study  of  phenomena  of  this  kind  that  we  can 
best  study  the  very  numerous,  varied,  and 
interesting  relations  which  connect  affinities 
and  electrical  forces — relations  which  should 
never  be  lost  sight  of  in  all  chemical  opera¬ 
tions  in  which  three  bodies  are  present ;  for 
there  may  I'esult,  if  we  avail  ourselves  of  the 
electrical  effects  produced  in  this  case,  a 
new  energy  in  the  chemical  forces  which  were 
formerly  used  only  in  a  few  peculiar  cases, 
and  which  is  now  turueA  to  account  in 
chemical  actions,  and  molecular  actions  in 
general,  like  heat,  one  of  the  most  important 
Auxiliaries  of  affinities. 

Fiually,  I  will  terminate  this  memoir  by 
remarking,  that  all  the  facts  which  are  here 
detailed  rest  on  a  simple  principle,  namely, 
the  employment  of  perfectly  neutral  double 
metallic  and  alkaline  chlorides,  at  a  tem¬ 
perature  varying  between  140  and  212®  F. 
This  principle  is  fertile  in  applications,  since 
it  extends  to  nearly  all  the  nonalkaline 
metallic  salts.  If  I  have  not  been  able  to 
give  the  law  which  connects  all  the  phe¬ 
nomena,  I  have  at  least  presented  the  general 
principle  on  which  it  is  based ;  one  law  in 
fact  connects  the  facts,  and  in  the  last  analysis 
sums  up  all ;  but  the  principle  is  the  point 
of  departure,  of  the  investigations  which  lead 
to  its  discovery.  The  study  of  the  principles 
should  therefore  precede  that  of  the  laws, 
and  it  is  that  which  has  occupied  my  at¬ 
tention. 

In  another  memoir  I  will  examine  the 

action  which  all  the  metals,  in  the  conditions 

1 

in  which  I  operated,  undergo  with  regard  to 
the  solutions  of  titanium,  chromium,  and 


AGRICULTURAL  CHEMISTRY. 


411 


uranium,  as  well  as  the  formation  of  alloys 
with  or  without  the  influence  of  metallic 
contact 


ON  RECENT  IMPROVEMENTS  IN 
THE  MANUFACTURING  AND  SIL¬ 
VERING  OF  MIRRORS.* 

BY  PROFESSOR  FARADAY. 

1.  The  manufacture  of  plate-glass.  2.  The 
ordinary  mode  of  silvering  mirrors.  3.  The 
new  method  of  producing  this  result,  lately 
invented  and  patented  by  Mr.  Drayton. — 
1.  Mirrors  are  made  with  plate-glass. 

Mr.  Faraday  described  glass  generally  as 
being  essentially  a  combination  of  silica  with 
an  alkaline  oxide.  The  combination,  however, 
presents  the  character  of  a  solution  rather 
than  of  a  definite  chemical  compound,  only 
it  is  difficult  to  affirm  whether  it  is  the  silica 
or  the  oxide  which  is  the  solvent,  or  the 
body  dissolved.  From  this  mutual  condition 
of  the  ingredients,  it  follows  that  their  pro¬ 
duct  is  held  together  by  very  feeble  affinities, 
and  hence,  as  wras  afterwards  shown,  chemi¬ 
cal  reagents  will  act  upon  these  ingredients 
with  a  power  which  they  would  not  have 
were  glass  a  definite  compound.  Mr.  Faraday 
noticed,  that  as  glass  is  not  the  result  of 
definite  proportionals,  there  are  many  com¬ 
binations  of  materials  capable  of  producing  a 
more  or  less  perfect  result.  Each  manufac¬ 
turer,  therefore,  has  his  own  recipe  and 
process,  which  he  considers  the  most  valuable 
secret  of  his  trade.  It  is,  however,  well 
known,  that  the  flint-glass  maker  uses  the 
oxides  of  lead  and  of  sodium,  the  bottle- 
glass  maker  lime  (oxide  of  calcium),  and 
the  plate-glass  maker,  in  addition  to  soda, 
has  recourse  to  arsenic. 

Mr.  Faraday  then  adverted  to  the  corrosions 
which  take  place  in  the  inferior  qualities  of 
glass,  owing  to  the  feeble  affinity  with  which 
their  indgreients  are  held  together.  He  stated, 
that  from  the  surface  of  flint-glass  a  very  thick 
film  of  soluble  alkali  was  washed  off  by  the 
first  contact  of  liquid,  leaving  a  fine  lamina 
of  silica,  the  hard  dissoluble  quality  of  which 
protected  the  substance  which  it  covered. 

If,  however,  this  crust  of  silica  chanced  to 
be  mechanically  removed,  the  whole  of  the 
glass  became  liable  to  corrosion,  as  in  ancient 
lachrymatories  and  other  glass  vessels.  Mr. 
Faraday  illustrated  this  by  the  corroded  sur¬ 
faces  of  two  bottles,  one  obtained  from  a 
cellar  in  Threadneedle-street,  where  it  had 
probably  remained  from  the  period  of  the 
great  fire  of  London,  another  from  the  wreck 
of  the  Royal  George. 

A  still  more  striking  instance  of  the  insta¬ 


*  j Royal  Institution,  June  7,  1844. 


bility  of  glass  as  a  compound  was  exhibited 
by  formations  in  the  interior  of  a  champagne 
bottle,  which  had  been  filled  with  diluted  sul¬ 
phuric  acid.  Inthis  case  the  acid  had  sepa¬ 
rated  the  silica  from  the  inner  surface  of  the 
glass,  and  formed  a  sulphate  with  its  ingredi¬ 
ent,  lime.  The  result  was,  that  the  bottle  be¬ 
came  incrusted  internally  with  cones  of  silica 
and  sulphate  of  lime,  the  bases  of  which,  ex¬ 
tending  from  within  outwards,  had  perforated 
the  sides  of  the  bottle  so  as  to  cause  the 
escape  of  the  liquor  it  contained.  Mr.  Fara¬ 
day  referred  to  the  long  period  of  annealing 
(gradual  cooling)  which  glass  had  to  undergo 
as  a  necessary  consequence  of  glass  wanting 
the  fixity  of  a  definite  compound.  He  con¬ 
cluded  this  part  of  his  subject  by  describing 
the  mode  of  casting  plates,  and  the  successive 
processes  which  gradually  produce  the  perfect 
polish  of  their  surface. 

2.  Mr.  Faraday  next  exhibited  to  the 
audience  the  mode  of  silvering  glass  plates 
as  commonly  practised.  He  bade  them 
observe  that  a  surface  of  tinfoil  was  first 
bathed  with  mercury,  and  then  flooded 
with  it.  That  on  this  tinfoil  the  plate  of 
glass,  having  been  previously  cleansed  with 
extreme  care,  was  so  floated  as  to  ex¬ 
clude  all  dust  or  dirt ;  that  this  was  accom¬ 
plished  by  the  intervention  of  §  in.  of  mer¬ 
cury  (afterwards  pressed  out  by  heavy 
weights)  between  the  reflecting  surface  of 
the  amalgam  of  the  mercury  and  the  glass  ; 
and  that  when  the  glass  and  amalgam  are 
closely  brought  together  by  the  exclusion  of 
the  intervening  fluid  metal,  the  operation  is 
completed. 

3.  The  great  subject  of  the  evening 
was  the  invention  of  Mr.  Drayton,  which 
entirely  dispenses  with  the  mercury  and 
the  tin.  By  that  gentleman’s  process,  the 
mirror  is,  for  the  first  time,  literally  speak¬ 
ing,  silvered,  inasmuch  as  silver  is  precipi¬ 
tated  on  it  from  its  nitrate  (lunar  caustic) 
in  the  form  of  a  brilliant  lamina.  The  pro¬ 
cess  is  this  :  on  a  plate  of  glass,  surrounded 
with  an  edge  of  putty,  is  poured  a  solution 
of  nitrate  of  silver  in  water  and  spirit,  mixed 
with  ammonia  and  the  oils  of  cassia  and  of 
cloves.  These  oils  precipitate  the  metal  in 
somewhat  the  same  manner  as  vegetable  fibre 
does  in  the  case  of  marking  ink,  the  quantity  of 
oil  influencing  the  rapidity  of  the  precipitation. 

Mr.  Faraday  here  referred  to  Dr.  Wol¬ 
laston’s  method  of  precipitating  the  phos¬ 
phate  of  ammonia  and  magnesia  on  the 
surface  of  a  vessel  containing  its  solution, 
in  order  to  make  intelligible  how  the  deposit 
of  silver  was  determined  on  the  surface  of 
clean  glass  not  (as  in  Dr.  W.’s  experiment) 
by  mechanical  causes,  but  by  a  sort  of  elec¬ 
tric  affinity. 
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This  part  of  Mr.  Faraday’s  discourse 
was  illustrated  by  three  highly  striking 
adaptations  of  Mr.  Drayton’s  process. 
He  first  silvered  a  glass  plate,  the  sur¬ 
face  of  which  was  cut  in  a  ray-like  pattern. 
2nd.  A  bottle  was  filled  with  Mr.  Drayton’s 
transparent  solution,  which  afterwards  ex¬ 
hibited  a  cylindrical  reflecting  surface.  And 
3rd.  A  large  cell,  made  of  two  glass  plates, 
was  placed  erect  on  the  table,  and  filled 
with  the  same  clear  solution.  This,  though 
perfectly  translucent  in  the  first  instance, 
gradually  became  opaque  and  reflecting ; 
so  that,  before  Mr.  Faraday  concluded,  those 
of  his  auditors  who  wrere  placed  within  view 
of  it,  saw  their  own  faces,  or  those  of  their 
near  neighbours,  gradually  substituted  for 
the  faces  of  those  who  were  seated  opposite 
to  them. 


ON  THE  PURIFYING  OF  COAL  GAS, 
AND  THE  APPLICATION  OF  THE 
PRODUCTS  THEREBY  OBTAINED 
TO  AGRICULTURAL  AND  OTHER 
PURPOSES* 

BY  MR.  A.  ANGUS  CR0LL. 

The  process  consists  in  passing  the  gas 
through  a  solution  of  sulphuric  acid,  of 
the  strength  of  two  and  a  half  pound 
of  oil  of  vitriol  to  100  gallons  of  waters 
and  by  a  continuous  supply  of  acid,  so  that 
the  proper  amount  of  free  acid  might  be 
always  kept  in  the  vessel,  the  whole  of 
the  ammonia  in  the  gas  was  abstracted,  pre¬ 
venting  the  corrosive  effect  of  this  impurity 
on  the  fittings  and  meters  through  which 
it  was  transmitted,  and  rendering  the  gas 
capable  of  being  used  in  dwelling-houses, 
and  also  enabling  the  gas  companies  to  use 
dry  lime,  instead  of  wet  lime  purifiers  with¬ 
out  producing  any  nuisance  on  the  opening 
of  the  vessels,  by  which  a  considerable 
saving  was  effected,  while  at  the  same  time 
sulphate  of  ammonia  of  great  purity  is  ob¬ 
tained,  and  of  such  a  strength,  that  the 
evaporation  of  one  gallon  produces  eighty 
ounces  of  this  valuable  salt,  instead  of  four¬ 
teen  ounces,  which  was  the  quantity  ren¬ 
dered  under  the  former  process. 

The  author  concluded  by  showing  the 
advantage  to  agriculture  by  the  application 
of  this  produce ;  he  stated  that  various 
experiments  upon  an  extensive  scale  bad  been 
tried  with  this  manure  with  great  success ; 
one  example  will  suffice  for  giving  an  idea 
of  its  powers.  One  half  of  a  wheat  field 

*  Read  oefore  the  Institute  of  Civil  Engi¬ 
neers,  June  11,  1841. 


was  manured  with  sulphate  of  ammonia  at 
the  rate  of  1|  ewt.  to  the  acre,  and  at  a 
cost  of  1/.  2s.,  the  other  half  with  the 
ordinary  manure  ;  the  latter  produced  only 
235]  but  the  former  under  the  treatment  of 
sulphate  of  ammonia  produced  32*  bushels. 
In  the  discussion  which  ensued,  in  which 
Professor  Graham,  Mr.  Cooper,  and  many 
members  took  part,  the  advantages  of  the 
system  were  confirmed,  and  the  necessity  for 
its  extension  insisted  upon. 

The  various  modes  of  purifying  gas,  and 
the  value  of  the  products  obtained  for 
agricultural  purposes,  were  canvassed  at 
length.  It  was  stated  that  seeds  steeped  for 
40  hours  in  a  solution  of  1  pound  of  sul¬ 
phate  of  ammonia  to  1  gallon  of  water, 
sowm  in  unmanured  land,  produced  a  heavy 
crop,  and  remained  green  during  a  dry  sea¬ 
son,  when  every  other  kind  of  vegetation 
became  yellow  and  withered.  Another  re¬ 
markable  feature  was,  that  faded  flowers 
when  plunged  in  a  wreak  solution  of  sulphate 
of  ammonia,  were  in  a  short  time  restored, 
and  that  plants  watered  with  it  attained  ex¬ 
traordinary  health  and  beauty.  The  great 
loss  resulting  from  the  leakage  of  the  gas 
through  the  joints  and  the  pores  of  the  cast 
iron  pipes,  was  incidentally  mentioned,  and 
it  was  stated  that  in  some  instances  it  had 
amounted  to  from  25  to  75  per  cent,  of  the 
total  quantity  produced. 


COMPARATIVE  ANALYSIS  OF  THE 
ALIMENT  CONSUMED  AND  EX¬ 
CREMENTS  RENDERED,  BY  A 
TURTLE-DOVE,  UNDERTAKEN  IN 
ORDER  TO  INVESTIGATE  WHE¬ 
THER  THERE  IS  AN  EXHALATION 
OF  NITROGEN,  DURING  THE 
RESPIRATION  OF  GRANIVOROUS 
ANIMALS* 

-  BY  M.  BOU SSI NG AULT. 

The  investigations  which  I  am  about  to 
detail  were  made  with  the  view  of  ascertain¬ 
ing  whether  the  granivora  emit,  during  the 
act  of  respiration,  nitrogen,  arising  from 
their  organism  ;  in  other  words,  it  has  been 
proposed  to  examine  whether  an  adult  bird, 
regularly  fed,  and  whose  weight  does  not 
increase,  renders,  in  its  evacuations,  the 
whole  of  the  nitrogen  contained  in  the  ali¬ 
ments  which  it  has  consumed. 

This  emission  of  nitrogen  is  now  generally 
admitted,  in  consequence  of  the  experiments 
of  Dulong  and  Despretz.  Some  years  ago, 
I  was  led  to  a  similar  conolusion  in  deter- 


*  Comptes  Ren  dux. 
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mining,  by  elementary  analysis,  the  compo¬ 
sition  of  the  nourishment  taken  and  that  of 
the  products  rendered  by  the  horse  and  the 
cow  ;  nevertheless,  as  in  the  application  of 
the  precepts  of  theory  to  the  economy  of 
manures,  it  is  of  extreme  importance  to 
know  whether  there  is  really  a  portion  of 
the  nitrogen  of  the  aliments  consumed  lost 
for  the  animal  production  and  dung,  I  thought 
that  I  ought  to  study  the  question  anew-  by 
applying  my  investigations,  not  to  the  larger 
herbivora,  but  to  a  bird  which,  from  its 
small  size  and  the  nature  of  its  evacuations, 
allowed  a  greater  degree  of  precision  to  be 
hoped  for.  The  turtle-dove  which  1  sub¬ 
jected  to  observation  was  for  a  long  time 
fed  only  with  millet ;  it  was  put  into  a  cage 
whose  bottom,  covered  with  a  plate  of  glass, 
admitted  of  all  the  excrements  being  col¬ 
lected  without  any  loss.  The  millet  given 
as  nourishment,  was  contained  in  rather  a 
deep  porcelain  vessel,  of  a  conical  form,  the 
small  base  of  the  cone  constituting  the  mouth 
of  the  vessel ;  by  means  of  this  arrangement, 
the  dove  did  not  let  fall  in  the  cage  a  single 
grain  of  millet. 

From  the  commencement  of  the  experi¬ 
ments,  the  millet  intended  to  be  used  as 
food  was  kept  in  a  sealed  flask,  in  order  that 
throughout  their  duration,  the  proportion  of 
moisture  which  it  contained  might  remain 
always  the  same.  Every  day,  at  the  same 
hour,  a  certain  quantity  of  grain  was  weighed, 
which  was  put  into  the  feeding  vessel,  after 
having  removed  and  weighed  that  which 
remained  of  the  previous  ration.  The  quan¬ 
tity  of  millet  consumed  in  24  hours  was  thus 
accurately  known  :  and  although  it  was  thus 
discretional,  the  dove  fed  itself  with  suffi¬ 
cient  regularity. 

The  excrements  were  collected  daily  at  the 
time  when  the  ration  of  millet  was  given ; 
they  constantly  presented  the  same  appear¬ 
ance,  the  same  spheroidal  form,  and  their  con¬ 
sistence  enabled  them  to  be  collected  with 
facility ;  at  the  end  of  an  experiment,  there 
was  detached  from  the  glass  plate,  which 
covered  the  bottom  of  the  cage,  the  few  por¬ 
tions  of  matter  adhering  to  it.  The  excre¬ 
ments  rendered,  in  the  twenty-four  hours, 
were  first  weighed  while  moist ;  immediately 
after  being  weighed,  they  were  dried  in  an 
oven,  heated  to  104°  or  122°  F.  They  were 
dried  at  this  low  temperature,  from  the  fear, 
probably  exaggerated,  of  dissipating  some 
volatile  nitrogenous  principles.  The  tem¬ 
perature  of  the  room  never  exceeded  50°  or 
52e  F.  ;  so  that  the  evacuations,  before 
being  placed  in  the  stove,  were  found  free  of 
all  fermentation,  which  might  have  given  rise 
to  ammoniacal  vapors. 

The  experiments  were  divided  into  two 


series ;  the  first  comprises  five  days  of  ob¬ 
servation,  the  second  seven  days. 


FIVE  DAYS  OF  OBSERVATION, 

In  Twenty -four  Hours. 


Dates. 

Millet 

Consumed. 

Humid  Excre¬ 
ments  Colltd. 

Weight  of 
the  Dove. 

1st  day 

gr- 

gr. 

gr. 

15*45 

7*19 

187*90 

2nd  ,, 

15*53 

7*11 

•  © 

3rd  ,, 

16*94 

8*04 

9  9 

4th  ,, 

14-54 

7*54 

9  9 

5th  ,, 

14*17 

7*52 

186*27 

In  5  daj 

rs  76*64 

37*30 

ANALYSIS  OF  THE  MILLET  CONSUMED  IN 
TWENTY-FOUR  HOURS. 

Desiccation.-- -lgr.  *871  lost,  at  tempera¬ 
ture  of  130°  to  135°  C.,  after  remaining  in 
the  dry  vacuum,  0  gr.  -263  of  water;  water 
per  cent.  =  14*0. 

The  76  gr.  '74  eaten  by  the  dove  in  this 
first  series,  contained  really  65  gr,  *91  of  dry 
millet  ashes. 


NITROGEN. 


Normal  millet. 

Dry  millet. 

Nitrogen. 

Tempera- 

ture. 

1.  0*775 

0*06665 

17cc.*8 

11°  *0 

2.  0*7795 

0*6704 

19cc.*l 

13°  *5 

Barometer  at  0°. 

Nitrogen  in 
weight. 

.. 

Nitrogen  in  1 00 
of  dry  millet. 

1.  0  m.  *7693 

2.  0m.  *7642 

0-02134 

0*02282 

3*20] 
3*40  J 

-3*30 

CARBON  AND  HYDROGEN. 


Normal  millet. 

Dry  millet. 

Water  con¬ 
tained. 

Carbonic 

acid. 

gr. 

gr. 

gr- 

gr. 

1.  0*567 

0*4876 

0*0794 

0-822 

2.  0*636 

0*5470 

0-0890 

0*930 

Water  estimated. 

In  one  hundred  of  dry  millet. 

gr- 

Carbon. 

Hydrogen. 

1.  0*357 

45*97 

6*29 

2.  0*399 

46-17 

6*30 

Mean. » . . 

46*07 

6*295 

COMPOSITION  OF  MILLET  CONSUMED  IN 
THE  DRY  STATE. 


Carbon  ........  46*07 

Hydrogen ......  6*29 

Nitrogen  . .  3*30 

Oxygen, . .  41*76 


Saline  matters  . ,  2*58 


100' >00 
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ANALYSIS  OF  THE  EXCREMENTS. 

Is/  Desiccation.— The  87gr.*10of  humid 
excrements  weighed  on  leaving  the  over. 
I6gr.*220.  The  dry  matter  was  bruised, 
introduced  into  a  flask,  and  intimately 
mixed  ;  in  this  state  it  Was  analysed. 

2nd  Desiccation. — 2gr.,257  of  the  fore¬ 
going  powder,  after  a  prolonged  desiccation 
in  a  dry  vacuum,  and  at  the  temperature  of 
130  to  135°,  were  reduced  to  2giv093, 
equal  to  water  Ogr. *164  per  cent.  7*27 . 
The  37gr.*30  of  humid  excrements  conse¬ 
quently  represent  15gr.  *04  of  completely 
dried  excrements. 


Ashes. —  lgr.  ‘445  of  matter  dried  in  the 
oven,  corresponding  to  lgr.*3365  of  entirely 
dry  excrements,  left  Ogr.  -138  of  very  white 
ashes;  when  powerfully  calcined,  ashes 
11  -80  per  cent,  of  dry  excrements. 

NITROGEN. 

Ogr. *4775  of  matter  dried  in  the  oven 
=  Ogr.  *4428  of  dry  matter  gave — 

Nitrogen,  34c.c.*l  ;  temperature,  76*92 
equal,  nitrogen  in  weight  Ogr.  *04092. 

Nitrogen,  per  cent.,  in  the  excrements 
dried  in  the  oven  8*57  ;  in  the  excrements 
dried  at  135°,  9*24. 


CARBON  AND  HYDROGEN. 

Matter  dried  in  the  air  Carbonic  Acid.  Estimated  Water, 

gr.  gr.  gr. 

1  .  0*605  .  0*812  .< .  0*292 

2  .  0*600  .  0*812  .  0*810 


1-205  1*524  0*264 

Moisture  contained  ....  0*088  0*088 

Dried  excrements  ....  1*117  Water  estimating  hydrogen  .  0*514 

This  gives  for  the  composition  of  the  dried 


excrements  : — 

Carbon  . 39*65 

Hydrogen  .  5*11 

Nitrogen .  9*24 

Oxygen  .  34*20 

Saline  matters .  11*80 


100*00 

(To  be  concluded  in  our  next.) 


ON  THE  QUANTITY  OF  ATMO¬ 
SPHERIC  AIR  NECESSARY  FOR 
THE  COMPLETE  COMBUSTION 
OF  COAL.* 

BY  MR.  A.  MURRAY. 

The  practical  recommendations  given  were, 
that  the  supply  of  air  should  be  as  free  as 
possible  ;  the  entrance  into  the  ashpit  should 
not  be  less  than  one-fourth  part  of  the  area 
of  the  fire-grate ;  the  depth  of  the  ashpit 
should  be  about  two  feet  and  a  half,  no 
advantage  being  found  to  result  from  its 
being  deeper  :  the  space  between  the  fire¬ 
bars  should  be  7-1 6th  inch,  but  that  depth 
should  be  regulated  by  the  kind  of  coal 
used ;  for  any  kind  of  coal  it  should  not  be 
less  than  3-8th  inch,  nor  more  than  half¬ 
inch  ;  the  fire-bars  were  recommended  to  be 
made  as  thin  as  was  consistent  with  their 
required  strength  :  half  an  inch  in  width 
had  been  found  to  be  a  good  proportion. 


*  Read  before  the  Institute  of  Civil  En¬ 
gineers,  June  11,  1844. — Athenaum. 


The  space  in  the  furnace  above  the  fire-bars 
was  recommended  to  be  made  large,  about 
three  cubic  feet  to  each  superficial  foot  of 
fire-grate,  when  such  an  amount  could  be 
obtained.  The  proper  area  of  the  flue  was 
next  considered  with  reference  to  the  bulk  of 
the  products  of  combustion  and  their  velocity, 
showing  that  the  area  requisite  for  the  quan¬ 
tity  chemically  required  was  found  to  be 
much  too  small,  and  that  in  practice  it 
should  not  be  less  than  two  square  inches 
for  the  products  of  combustion  from  each 
pound  of  coal  consumed  in  the  grate  per 
hour.  Taking  a  furnace  in  which  thirteen 
pounds  of  coal  were  burned  on  each  square 
foot  of  fire-grate  per  hour  (which  was  stated 
to  be  a  usual  rate  of  combustion  in  steam- 
boilers),  the  area  of  the  flue  to  every  super¬ 
ficial  foot  of  the  grate  would  be  twenty-six 
square  inches.  The  area  of  the  chimney  was 
recommended  to  be  three-fourths  of  that  of 
the  flue.  The  mode  of  conducting  the  flue 
to  the  chimney,  and  the  angles  formed  in  its 
passage,  were  also  considered.  The  time 
occupied  by  the  gases  in  passing  through  the 
flues  of  a  boiler,  from  the  instant  of  their 
generation  to  that  of  their  reaching  the 
chimney,  was  shown  not  to  be  of  importance, 
provided  that  the  incalescent  gases  were  to 
be  subdivided,  that  all  the  particles  were 
brought  into  contact  with  the  boiler,  and 
were  made  to  part  with  their  caloric,  as  was 
the  object  in  the  construction  of  locomotive 
and  other  tubular  boilers.  The  amount  of 
heating  surface  recommended1  was  in  the  pro¬ 
portion  of  eighteen  square  feet  to  each  foot 
of  fire-grate  where  the  combustion  was  carried 
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on  at  the  rate  of  131b.  per  square  foot  per 
hour,  though  a  larger  amount  might  he 
employed  in  land -boilers,  where  there  was  no 
objection  against  cooling  down  the  products 


of  combustion  in  a  greater  degree.  The 
principles  were  stated  to  be  applicable  to  all 
kinds  of  boiler,  used  either  for  land  or  for 
marine  purposes. 


III.  PHARMACY,  MATERIA  MEDICA,  THERAPEUTICS, 

&c. 


ON  THE  COMPARATIVE  MEDI¬ 
CINAL  EFFECTS  OF  THE  SALTS 
OF  IRON  * 

BY  ROBERT  H.  POWELL,  M.B. 

The  Lancet  for  August  10,  1844,  contains 
the  following  article  on  the  salts  of  iron,  which 
we  have  thought  might  interest  our  readers 
at  a  time  when  the  salts  of  iron  are  especially 
under  professional  consideration  : — 

“  On  reflecting  upon  the  various  salts  of 
iron  in  common  use,  it  appeared  to  me  that 
practitioners  in  medicine  for  the  most  part 
select  for  administration  those  preparations 
of  iron  containing  a  maximum  of  oxygen, 
forming  salts  of  peroxide. 

“  Now  I  think  it  will  be  found,  on  careful 
observation,  that  the  preparations  of  this 
metal,  in  a  lower  state  of  oxidation,  are  more 
suitable  for  those  cases  in  which  iron  is  most 
beneficial,  and  peculiarly  indicated. 

“If  your  valuable  space  permits,  I  shall 
take  a  cursory  review  of  the  principal  ones. 

“  The  tincture  of  the  sesquichloride  of  iron, 
as  is  well  known,  contains  a  persalt  of  this 
metal,  and  though  a  very  useful  preparation 
as  an  astringent  and  tonic,  proves  often  too 
irritating  to  the  mucous  membrane  of  weakly 
anemic  subjects ;  it  may  be  observed  that 
there  exists  a  small  quantity  of  a  protosalt 
in  solution,  which  it  derives  from  the  same 
existing  in  the  sesquioxide  from  which  this 
tincture  is  formed,  which  probably  imparts 
some  of  its  efficacy  to  it. 

“  The  same  remarks  apply  with  regard  to 
the  sesquioxide  of  the  London  Pharmaco¬ 
poeia,  which,  according  to  my  experience, 
disagrees  with  most  persons  using  it,  its  bulk 
appearing  to  oppress  the  enfeebled  stomach  ; 
and  its  beneficial  effects  being  very  slowly 
evinced,  which  again  may  arise  from  the 
small  quantity  of  protoxide  prevented  from 
further  oxidation  by  the  sesquioxide,  during 
the  precipitation,  mechanically  enclosing  a 
small  amount  of  the  protocarbonate  un¬ 
changed. 

“The  tartrate  of  iron,  of  the  London 
Pharmacopoeia,  again,  contains  this  metal  in 


the  state  of.  a  persalt,  though  occasionally 
prescribed,  it  is  not,  according  to  my  expe¬ 
rience,  found  a  preparation  possessing  much 
tonic  properties ;  that  prepared  by  a  process 
followed  in  Dublin  contains  a  mixture  of 
proto  and  pertartrate  of  iron,  and  will  be 
found  a  more  energetic  tonic  than  the  former. 

“The  aromatic  mixture  of  iron,  still  in 
occasional  use,  again,  contains  chiefly  salts  of 
the  peroxide  (the  tannate  and  gallate)  with 
small  quantities  of  proto  salts,  and  possesses 
very  questionable  medicinal  effects ;  those, 
probably,  arising  from  the  salts  of  cincho¬ 
nine  and  quinine,  together  with  the  aromatic 
ingredients  entering  into  its  composition. 

“The  sulphate  of  iron,  another  prepara¬ 
tion  in  daily  use,  though  not  a  pure  protosalt 
of  iron,  will  be  found  to  possess  very  active 
tonic  properties,  which  apparently  seem  to 
augment  in  the  ratio  of  the  quantity  of  metal 
present  in  the  state  of  protoxide  ;  the  bluish 
green  acid,  crystals  containing  the  greatest 
amount ;  the  pale  green,  neutral  ones,  being 
probably  composed  of  a  mixed  oxide,  com¬ 
bined  with  sulphuric  acid  ;  this  preparation, 
likewise,  as  is  well  known,  often  disagrees 
with  the  digestive  organs  of  many. 

“The  iodide  of  iron,  as  usually  obtained 
from  manufacturing  druggists,  is  far  from 
being  a  pure  protoiodide,  containing  much 
peroxide,  free  iodine,  mixed  with  a  variable 
amount  of  protosalt. 

“  Mr.  Donovan,  of  Dublin,  has  recom¬ 
mended  a  process,  published  in  the  Dublin 
Medical  Press ,  which  insures  an  almost 
genuine  protoiodide. 

“  The  acetate  tincture  of  iron,  much  used 
on  the  other  side  of  the  channel,  when  pro¬ 
perly  prepared  (which  is  a  matter  of  much 
difficulty),  will  be  found  a  most  useful  thera¬ 
peutic  agent,  well  agreeing  with  most  persons 
requiring  the  use  of  this  metal. 

“  From  some  researches  of  Dr.  Aldridge, 
of  Dublin,  published  in  the  Dublin  Journal , 
some  years  past,  it  would  appear  that  this 
preparation  contains  a  protoacetate  of  iron  in 
combination  with  acetate  of  potass,  which, 
from  galvanic  action  prevents  the  iron  from 
passing  into  a  higher  state  of  oxidation,  by 
its  electro -positive  condition 
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“  The  green  carbonate  of  iron,  as  found  in 
the  mistura  ferri  corap.,  contains  a  notable 
quantity  of  a  protosalt ;  its  very  general  effi¬ 
cacy  need  scarcely  be  adverted  to.  I  may 
here  notice  the  carbonate  of  iron  with  sugar, 
which  seems  to  have  the  remarkable  property 
of  preventing  further  oxidation,  it  is,  I  be¬ 
lieve,  an  efficacious  tonic. 

“  And  lastly,  iron,  as  found  in  chalybeate 
waters,  notwithstanding  the  inconvenient 
bulk  of  the  menstruum,  in  the  state  of  pure 
protoxide  in  combination  with  carbonic  acid, 
is  very  generally  allowed  to  be  the  most 
effectual  ferruginous  agent. 

“  On  reviewing  these  several  preparations, 
it  will  be  apparent  that  their  efficacy  would 
seem  to  be  in  the  ratio  of  the  protosalt  pre¬ 
sent  in  each. 

“  What  exact  part  iron  plays  in  the  pro¬ 
cess  of  sanguification  remains  to  be  discovered 
(it  is  to  be  hoped  that  this  abstruse  physiolo¬ 
gical  question  will,  ere  long,  admit  of  eluci¬ 
dation,  through  the  strides  making  in  organic 
chemistry  by  the  renowned  Liebig,  and  other 
continental  chemists),  but  the  fact  is  certain, 
that  the  red  particles  of  the  blood  are  in¬ 
creased  in  a  very  apparent  manner,  and  most 
probably  this  action,  if  not  absolutely  neces¬ 
sary,  is  facilitated  by  the  metal  being  in  a 
state  of  minimum  oxidation. 

“I  have  not  noticed,  in  the  above  short 
review,  the  citrates,  their  chemical  and  thera¬ 
peutic  properties  not  having  been  yet  suffi¬ 
ciently  tested  by  the  profession.” 

“Tunbridge  Wells.” 


ON  THE  USE  OF  ALKALIES  IN 
CONSUMPTION* 

BY  J.  S.  CAMPBELL,  M.D, 

Tn  the  year  1841  I  published  a  work  on  the 
subject  of  tuberculous  consumption,  which 
The  Lancet  reviewed  with  some  degree  of 
favor  in  the  nineteenth  number  of  that  journal 
for  1841-2. 

I  therein  took  occasion  to  enter  on  a  good 
many  points  connected  with  the  pathology, 
as  well  as  the  treatment  of  that  formidable 
disease,  but  one  of  my  leading  objects  was  to 
express  a  strong  belief  in  the  value  of  an 
alkaline  treatment,  when  perseveringly  em¬ 
ployed.  Since  that  period  I  have  not  pub¬ 
lished  a  line  on  the  subject,  though  both  my 
own  additional  experience  and  the  reports  I 
have  received  from  others  have  gone  far  to 
confirm  my  former  convictions. 

In  conformity  with  the  usual  practice,  I 
then  thought  it  proper  to  illustrate  my  views 


by  recording  some  cases,  taken  from  many 
others  I  might  have  printed  ;  but  I  feel  so 
perfectly  convinced  that  no  plan  of  treatment 
in  this  disease  ought  to  be  received  with  any 
confidence,  unless  a  certain  amount  of  per¬ 
manence  can  be  connected  with  presumed 
benefit,  that  up  to  this  period,  as  already 
named,  I  have  entirely  abstained.  On  these 
grounds  you  will  oblige  me  by  inserting  this 
letter,  chiefly  intended  to  show  how  the  cases, 
originally  reported  nearly  three  years  ago, 
now  remain. 

They  were  then  arrangedunder  three  heads. 

The  first  head  contained  eleven,  presumed 
to  be  fair  examples  of  phthisis  in  its  early 
stages.  The  sympathetic  as  well  as  physical 
evidence  on  which  1  rested  w'as  there  given. 

The  second  contained  three  only,  my 
object  being  to  hint  at  the  possibility  of 
tubercular  absorption,  while  the  adventitious 
deposit  was  as  yet  unsoftened. 

And  the  third  contained  three  cases  of 
consumption  in  its  very  advanced  stages,  and 
were  reported  only  to  show  how,  at  times, 
very  unexpected  results  arise,  even  late  in 
this  intractable  malady.  Against  any  impu¬ 
tation  of  absurd  assumption,  J  thought  I  had 
pretty  well  guarded  myself  by  the  fewr  lines 
which  succeeded  the  report  of  those  three 
cases  ;  but  as  it  apparently  suits  certain  par¬ 
ties  in  our  profession  to  be  inspired  with  a 
holy  horror  of  the  man  who  thinks  that 
medicine,  beyond  the  mere  treatment  of 
symptoms,  can  be  of  the  least  use  in  con¬ 
sumption,  you  will  much  oblige  me  by  here 
appending,  as  a  note,  theparagraph  I  refer  to.* 

Of  the  eleven  cases  reported  under  the 
first  head,  one  died  in  October,  1842.  Three 
of  them  I  have  been  unable  for  a  long  time 
to  trace.  The  remaining  seven  are  alive, 
and  comparatively  well,  subject  only  to  the 
occasional  inconveniences  which  result,  and 
ever  must  result,  from  a  condition  of  lung, 

*  *  “In  reporting  this  and  the  two  pre¬ 

ceding  cases,  I  could  desire  most  emphati¬ 
cally  to  disclaim  any  wish  to  have  them  con¬ 
sidered  as  examples  of  what  usually  occurs 
when  an  alkaline  treatment  is  persevered  in  ; 
or  of  what  indeed  occurs  under  any  treat¬ 
ment  whatsoever ;  so  far  from  this,  these 
three  cases  are  by  far  the  most  marked 
examples  of  benefit  I  have  seen  from  treat¬ 
ment,  w'hen  this  was  commenced  after  the 
second,  or  reactive  stage  of  phthisis  had  been 
fully  established  ;  but  even  these  few  may,  if 
properly  viewed,  hold  out  to  us  a  useful 
lesson,  and  direct  our  attention  to  a  remedy, 
of  whose  efficacy,  when  employed  early,  I 
cannot  entertain  any  doubt  whatever.” — 
(Campbell  on  Tuberculous  Consumption, 
p.  400.) 
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partially  impaired,  and  always  prone  to  dis¬ 
ease. 

In  the  majority  of  these  seven,  the  phy¬ 
sical  state  of  the  lung  appears  to  remain 
stationary.  The  advantage  gained  has  seem¬ 
ingly  arisen  from  the  non-extension  of  disease. 
One  exception  to  this  alone  occurs  in  the 
case  of  Mary  Lucas.  The  physical  signs 
before  reported  are  in  character  the  same, 
but  so  far  as  the  ear  can  contrast  sounds  at 
such  a  distance  of  time,  they  are  less  marked, 
and  the  inference  from  them  less  decided. 
At  all  events,  she  is  robust  and  well.  The 
last  time  I  saw  her  was  three  weeks  ago  ; 
she  then  applied,  in  consequence  of  a  slight 
but  acute  “  cold,”  from  which  very  simple 
treatment  speedily  freed  her. 

Of  three  cases,  contained  in  the  second 
class,  I  can  give  an  account  of  two  only. 
The  first,  named  Bull,  was  a  gentleman’s 
servant,  and  consequently  of  migratory  habits; 
I  have  not  heard  of  him  for  two  years.  The 
second  and  third  (Stanley  and  Vivers),  are 
alive,  and  in  the  enjoyment,  the  one  of  good, 
the  other  of  tolerable,  health.  Stanley  was 
af  young  girl,  who  has  since  gone  to  service, 
and  though  still  slender  in  form,  and  sallow 
in  complexion,  fulfils  somewhat  laborious 
duties  without  discomfort,  and  is  free  from 
pectoral  symptoms.  The  second  of  the  two 
(Vivers)  is  a  highly  nervous  person,  and 
liable  to  occasional  attacks  of  hysteria,  but 
presents  no  symptoms  of  pulmonic  disease. 
In  neither  instance  do  the  physical  signs 
essentially  vary  now  from  those  originally 
given. 

It  would  appear,  therefore,  that  of  four¬ 
teen  cases  which  I  reported  nearly  three 
years  ago,  and  described  as  fair  average 
examples  of  phthisis  in  its  early  stapes,  one 
only  is  known  to  be  dead,  nine  known  to  be 
living,  and  four  whose  fate  is  entirely  un¬ 
known.  Since  then  I  have  treated  about 
four  hundred  more  of  the  same  kind,  on  the 
same  principles,  but  must,  at  present,  be 
content  to  say,  simply  that  results  have,  in 
my  own  belief,  been  highly  satisfactory. 

I  need  scarce  add,  that  one  and  all  of  the 
cases  named  have  been  essentially  treated  by 
the  caustic  alkali,  superadding,  as  far  as  cir¬ 
cumstances  permitted,  a  close  attention  to 
the  various  points  of  accessory  practice,  which 
T  before  attempted  to  lay  in  detail  before  the 
profession.  In  the  majority  of  examples 
there  might  be  recommended — without  much 
hope  of  execution — pure  air,  light  but  nutri¬ 
tious  diet,  proper  clothing,  and,  equal  to  all, 
perhaps,  a  due  regulation  of  stimulants,  both 
in  quality  and  quantity  ;  but  these  are,  one 
and  all,  often  by  necessity,  frequently  by 
prejudice  or  habit,  denied  to  the  poor.  In 
the  small  minority  of  examples*  I  have  more 
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or  less  been  enabled,  from  the  patient's 
position  in  life,  and  a  due  confidence  in  my¬ 
self,  to  carry  all  my  views  into  execution, 
and  may  fairly  say,  that  just  as  the  means 
and  will  of  so  doing  existed  in  the  patient,  so 
has  been  the  comparative  success  or  failure 
of  the  attempt. 

I  write,  Sir,  with  a  sincere  hope  of  im¬ 
pressing  the  members  of  our  profession 
generally, with  such  an  amount  of  confidence 
as  may  induce  them  to  test  the  validity  of  the 
principles  recommended.  That  they  will,  like 
myself,  be  often  disappointed,  is  undoubt¬ 
edly  true,  but  that  they  will  often  succeed,  I 
feel  equally  convinced  of,  and  that  to  an 
extent  greater  than  by  the  use  of  any  other 
means  at  present  known.  But  let  me  beg  of 
them  to  draw  the  line  between  a  merely 
fanciful  success,  founded  on  the  alternation 
of  symptoms,  and  those  more  permanent 
benefits  which  spring  from  a  limitation  of 
the  local  malady,  in  which,  to  a  large  extent, 
such  symptoms  originate. 

I  for  the  time  conclude,  not  wishing  to 
burden  your  columns,  although  the  subject 
be  one  of  deep  interest,  and  one  on  which  I 
pave  yet  much  more  to  say. 

W eymouth-street ,  Portland-place, 

June  3,  1844. 


ON  THE  EXTRACT  OF  HENBANE. 

To  the  Editors  of  The  Chemist . 

My  Dear  Sirs, 

The  extract  of  henbane,  P.L.  having  at¬ 
tracted  attention,  I  send  you  the  result  of  an 
experiment  made  in  tiie  year  1838  :  — 

My  opinion  relative  to  the  impotency  of 
“  green  extracts”  has  already  appeared  in. 
The  Chemist,  and  is  in  perfect  accordance 
with  remarks  which  have  lately  appeared, 
that  the  chlorophylle  and  albumen  are  in¬ 
active. 

The  quantity  of  henbane  experimented 
upon  was  sixty-two  hundred  weight.  The  chlo¬ 
rophylle  and  albumen,  when  reduced  to  an 
extract,  yielded,  by  weight,  rather  more  than 
one-half  of  the  entire  product.  The  color  of 
this  extract  was  a  lively  pea  green  ;  became 
mouldy  after  an  interval  of  a  few  days;  per¬ 
fectly  inert  as  a  medicine. 

The  remaining  fluid  reduced  to  an  extract 
yielded,  by  weight,  scarcely  one  half  of  the 
entire  product.  Color  dark  brown.  This 
extract  possesses  all  the  potency  of  the  hen¬ 
bane  ;  does  not  become  mouldy  ;  in  fact,  is 
unchangeable. 

Samples  of  each  were  sent  to  my  friend, 
Dr.  Dillon  (whose  letter  I  enclose),  request¬ 
ing'  his  opinion  upon  the  efficacy  of  each* 
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His  practice  led  him  to  the  conclusion  at 
which  I  had  arrived,  namely,  that  more  than 
one  half  of  the  extract  of  henbane  P.L.  is 
inactive,  and  should  be  rejected. 

Numbers  1  and  2,  noticed  in  Dr.  Dillon’s 
letter,  were  clilorophylle  and  albumen. 

Number  3.  Extract  free  from  clilorophylle 
and  albumen. 

Number  4.  The  whole  combined,  i.e.,  the 
extract  P.L. 

Believe  me, 

My  dear  sirs, 

Yours  most  truly, 

G.  Whipple. 

London,  August  5, 1844. 


“  Sir — According  to  your  desire  I  have 
tried  the  efficacy  of  the  four  kinds  of  ex¬ 
tracts  of  liyoscyamus  which  you  sent  me. 
Nos.  1  and  2  I  cannot  depend  upon ;  No.  3 
has  not  failed  in  one  instance  in  producing 
the  desired  effect.  No.  4  appears  to  be 
very  good,  but  I  have  not  found  it  to  be  so 
efficacious  as  No.  3,  which  I  can  strongly 
recommend  when  the  use  of  that  drug  is 
required. 

u  I  remain,  Sir, 

“  Your  obedient  servant, 

“  Edward  C.  Dillon,  M.D. 

“  High-street,  Islington,  Sept.  10,  1838. 

“  Mr.  Whipple.” 


A  BILL1  FOR  THE  BETTER  REGU¬ 
LATION  OF  MEDICAL  PRACTICE 
THROUGHOUT  THE  UNITED 
KINGDOM* 

We  take  the  earliest  opportunity  of  laying 
before  our  readers  the  Bill  introduced  into 
Parliament  by  Sir  James  Graham,  and  at 
the  same  time  would  urge  upon  all  interested, 
in  such  a  measure  the  most  careful  and  at¬ 
tentive  consideration  of  it. 

The  Profession  has  nearly  six  months  for 
discussing  the  provisions  of  this  Act,  an 
opportunity  which  will,  we  hope,  be  turned 
to  account. 

The  Act  leaves  untouched  the  question 
respecting  Chemists  ;  but  there  is  no  doubt 
that  the  opposition  which  will  be  offered  on 
the  part  of  medical  practitioners  will  be 
successful  in  preventing  it  from  becoming 
law.  We  confess  our  disappointment  at  the 

*  The  words  printed  in  italics  are  pro¬ 
posed  to  be  inserted  in  the  Committee. 


nature  of  the  Bill,  and  sincerely  hope  that 
it  will  be  successfully  opposed. 

PREAMBLE. - 1.  REPEAL  OF  STATUTES. 

3  Hen.  8,  c.  11.  5  Hen.  8,  c.  6.  14  &  15 

Hen.  8,  c.  5.  32  Hen.  8,  c.  40.  32 

Hen.  8,  c.  42.  34  &  35  Hen.  8,  c.  8. 

1  Mary,  Sess.  2,  c.  9.  6  &  7  W.  3,  c.  4. 

10  Geo.  1,  c.  20.  18  Geo.  2,  c.  15. 

55  Geo.  3,  c.  194.  6  Geo.  4,  c.  50,  s.  2. 
“  Whereas  it  is  for  the  good  of  all  Her 
Majesty’s  subjects  that  the  knowledge  of 
Physic  and  Surgery  should  be  promoted,  and 
that  means  should  be  afforded  whereby  those 
who  have  been  examined  and  found  skilful 
by  competent  authority  may  be  known  from 
ignorant  and  unskilful  pretenders  to  the 
same  knowledge :  And  whereas  the  laws 
now  in  force  concerning  the  Profession  of 
Physic  and  Surgery  require  to  be  amended  ; 
Be  it  Enacted  by  the  Queen’s  most  Excel¬ 
lent  Majesty,  by  and  with  the  Advice  and 
Consent  of  the  Lords  Spiritual  and  Tem¬ 
poral,  and  Commons,  in  this  present  Par¬ 
liament  assembled,  and  by  the  Authority  of 
the  same,  That  an  Act  passed  in  the  third 
year  of  the  reign  of  King  Henry  the  Eighth, 
intituled,  “  An  Act  for  the  appointing  of 
Physicians  and  Surgeons  and  also  another 
Act  passed  in  the  fifth  year  of  the  same 
reign,-  intituled,  “  An  Act  concerning  Sur¬ 
geons  to  be  discharged  of  Quests  and  other 
Things and  also  another  Act  passed  in 
the  Session  of  Parliament  holden  in  the 
fourteenth  and  fifteenth  years  of  the  same 
reign,  intituled,  “  The  Privileges  and  Au¬ 
thority  of  Physicians  in  London  and  also 
two  Acts  passed  in  the  thirty- second  year  of 
the  same  reign,  respectively  intituled,  “  For 
Physicians  and  their  Privilege,”  and  “  For 
Barbers  and  Surgeons and  also  another 
Act  passed  in  the  Session  of  Parliament 
holden  in  the  thirty-third  and  thirty-fourth 
years  of  the  same  reign,  intituled,  “  A  Bill 
that  Persons  being  no  common  Surgeons 
may  minister  Medicines,  notwithstanding  the 
Statute  and  another  Act  passed  in  the 
first  year  of  the  reign  of  Queen  Mary,  inti¬ 
tuled,  “  An  Act  touching  the  Corporation  of 
Physicians  in  London  and  also  an  Act 
passed  in  the  Session  of  Parliament  holden  in 
the  sixth  and  seventh  years  of  the  reign  of 
King  William  the  Third,  intituled,  “  An  Act 
for  exempting  Apothecaries  from  serving  the 
Offices  of  Constable,  Scavenger,  and  other 
Parish  and  Ward  Offices,  and  from  serving 
on  Juries  and  so  much  of  every  other  Act 
as  continues  the  last-recited  Act ;  and  also 
an  Act  passed  in  the  tenth  year  of  the  reign 
of  King  George  the  First,  intituled,  “  An 
Act  for  the  better  viewing,  searching,  and 
examining  of  all  Drugs,  Medicines,  Waters, 


THERAPEUTICS,  &c. 


419 


Oils,  Compositions,  used  or  to  be  used  for 
Medicines,  in  all  places  where  the  same  shall 
be  exposed  for  Sale,  or  kept  for  that  pur¬ 
pose,  within  the  City  of  London  and  Suburbs 
thereof,  or  within  Seven  Miles  circuit  of  the 
said  City and  so  much  of  another  Act  passed 
in  the  eighteenth  year  of  the  reign  of  King 
George  the  Second,  intituled,  “  An  Act  for 
making  the  Surgeons  of  London  and  the  Bar¬ 
bers  of  London  two  separate  and  distinct  Cor¬ 
porations, as  does  not  relate  to  the  separation 
of  the  said  Corporations,  or  to  the  Master, 
Governors,  and  Commonalty  of  the  Mystery 
of  Barbers  of  London  ;  and  also  so  much  of 
an  Act  passed  in  the  fifty-fifth  year  of  the 
reign  of  King  George  the  Third,  intituled, 
“  An  Act  for  better  regulating  the  Practice 
of  Apothecaries  throughout  England  and 
Wales/’  as  relates  to  the  examination  of 
Apothecaries,  or  to  the  qualifications  of  per¬ 
sons  intending  to  be  examined  or  to  qualify 
themselves  under  that  Act  to  practise  as  an 
Apothecary,  or  to  the  fees  to  be  paid  by 
Apothecaries  for  the  Certificate  of  the  Court 
of  Examiners,  or  to  the  penalties  for  prac¬ 
tising  as  an  Apothecary  wdthout  having  ob¬ 
tained  such  Certificate  ;  and  also  so  much 
of  an  Act  passed  in  the  sixth  year  of  the 
reign  of  King  George  the  Fourth,  as  enacts, 
that  all  Members  and  Licentiates  of  the 
Royal  College  of  Physicians  in  London  ac¬ 
tually  practising ;  all  Surgeons  being  Mem¬ 
bers  of  the  Royal  Colleges  of  Surgeons  in 
London,  Edinburgh,  or  Dublin,  and  actually 
practising ;  all  Apothecaries  certified  by  the 
Court  of  Examiners  of  the  Apothecaries’ 
Company,  and  actually  practising,  shall  be 
free  and  exempt  from  being  returned,  and 
from  serving  upon  any  Juries  or  Inquests 
whatsoever,  and  shall  not  be  inserted  in  the 
lists  to  be  prepared  by  virtue  of  that  Act ; 
and  also  so  much  of  any  Act  or  Charter 
granted  before  the  passing  of  this  Act  as 
prohibits  any  person  from  practising  Physic 
or  Surgery  in  any  place  without  such  license 
as  is  mentioned  in  such  Act  or  Charter  res¬ 
pectively,  or  as  imposes  any  restriction  on 
the  practice  of  Physic  or  Surgery  other  than 
is  contained  in  this  Act,  shall  be  repealed 
and  annulled. 

II.  COUNCIL  OF  HEALTH  AND  MEDICAL 
EDUCATION. 

And  be  it  Enacted,  That  a  Council  shall 
be  established,  which  shall  be  styled  “  The 
Council  of  Health  and  Medical  Education 
and  that  One  of  Her  Majesty’s  Principal 
Secretaries  of  State  shall  be  a  Member  of 
the  said  Council,  in  right  of  his  office  as 
Secretary  of  State;  and  that  the  Regius 
Professor  of  Medici oe  in  the  University  of 
Oxford,  the  Regins  Professor  of  Physic  in 


the  University  of  Cambridge,  the  Regius 
Professor  of  Physic  in  the  University  of 
Dublin,  the  Regius  Professor  of  Clinical 
Surgery  in  the  University  of  Edinburgh, 
and  the  Regius  Professor  of  Surgery  in  the 
University  of  Glasgow,  shall  be  Members  of 
the  said  Council  in  right  of  their  several 
Professorships  ;  and  that  the  other  Members 
of  the  said  Council  shall  be  One  Physician 
and  One  Surgeon,  to  be  chosen  by  the 
Colleges  of  Physicians  and  Surgeons  of 
England  respectively ;  One  Physician  and 
One  Surgeon  to  be  chosen  by  the  Colleges  of 
Physicians  and  Surgeons  of  Scotland  re¬ 
spectively  ;  One  Physician  and  One  Surgeon 
to  be  chosen  by  the  Colleges  of  Physicians 
and  Surgeons  of  Ireland  respectively ;  and 
Six  other  persons  whom  Her  Majesty,  with 
the  advice  of  Her  Privy  Council,  shall  deem 
fit  to  be  Members  of  the  said  Council. 

III.  APPOINTMENT  OF  FIRST  COUNCIL. 

Provided  always,  and  be  it  Enacted,  That 
it  shall  be  lawful  for  Her  Majesty,  with  the 
advice  of  Her  Privy  Council,  to  appoint  all 
the  Members  of  the  first  Council  of  Health 
and  Medical  Education,  other  than  those 
who  will  be  members  thereof  in  right  of  their 
several  offices  ;  and  that  at  the  end  of  the 
Third  and  each  of  the  Two  next  following 
years  after  the  first  constitution  of  the  said 
Council,  One  Physician  and  One  Surgeon  of 
those  first  appointed  on  behalf  of  the  said 
several  Colleges  of  Physicians  and  Surgeons, 
shall  go  out  of  office,  in  such  order  as  Her 
Majesty,  with  the  advice  of  Her  Privy 
Council,  shall  direct. 

IV.  TENURE  OF  OFFICE  BY  OFFICIAL  MEM¬ 
BERS  AND  NOMINEES  OF  THE  CROWN. 

And  be  it  Enacted,  That  those  Members 
of  the  said  Council  who  are  Members  in 
right  of  their  several  offices  shall  continue  to 
be  Members  thereof  so  long  as  they  hold  the 
same  offices  respectively,  and  no  longer,  and 
the  Six  Members  of  the  said  Council,  ap¬ 
pointed  as  aforesaid  by  Her  Majesty,  with 
the  advice  of  Her  Privy  Council,  shall  con¬ 
tinue  to  be  Members  of  the  said  Council 
during  Her  Majesty’s  pleasure,  and  upon 
every  vacancy  among  the  last- mentioned 
Members  of  the  said  Council,  and  their 
successors,  it  shall  be  lawful  for  Her  Ma¬ 
jesty,  with  the  advice  of  Her  Privy  Council, 
to  appoint  another  fit  person  to  be  a  Mem¬ 
ber  of  the  said  Council  during  Her  Majesty’s 
pleasure. 

V.  TENURE  OF  OFFICE  BY  MEMBERS 
CHOSEN  BY  THE  COLLEGES. 

Arid  be  it  Enacted,  That  upon  every 
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vacancy  among  the  Members  of  the  said 
Council  appointed  on  behalf  of  the  said  several 
Colleges  of  Physicians  or  Surgeons,  and 
their  successors,  the  Royal  College  of  Phy¬ 
sicians  or  Surgeons  of  England,  Scotland, 
or  Ireland,  as  the  case  may  he,  shall  ap¬ 
point  another  Physician  or  Surgeon,  as 
the  case  may  be,  to  supply  such  vacancy, 
subject  to  the  approval  of  Her  Majesty ; 
and  every  Member  of  the  Council  so  chosen 
shall  he  entitled  to  he  a  Member  of  the  said 
Council  for  Three  Years,  and  shall  then  go 
out  of  office,  but  may  forthwith  he  re-chosen, 
subject  to  Her  Majesty's  approval :  Provided 
always,  That  no  President,  Vice-President, 
or  Examiner  of  any  of  the  said  Colleges 
shall  be  qualified  to  be  so  appointed. 

VI.  DETAILS  OF  ELECTION  TO  BE  SETTLED 

BY  THE  SEVERAL  COLLEGES. 

And  he  it  Enacted,  That  the  manner  of 
choosing  the  last-mentioned  Members  of  the 
said  Council  shall  be  determined  in  each  case 
by  orders  or  bye-laws  to  be  made  from  time 
to  time  by  the  said  several  Colleges,  subject 
to  the  approval  of  the  Council  of  Health  and 
Medical  Education. 

VII.  SUBSTITUTES  IN  CASES  OF  EXTRA¬ 

ORDINARY  VACANCIES. 

Provided  always,  and  be  it  Enacted,  That 
it  shall  be  lawful  for  any  Member  of  the 
said  Council  appointed  by  Her  Majesty,  or 
chosen  by  any  of  the  said  Colleges,  at  any 
time  to  resign  his  office,  or  for  Her  Majesty 
at  any  time,  with  the  advice  of  Her  Privy 
Council,  to  dismiss  any  such  Member  of  the 
said  Council  for  notorious  misbehaviour  or 
unfitness,  and  upon  any  vacancy  in  the  said 
Council  by  death,  resignation  or  dismissal, 
another  Member  of  the  Council  shall  be 
appointed  in  the  same  manner  and  for  the 
same  term  as  the  Member  by  whom  the 
vacancy  shall  have  been  made. 

VIII.  SECRETARIES,  CLERKS,  AND  MES- 

.  SENGERS. 

And  he  it  Enacted,  That  it  shall  be  lawful 
for  the  said  Council,  with  the  approval  of 
One  of  Her  Majesty’s  Principal  Secretaries  of 
State,  to  appoint  a  Principal  Secretary  for 
the  said  Council,  and  also  Local  Secretaries 
for  Scotland  and  Ireland,  and  so  many  Clerks 
and  Messengers,  as  the  said  Secretary  of 
State  shall  deem  necessary,  and  also  with  the 
like  approval  to  remove  at  their  pleasure  any 
of  the  said  Secretaries,  Clerks,  and  Messen¬ 
gers,  and  appoint  others  in  their  room. 

IX.  SALARIES  AND  EXPENSES. 

And  he  it  Enacted,  That  there  shall  he 
paid  to  the  Members  of  the  said  Council,  and 
to  the  said  Secretaries^  Clerks,  and  Mes-> 


sengers,  such  Salaries  as  shall  he  from  time 
to  time  allowed  by  the  Lord  High  Treasurer 
or  Commissioners  of  Her  Majesty’s  Treasury , 
who  may  also  allow  such  reasonable  travelling 
expenses  which  may  have  been  incurred  by 
any  Member  of  the  said  Council,  or  any 
Secretary,  Clerk,  or  Messenger  in  the  per¬ 
formance  of  his  duties  under  this  Act,  ami 
such  other  reasonable  expenses  of  putting 
this  Act  into  execution,  as  the  said  Lord 
High  T  reasurer  or  Commissioners  of  Her 
Majesty’s  Treasury  shall  think  fit. 

X.  PRESIDENT. 

And  he  it  Enacted,  That  the  said  Secre¬ 
tary  of  State  shall  be  President  of  the  said 
Council,  and  shall  he  empowered  from  time 
to  time  to  nominate  one  of  the  Members  of 
the  Council  appointed  as  aforesaid  by  Her 
Majesty  to  be  Vice-President  of  the  Council, 
and  to  act  as  President  in  his  absence,  and 
at  every  meeting  of  the  Council  in  the 
absence  of  the  President  and  Vice-President, 
some  other  Member,  to  be  chosen  by  the 
Council  from  the  Members  then  present, 
shall  be  empowered  to  act  as  President. 

XI.  TIME  AND  PLACE  OF  MEETING. 

And  he  it  Enacted,  That  the  said  Council 
shall  be  holden  in  such  places  and  at  such 
times  as  the  Secretary  of  State  from  time  to 
time  shall  appoint ;  and  that  all  acts  of  the 
Council  shall  be  decided  by  the  votes  of  the 
majority  of  the  Members  present  at  any  meet¬ 
ing,  the  whole  number  not  being  less  than 
Seven and  at  all  such  meetings  the  President 
for  the  time  being  shall  have  a  second  or  east¬ 
ing  vote  in  all  cases  of  equality  of  votes. 

XII.  MINUTTS  OF  PROCEEDINGS. 

And  be  it  Enacted,  That  minutes  of  the 
proceedings  at  all  meetings  of  the  Council 
shall  be  drawn  up  and  fairly  entered  in 
books  to  be  kept  for  that  purpose ;  and 
such  minutes  shall  be  at  all  reasonable  limes 
open  to  the  inspection  of  any  person  or  com¬ 
mittee  appointed  for  the  purpose  of  inspect¬ 
ing  them  by  any  of  the  said  Universities  or 
Colleges. 

Xlir.  REGISTER  TO  BE  KEPT  AND  PUB* 

,  LI  S  HKD. 

And  be  it  Enacted,  That  a  Register  shall  be 
kept  and  published  from  time  to  time,  under 
the  direction  of  the  said  Council,  of  all  per¬ 
sons  who  shall  have  been  examined,  and 
shall  have  received,  and  shall  exhibit  before 
the  said  Council  Letters  Testimonial  as 
hereinafter  mentioned  of  their  qualification 
to  practise  as  a  Physician,  or  as  a  Surgeon, 
or  as  a  Licentiate  in  Medicine  and  Surgery; 
for  which  registry  the  Council  shall  be  en¬ 
titled  to  have  from  the  person  requiring  to 
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be  registered  a  fee  of  Five  Pounds  in  the 
case  of  a  Physician  or  Surgeon,  and  a  fee  of 
Two  Pounds  in  the  case  of  a  Licentiate, 
which  fees  shall  be  employed  toward  defray¬ 
ing  the  expenses  of  this  Act ;  and  ever  person 
whose  name  shall  be  so  registered,  who 
shall  be  desirous  that  his  name  shall  be  con¬ 
tinued  in  the  published  Register,  shall  in  the 
month  of  January  in  every  year  send  to  the 
said  Council  his  name  and  place  of  abode, 
with  the  date  of  his  Testimonials,  and  the 
Council  shall  verify  the  returns  so  made  to 
them  by  comparison  with  the  Register  kept 
by  them,  and  shall  forthwith  cause  the 
names  of  all  persons  duly  registered,  and  so 
returned  to  them,  to  be  published  in  alpha¬ 
betical  order  in  their  several  classes,  with 
their  several  places  of  abode,  and  dates  of 
their  Testimonials. 

XIV.  LICENTIATES  IN  MEDTCINE  AND 
SURGERY. 

And  be  it  Enacted,  That  no  person,  ex¬ 
cept  such  Graduates  in  Medicine  and  such 
other  legal  practitioners  as  are  hereinafter 
mentioned,  shall  be  entitled  to  be  registered 
by  the  Council  as  a  Licentiate  in  Medicine 
and  Surgery  unless  he  shall  have  attained 
the  age  of  Twenty-one  years,  and  shall  have 
been  examined  by  the  Colleges  hereinafter 
named ;  (that  is  to  say)  if  in  England, 
examined  by  the  Royal  College  of  Phy¬ 
sicians  of  England,  assisted  by  the  Court  of 
Examiners  of  the  Apothecaries’  Company, 
and  also  examined  by  the  Royal  College  of 
Surgeons  of  England;  and  if  in  Scotland, 
examined  by  the  Royal  Colleges  of  Physicians 
and  Surgeons  of  Scotland  ;  and  if  in  Ireland, 
examined  by  the  Royal  Colleges  of  Phy¬ 
sicians  and  Surgeons  in  Ireland ;  and  irf 
every  case  shall  have  received  Letters  Testi¬ 
monial  from  each  of  the  bodies  by  which  he 
shall  have  been  examined,  of  his  being  duly 
qualified  to  practise  as  such  Licentiate, 

XV.  SURGEONS. 

And  be  it  Enacted,  That  no  person,  except 
such  legal  practitioners  as  are  hereinafter 
mentioned,  shall  be  entitled  to  be  registered 
by  the  Council  as  a  Surgeon  unless  he  shall 
have  attained  the  age  of  Twenty -five  Years, 
and  shall  have  been  examined  by  One  of  the 
Royal  Colleges  of  Surgeons  of  England, 
Scotland,  or  Ireland,  or  the  Royal  College  of 
Physicians  and  Surgeons  of  Glasgow,  after 
such  proof  as  shall  be  satisfactory  to  the 
Examining  College  that  he  has  applied  him¬ 
self  to  surgical  studies  during  at  least  Five 
Years  ;  and  shall  have  received  Letters  Testi¬ 
monial  from  the  examining  College  of  his 
being  ^ciuly  qualified  to  practise  as  a  Sur¬ 
geon. 


XVI.  PHYSICIANS. 

And  be  it  Enacted,  That  no  person,  except 
such  legal  practitioners  as  are  hereafter  men¬ 
tioned,  shall  be  entitled  to  be  registered  by 
the  Council  as  a  Physician  unless  he  shall 
have  attained  the  age  of  Twenty-six  Years, 
and  shall  have  graduated  in  Medicine  in  some 
University  of  the  United  Kingdom  of  Great 
Britain  and  Ireland,  or,  subject  to  the 
restriction  hereinafter  contained,  in  some 
foreign  University,  and  shall  also  have  been 
examined  by  one  of  the  Royal  Colleges  of 
Physicians  of  England,  Scotland,  or  Ireland, 
or  by  the  Royal  College  of  Physicians  and 
Surgeons  of  Glasgow,  after  such  proof  as 
shall  be  satisfactory  to  the  Examining  College 
that  he  has  applied  himself  to  medical  stu¬ 
dies  during  at  least  Five  Years,  or  if  he  is 
not  a  Graduate  in  Medicine  of  any  such 
University,  unless  he  shall  have  attained  the 
age  of  Forty  Years,  and  shall  have  been  ex¬ 
amined  by  the  Royal  College  of  Physicians 
of  England  ;  and  in  each  case  shall  have  re¬ 
ceived  Letters  Testimonial  from  the  Examin¬ 
ing  College  of  his  being  duly  qualified  to 
practise  as  a  Physician  ;  and  no  person  shall 
be  entitled  to  be  received  for  examination  for 
the  purpose  of  being  so  registered  as  a  Phy¬ 
sician  upon  a  foreign  Degree  in  Medicine, 
unless  the  Royal  College  of  Physicians  of 
England,  Scotland,  or  Ireland  shall  give  him. 
a  special  certificate,  to  be  laid  before  and 
approved  by  the  Council  of  Health  and  Me¬ 
dical  Education,  that  they  have  made  inquiry 
into  the  manner  in  which  such  degree  was 
conferred,  and  have  ascertained  that  it  has 
been  granted  after  residence  within  the  pre¬ 
cincts  of  the  same  University  during  at  least 
One  Year,  and  after  due  examination  and  upon 
satisfactory  certificates  of  previous  study. 
XVII.  PHYSICIANS  AND  SURGEONS  MAY  BE 
REGISTERED  ON  DOUBLE  TESTIMONIALS. 

And  be  it  Enacted,  That  it  shall  be  lawful 
for  the  same  person,  if  possessed  of  the  ne¬ 
cessary  Testimonials,  t  o  be  registered  as  both 
Physician  and  Surgeon,  and  for  a  registered 
Physician,  or  a  person  applying  to  be  regis¬ 
tered  as  a  Physician,  to  offer  himself  for  ex¬ 
amination  as  a  Licentiate  in  Surgery  by  one 
of  the  said  Royal  Colleges  of  Surgeons,  and 
for  a  registered  Surgeon,  or  a  person  apply¬ 
ing  to  be  registered  as  a  Surgeon,  to  offer 
himself  for  examination  as  a  Licentiate  in 
Medicine  by  one  of  the  said  Royal  Colleges 
of  Physicians,  assisted  in  England  by  the 
Court  of  Examiners  of  the  Apothecaries’ 
Company  ;  and  every  such  Physician  or  Sur¬ 
geon  shall  be  entitled  to  be  also  registered 
upon  the  Testimonials  granted  to  him  upon 
such  additional  Examination,  in  such  form 
and  manner  as  shall  be  determined  by  the 
said  Council. 
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XVIII.  PHYSICIANS  AND  SURGKONS  TO 

BELONG  TO  A  ROYAL  COLLEGE  OF  THE 

COUNTRY  IN  WHICH  THEY  PRACTISE. 

And  be  it  Enacted,  That  every  person  re¬ 
gistered  after  examination  as  a  Physician  or 
Surgeon  under  this  Act,  shall  be  admitted  as 
an  Associate  of  the  Royal  College  of  Physi¬ 
cians,  or  as  a  Fellow  of  the  Royal  College  of 
Surgeons  from  which  he  shall  have  received 
his  Letters  Testimonial  as  Physician  or  Sur¬ 
geon,  or  if  he  shall  have  received  the  said 
Testimonials  from  the  Royal  College  of  Phy¬ 
sicians  and  Surgeons  of  Glasgow,  then  as  a 
Fellow  of  the  last-mentioned  Royal  College  ; 
and  every  such  Physician  and  Surgeon  who 
shall  afterwards  remove  from  that  part  of  the 
United  Kingdom  in  which  he  obtained  his 
Letters  Testimonial,  shall  be  required,  if  he 
shall  practice  as  a  Physician  or  Surgeon  in 
any  other  part  of  the  said  United  Kingdom, 
to  enroll  himself  as  an  Associate  of  the  Royal 
College  of  Physicians,  or  as  a  Fellow  of  the 
Royal  College  of  Surgeons,  of  that  part  of 
the  United  Kingdom  to  which  he  shall  so 
remove,  for  the  purpose  of  practising  there, 
according  to  the  nature  of  his  Testimonials, 
and  in  each  case  shall  be  entitled  to  be  so 
admitted  without  further  examination,  and 
on  payment  of  the  like  fees  of  admission, 
and  on  complying  with  the  same  conditions 
as  are  required  of  other  persons  who  have 
passed  their  examinations  for  the  purpose  of 
being  admitted  Associates  or  Fellows  of  the 
said  Colleges  respectively. 

XIX.  QUALIFICATIONS  AND  FEES. 

And  be  it  Enacted,  That  the  said  several  Col¬ 
leges  shall,  from  time  to  time,  when  required 
by  the  said  Council,  prepare  and  lay  before 
the  said  Council  a  scheme  or  schemes  of  the 
course  of  study  and  particulars  of  the  exami¬ 
nation  to  be  gone  through  by  all  persons 
applying  to  such  Colleges  respectively  for 
Letters  Testimonial  as  Physician,  or  Surgeon, 
or  Licentiate,  and  of  the  Fees  to  be  taken, 
for  examination  and  admission  into  the 
said  several  Colleges  respectively  ;  and  the 
said  Council  shall  be  empowered  to  make 
from  time  to  time  such  changes  in  any  of  the 
schemes  so  laid  before  them  as  to  the  said 
Council  shall  seem  expedient ;  and  the  said 
Council  shall  endeavor  to  procure,  as  far  as 
is  practicable  and  convenient,  that  the  Qua¬ 
lifications  and  Fees  for  the  said  Testimonials 
shall  be  uniform,  according  to  the  nature 
thereof  throughout  the  said  United  Kingdom. 

XX.  RESTRICTION  ON  MEDICAL  DEGREES. 

And  it  be  Enacted,  That  after  the  passing 
of  this  Act  it  shall  not  be  lawful  for  any 
University  of  the  said  United  Kingdom  to 
confer  any  degree  in  the  Faculty  of  Medicine 
upon  any  person,  unless  he  shall  have  been 


matriculated  in  the  same  University,  and 
shall  have  duly  attended  the  courses  of  public 
Lectures  prescribed  by  the  same  University 
to  Students  in  Medicine  within  the  precincts 
of  the  same  University,  or  of  some  Medical 
School  recognised  by  and  in  connexion  with 
the  same  University,  during  at  least  Two 
Years  next  before  the  granting  of  such  De¬ 
gree,  and  shall  have  been  examined  at  some 
time  before  granting  such  Degree  by  the 
proper  Examiners  of  such  University,  and 
found  by  them  to  possess  competent  skill 
and  knowledge  of  Medicine,  and  of  the 
sciences  connected  therewith,  and  of  the 
English  and  Latin  languages  at  least ;  and 
every  Diploma  or  Certificate  of  a  Medical 
Degree  granted  by  any  such  University  after 
th c.  passing  of  this  Act,  shall  set  forth  dis¬ 
tinctly  the  time  which  has  elapsed  since  the 
matriculation  of  the  person  to  whom  such 
degree  shall  be  granted,  and  the  time  during 
which,  and  place  at  which  he  shall  have  ac¬ 
tually  studied  as  aforesaid,  an djthe  fact  that  he 
has  passed  such  examination  as  last  aforesaid. 

XXI.  DECLARATION  CONCERNING  BACHE¬ 
LORS  OF  MEDICINE  AT  THE  AGE  OF 

TWENTY-TWO. 

And  be  it  Declared  and  Enacted,  That  it 
shall  be  lawful  for  any  University  of  the  said 
United  Kingdom  to  grant  the  Degree  of 
Bachelor  in  the  Faculty  of  Medicine,  sub¬ 
ject  to  the  restrictions  hereinbefore  contained 
concerning  Medical  Degrees,  to  any  Student 
of  the  same  University  who  shall  have  at¬ 
tained  the  age  of  Twenty -two  Years  ;  and 
that  every  such  Graduate  in  the  Faculty  of 
Medicine,  being  also  examined  and  having 
received  Letters  Testimonial  of  his  qualifi¬ 
cation  in  the  manner  hereinbefore  prescribed 
in  the  case  of  Licentiates  in  Medicine  and 
Surgery,  or  examined  and  furnished  with  the 
like  Letters  Testimonial  by  the  Royal  Col¬ 
lege  of  Physicians  and  Surgeons  of  Glasgow, 
if  the  said  degree  shall  have  been  granted  by 
the  University  of  Glasgow,  shall  be  entitled 
to  be  registered  by  the  said  Council  of  Health 
and  Medical  Education  as  a  Licentiate  in 
Medicine  and  Surgery,  subject  to  such  gene¬ 
ral  regulations  as  shall  be  made  by  the 
said  Council  concerning  the  registry  of 
Licentiates. 

XXII.  RESTRICTION  ON  BYE-LAWS. 

And  be  it  Enacted,  That  no  bye-law  to  be 
made  by  any  of  the  Royal  Colleges  of  Phy¬ 
sicians  or  Surgeons  of  England,  Scotland,  or 
Ireland  respectively,  or  by  the  Royal  College 
of  Physicians  and  Surgeons  of  Glasgow,  shall 
be  of  any  force  until  a  copy  thereof,  sealed 
with  the  seal  of  the  same  College,  shad  have 
been  laid  before  and  approved  by  tlfe  said 
Council  of  Health  and  Sledigal  Education. 
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XXIII.  REGISTRY  OF  STUDENTS. 

And  be  it  Enacted,  That  it  shall  be  lawful 
for  the  said  Council  to  make  regulations  for 
ensuring  the  registry  of  all  Medical  and 
Surgical  Students  by  the  proper  officers  of 
the  several  Hospitals  or  Medical  or  Surgical 
Schools  at  which  they  shall  study,  and  to 
authorise  such  officers  to  take  a  fee  for  such 
registration,  not  being  more  in  each  case 
than  Ten  Shillings ,  and  for  requiring  all  such 
fees  to  be  remitted  to  the  Secretary  of  the 
said  Council,  and  returns  to  be  made  to  them 
of  the  registration  of  all  such  Students,  in 
such  manner  and  form  as  the  Council  shall 
think  fit ;  and  no  Hospital  or  Medical  or 
Surgical  School  shall  be  recognised  by  any  of 
the  said  Colleges,  which  shall  neglect  or 
refuse  to  give  due  effect  to  such  regulations, 
after  notice  of  such  neglect  or  refusal  shall 
have  been  sent  by  the  said  Council  to  the 
said  Colleges,  until  the  default  of  such  Hos¬ 
pital  or  Medical  or  Surgical  School  be 
amended  to  the  satisfaction  of  the  said 
Council,  and  all  such  fees  shall  be  applied 
toward  the  expenses  of  this  Act. 

XXIV.  CONSTITUTION  OF  THE  EXAMINING 
BODlBS. 

And  be  it  Enacted,  That  where  by  this 
Act  it  is  provided  that  the  concurrence  o^ 
more  than  one  body  is  required  for  qualifying 
any  person  to  be  registered  by  the  said 
Council,  the  examination  before  such  bodies 
for  his  Degree  or  Letters  Testimonial,  or 
both,  may  be  conducted  either  separately 
before  Examiners  appointed  by  each  body, 
or  before  a  joint  Board  of  Examiners,  to  be 
appointed  by  each  body  separately  or  con¬ 
jointly,  who  shall  be  appointed  in  such  num¬ 
ber,  manner  and  form,  and  shall  hold  their 
examinations  at  such  times  and  places  %s 
such  bodies  shall,  with  the  approval  of  the 
said  Council,  agree  from  time  to  time  among 
themselves,  or^as  shall  be  determined  by  the 
said  Council  with  respect  to  any  point  in 
which  they  shall  not  be  agreed  ;  and  where 
there  shall  be  separate  examinations  before 
Examiners  appointed  by  each  body,  the  sub¬ 
jects  and  fees  of  examination  shall  be  divided 
among  such  bodies  as  they  shall  from  time 
to  time  agree  among  themselves,  or  as  the 
said  Council  from  time  to  time  shall  deter¬ 
mine  with  respect  to  any  subject  on  which 
they  shall  not  be  agreed. 

XXV.  FOR  SECURING  EFFICIENCY  OF 
EXAMINATION. 

And  be  it  Enacted,  That  the  said  Council 
may  from  time  to  time  require  returns  to  be 
made  in  such  form,  and  including  such  par¬ 
ticulars,  as  they  shall  think  fit,  respecting  the 
examinations  to  be  conducted  as  aforesaid, 


and  it  shall  be  lawful  for  any  Secretary  of  the 
said  Council,  deputed  by  the  Council  for  that 
purpose,  or  for  any  Member  of  the  said 
Council,  to  be  present  at  any  of  the  said  exa¬ 
minations  ;  and  if  the  Council  shall  be  of 
opinion  that  the  regulations  prescribed  by 
them  for  the  examination  and  grant  of 
Letters  Testimonial  as  Physician,  Surgeon,  or 
Licentiate,  have  been  infringed,  evaded  or 
neglected  by  any  of  the  said  examining 
bodies,  it  shall  be  lawful  for  the  said  Council 
to  refuse  to  register  upon  the  Testimonials  of 
the  body  so  in  default,  until  the  same  be 
amended  to  the  satisfaction  of  the  said 
Council. 

XXVI.  NONE  BUT  THOSE  REGISTERED  TO 
BE  APPOINTED  TO  PUBLIC  SITUATIONS. 

And  be  it  Enacted,  That,  subject  to  the 
reservations  hereinafter  contained,  no  person 
after  the  passing  of  this  Act  who  is  not  regis¬ 
tered  by  the  said  Council  shall  be  appointed 
to  any  medical  or  surgical  office  many  public 
hospital,  prison,  infirmary,  dispensary,  work- 
house,  or  other  public  institution  in  the  said 
United  Kingdom,  or  to  any  medical  or  sur¬ 
gical  office  in  Her  Majesty’s  Army  or  Navy, 
or  in  the  service  of  the  Honorable  East  India 
Company,  except  in  India,  natives  of  India 
duly  qualified  according  to  such  laws  or  regu¬ 
lations  as  are  or  shall  be  made  in  that  behalf 
by  the  Governor- General  in  Council ;  and 
wherever  by  law  it  is  provided  that  any  act 
shall  be  done  by  a  Physician  or  Surgeon,  or 
Medical  or  Surgical  Practitioner,  by  whatever 
name  or  title  he  is  called,  such  provision  shall 
be  construed,  after  the  passing  of  this  Act , 
to  mean  a  person  qualified  to  be  appointed  to 
such  medical  or  surgical  offices  as  aforesaid  ; 
and  the  Council  of  Health  shall  be  empow¬ 
ered  from  time  to  time  to  make  regulations 
for  specifying  what  institutions  are  to  be  con¬ 
sidered  public  institutions  within  the  meaning 
of  this  Act,  and  which  form  of  Testimonial 
shall  be  necessary  to  qualify  the  holder 
thereof  for  every  such  situation. 

XXVII.  PRIVILEGES  OF  PERSONS  REGIS¬ 
TERED. 

And  be  it  Enacted,  That  all  persons  who 
are  registered  by  the  said  Council  as  Phy¬ 
sicians,  Surgeons  or,  Licentiates,  shall  be 
exempt  while  practising  as  such  from  being 
summoned  or  serving  on  all  Juries  and  In¬ 
quests  whatsoever,  and  from  serving  all  cor¬ 
porate,  parochial,  ward,  hundred,  and  town¬ 
ship  offices,  but,  subject  to  the  reservations 
hereinafter  contained,  no  person  shall  be 
entitled  to  such  exemption,  on  the  ground  of 
his  practising  Medicine  or  Surgery,  who  is 
not  so  registered,  nor  shall  the  Certificate  of 
any  such  unregistered  person,  given  after  the 
passing  of  this  Act ,  be  received  as  the  certi- 
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ficate  of  a  Medical  or  Surgical  Practitioner  in 
any  court  of  law,  or  in  any  case  in  which  by 
law  the  Certificate  of  a  Medical  or  Surgical 
Practitioner  is  required. 

XXVIII.  PERSONS  NOW  PRACTISING  MAY 
BE  REGISTERED. 

Provided  always,  and  be  it  Enacted,  That 
it  shall  be  lawful  for  the  said  Council,  on  the 
application,  within  Twelve  calendar  Months 
alter  Ihe  passing  of  this  Act,  of  any  person 
legally  practising  as  a  Physician,  Surgeon,  or 
Apothecary,  at  the  time  of  the  passing  of 
this  Act,  in  any  part  of  the  United  Kingdom 
of  Great  Britain  and  Ireland,  or  on  the  appli¬ 
cation  within  Two  Years  of  any  person  so 
legally  practising  in  any  of  Her  Majesty's 
Colonies  and  Foreign  Possessions  to  cause 
the  name  of  such  person  to  be  registered  as  a 
Physician,  Surgeon,  or  Licentiate  in  Medicine 
and  Surgery,  as  the  case  maybe,  on  produc¬ 
tion  to  the  said  Council  of  his  diploma, 
license,  or  certificate,  or  such  other  proof  as 
shall  be  satisfactory  to  the  said  Couucil,  that 
at  the  time  of  the  passing  of  this  Act  he  was 
legally  entitled  to  practice  as  a  Physician, 
Surgeon,  or  Apothecary,  as  the  case  may  be, 
in  some  part  of  the  said  United  Kingdom, 
and  on  payment  of  a  fee  of  Two  Pounds  in 
the  case  of  Fellows  or  Associates  of  the  said 
Colleges  of  Physicians  and  Surgeons  respec¬ 
tively,  and  of  Five  Shillings  in  every  oilier 
case,  which  fees  shall  be  applied  toward  the 
expenses  of  this  Act ;  and  during  the  said 
periodof  Twelve  calendar  Months  every  per¬ 
son  legally  practising  as  a  Physician,  Surgeon, 
or  Apothecary  at  the  time  of  the  passing  of 
this  Act  in  the  said  United  Kingdom,  and 
during  the  said  period  of  Two  A' ears,  every 
person  so  legally  practising  in  any  of  Her 
Majesty’s  Colonies  and  Foreign  Possessions, 
although  not  registered,  shall  continue  to 
enjoy  the  same  privileges  and  exemptions, 
and  be  qualified,  to  be  appointed  to  the  same 
offices,  and  to  practise  in  the  same  manner 
as  if  this  Act  had  not  been  passed,  and  no 
farther  or  otherwise,  unless  registered  under 
this  Act. 

XXIX.  PENALTY  ON  UNQUALIFIED  PERSONS 

FOR  PRACTISING  IN  PUBLIC  OFFICES. 

And  be  it  Enacted,  That  every  person 
appointed  after  the  passing  of  this  Act  to 
any  Medical  or  Surgical  Office  for  which  he 
is  not  qualified  according  to  the  provisions  of 
this  Act  and  the  regulations  of  the  said 
Council,  and  who  shall  act  or  practise  in  such 
Office,  shall  for  every  such  offence  forfeit  the 
sum  of  Twenty  Pounds,  to  be  recovered  by 
action  of  debt  or  information  to  be  brought 
in  any  of  1  'er  Majesty's  Courts  of  Record  at 
Westminster, or  in  the  Court  of  Exchequer  in 


Scotland,  or  in  Dublin,  within  Sue  calendar 
Months  next  after  the  commission  of  the 
offence,  and  to  be  recovered  in  the  name  of 
Her  Majesty’s  Attorney-General  in  England 
or  Ireland,  or  of  the  Lord  Advocate  in 
Scotland. 

XXX.  NONE  HUT  REGISTERED  PERSONS  OR 

THOSE  ALREADY  PRACTISING  MAY  RE¬ 
COVER  CHARGES. 

And  be  it  Enacted,  That  after  the  passing 
of  this  Act,  no  person  shall  b.c  entitled  to 
recover  any  charge  in  any  court  of  law  for  any 
medical  or  surgical  advice,  attendance,  or 
operation,  or  for  any  medicine  prescribed  or 
administered,  unless  he  shall  prove  upon  the 
trial  either  that  he  is  registered  under  this 
Act,  or  that  he  was  legally  practising  in  the 
capacity  in  which  he  claims  such  charge 
before  the  passing  of  this  Act. 

XXXI.  PENALTY  FOR  FALSELY  PRETEND¬ 
ING  TO  BE  ON  THE  REGISTER. 

And  be  it  Enacted,  That  every  unregistered 
person  who  shall  wilfully  and  falsely  pretend 
to  be,  or  take  or  use  any  name  or  title  imply¬ 
ing  that  he  is  registered  under  this  Act,  shall 
be  deemed  guilty  of  a  Misdemeanor  in 
England  and  Ireland,  and  in  Scotland  of  a 
crime  and  offence,  and  being  convicted  there¬ 
of,  shall  be  punished  by  fine  or  imprisonment, 
or  both',  as  the  Court  before  which  he  shall 
be  convicted  shall  award. 

XXXII.  ACT  MAY  BE  AMENDED  OR  RE- 
.  PEALED. 

And  be  it  Enacted,  That  1  his  Act  may  he 
amended  or  repealed  by  any  Act  to  be  passed 
in  this  Session  of  Parliament. 

-J 


THE  DOINGS  AND  SAYINGS  OF 
THE  PHARMACEUTICAL  SOCIETY 
.  AND  THEIR  FRIENDS. 

There  is  one  hope  left  for  the  resuscitation 
of  the  Pharmaceutical  Society  in  the  fact 
that  they  begin  to  acknowledge  the  justness 
and  worth  of  the  criticisms  which  have  been 
written  upon  their  sayings  and  doings.  We 
take  to  ourselves  no  inconsiderable  portion  of 
the  merit  that  is  due  for  the  improvement 
that  has  taken  place  in  the  tone  of  their 
journal,  in  consequence  of  “  the  mixture  of 
severe  criticisms  and  judicious  remarks” 
which  they  admit  in  their  last  number  have 
been  made.  But  there  remains  much  more 
to  be  done — confession  is  only  the  stepping- 
stone  to  repentance,  and  repentance  to  re¬ 
formation. 

The  chief  object  of  the  Society  is,  or 
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ought  to  be,  educational ;  not  in  the  estab¬ 
lishment  of  lectureships  on  chemistry  or 
pharmacy,  for  they  already  exist  in  super¬ 
fluous  abundance,  but  of  the  means  of  ac¬ 
quiring  knowledge  in  experimental  science. 
How  do  they  meet  this  demand  ?  Thus  :  by 
permitting  the  professor  of  pharmacy  to 
take  pupils  for  instruction  in  pharmaceutical 
operations.  What  a  puerile  and  impotent 
exhibition  of  their  judgment  and  means  ! 
what  a  futile  application  of  the  time  of  the 
teacher  and  the  taught !  Instead  of  instruc¬ 
tion  in  distillation,  decantation,  desiccation, 
depuration,  and  defecation,  why  not  esta¬ 
blish  a  course  of  practical  chemistry  ?  The 
whole  may  be  learnt  in  the  time  occupied  in 
teaching  the  part.  If  their  present  pro¬ 
fessor  is  incompetent  to  the  task,  let  the 
council  engage  a  person  that  is  adequate, 
there  is  no  scarcity  of  scientific  chemists  in 
the  present  day,  even  in  their  own  body ; 
and  we  would  rather  see  one  of  their  fel- 
low-mqmbers  elected  to  the  office  than 
such  men  as  their  professors  of  Chemisty  or 
Materia  Medica,  who  only  look  on  the  Phar- 

V 

maceutical  Society  for  temporary  emolu¬ 
ment  and  occupation  until  they  can  secure 
some  professorship  in  the  larger  institutions 
or  universities.  In  fact,  these  gentlemen  are 
ashamed  of  their  connexion  with  the  Society, 
and  will  rather  be  entitled  lecturers  at  the 
Middlesex  or  London  Hospitals  than  pro¬ 
fessors  to  the  Pharmaceutical  Society.  Un¬ 
happy  council !  we  speak  of  these  things 
more  in  sorrow  than  in  anger  !  Luckless 
wights,  that  ye  should  suffer  these  indignities, 
and  that  Messrs.  Pereira  and  Fownes  should 
prefer  the  arena  of  the  Royal,  Botanical,  or 
Chemical  Societies  for  the  display  of  their 
scientific  researches  rather  than  the  Pharma¬ 
ceutical  Society  of  Great  Britain.  We  will 
now  tell  the  council,  how  to  remedy  these 
grievances,  more  especially  if  they  wish  their 
members  to  Jjc  something  more  than  the 
introducers  or  a  French  preparation,  or  the 
imitators  of  a  Battley’s  sedative.  To  what 
cause,  besides  their  genius,  is  the  cele¬ 
brity  of  a  Farady,  or  an  Owen,  due ; 
or,  to  come  nearer  home,  a  Soubeiran, 
or  a  Lecanu  ?  The  answer  is,  to  the  en¬ 
joyment  of  comparative  sinecures  in  the 
institutions  to  which  they  are  attached, 
which  gives  them  leisure  to  pursue  original 
investigations,  and  the  means  to  secure  “  food 
and  raiment,”  without  being  harassed  from 
morning  till  night  in  currying  favor  with 
the  physicians,  or  competing  with  their 
neighbors  in  the  sale  of  Seidlitz  powders  or 
soluble  Cayenne.  To  come  to  the  point, 
we  would  advise  the  council  to  institute  two 
or  more  offices  in  their  Society,  with  liberal 
salaries,  and  enjoying  an  exemption  from 


any  duties  except  those  purely  scientific  ; 
and  moreover,  to  choose  persons,  qualified 
by  their  education  and  attainments,  from 
amongst  the  members  exclusively,  without 
regard  to  this  man’s  jealousy,  or  that  man’s 
rancor,  to  fulfil  such  offices.  The  Society  has 
ample  funds  to  carry  out  these  suggestions, 
which,  when  adopted,  will  prove  a  credit  to 
the  body,  and  an  honor  to  the  pharmaceutical 
science  of  our  country.  By  so  doing,  the 
council  will  prove  that  the  words  pharmacy 
and  twaddle  are  not  synonymous. 

W.  B. 


ON  THE  MEDICINAL  MIXTURES 
EMPLOYED  AS  STYPTICS.* 

BY  DR.  GOTTSCHALK. 

Dr.  Gottschalk  thinks  that  a  medicinal 
mixture  can  act  as  a  styptic  only  when  it  is  not 
applied  in  the  liquid  form.  u  He  has  demon¬ 
strated,”  he  says,  “  that  vegetable  astringents 
do  not  merit  this  denomination,  that  they  are 
not  in  reality  astringents  pi'operly  so  called, 
because  if  they  tan  the  tissues  they  give  rise 
to  a  chemical  combination  which  is  accom¬ 
panied  by  a  thickening  and  not  by  a  con¬ 
traction  of  those  tissues.”  This  experi¬ 
mentalist  has  made  several  trials  with 
portions  of  intestine  and  pieces  of  liver 
which  he  allowed  to  remain  for  five  days  in 
solutions  of  sulphate  of  copper,  sulphate  of 
zinc,  sulphate  of  iron,  acetate  of  lead,  crys¬ 
tallised  alum,  calcined  alum,  sulphuric  acid, 
hydrochloric  acid,  nitric  acid,  and  creosote. 
The  results  which  he  obtained  in  these  experi¬ 
ments  led  him  to  the  following  conclusions: — 

1st.  The  strongest  styptics,  alum,  acetate 
of  lead,  and  sulphate  of  copper,  lose  their 
styptic  virtue  when  they  are  employed  in  the 
liquid  form. 

2nd.  The  liquid  form  is  opposed,  on  the 
one  hand,  to  the  contraction  of  the  tissues  ; 
on  the  other  hand,  it  gives  rise  to  a  softening 
of  the  animal  substance,  and,  consequently, 
it  facilitates  imbibition,  impregnation,  the 
thickening,  and  enlargement  of  the  tissues, 
and  it  thus  diminishes  the  tendency  to 
destructibility. 

3rd.  The  acids  employed,  except  nitric  acid, 
do  not  possess  any  styptic  property ;  but 
they  possess  the  property  of  rendering  the 
tissues  thicker. 

Dr.  Gottschalk,  in  extending  his  in¬ 
vestigations  to  the  decoctions  of  oak,  rha- 
tany,  tormentilla,  and  nutgalls,  in  which  he 
steeped  for  eight  days  dried  pieces  of  intes¬ 
tine,  and  for  five  days  pieces  of  sclerotica, 
cornea,  and  conjunctiva  of  the  ox  in  the 


*  Zeitsclirift  fur  die  Gesammte  Medecin. 
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fresh  state,  arrived  at  the  following  con¬ 
clusions  : — 

1.  None  of  the  astringents  indicated 
merit  this  name  when  they  are  employed 
under  a  form  which  prevents  them  from  re¬ 
moving  water  from  the  tissues  which  are 
found  in  contact  with  them. 

2.  They  are  so  much  the  less  astrin¬ 
gent,  as  in  the  liquid  form  they  penetrate 
deeply  into  the  tissues,  and  as  they  con¬ 
sequently  produce  thickening  and  enlarge¬ 
ment. 

3.  If  we  omit  the  principles  which,  like 
strychnia,  determine  contraction,  in  conse¬ 
quence  of  their  action  on  the  nervous  sys¬ 
tem,  there  remain  as  agents  of  styptic 
medication  only  the  medicines  called  exsic- 
cants  and  refrigerants. 


EMPLOYMENT OFEMETIC  IN  CASES 
OF  ERYSIPELATOUS  FEVER* 

BY  DR.  GULDBERG. 

Dr.  G.  has  in  a  great  number  of  cases  ob¬ 
tained  success  in  administering  emetic  in 
erysipelatous  fevers.  By  means  of  this  me¬ 
dicine  he  obtains  the  resolution  of  even  the 
most  serious  erysipelas  of  the  face ;  and  ac¬ 
cording  to  him,  as  Ilufeland  has  already  said, 
this  medicine  may  be  regarded  as  a  true 
specific  in  phlegmasia  of  this  kind. 


REMARKS  ON  PROFESSOR  LIE¬ 
BIG’S  VIEWS  OF  THE  COMPO¬ 
SITION  OF  URINE.f 

BY  GOLDING  BIRD,  A.M.,  M.D. 

Assistant-Physician  to,  and  Lecturer  on  Materia 
Medica  at,  Guy’s  Hospital. 

Several  statements  in  the  recently  pub¬ 
lished  researches  of  Professor  Liebig  on  the 
normal  constitution  of  urine,*  especially 
demand  attention,  on  account  of  the  high 
reputation  of  their  distinguished  author,  no 
less  than  from  their  opposition  to  some  of 
the  most  generally  received  opinions  on  this 
subject.  I  now  venture  to  offer  some  re¬ 
marks  on  the  following  points,  which  possess 
perhaps,  greater  interest  than  many  others. 

1 .  The  presence  of  hippuric  acid  hr  the 
urine. 

2.  The  functions  of  the  tribasic  phosphate 
of  soda. 

1.  Hippuric  Acid . — We  are  almost  ex¬ 
clusively  indebted  to  Liebig  for  all  the 
knowledge  we  possess  of  this  substance. 

*  Zeitschrift  far  die  Gesammte  Medicin. 

f  From  "he  London  Medical  Gazette. 

+.  Lancet  for  June  1st  and  8th,  1844. 


Long  mistaken  for  benzoic  acid,  the  latter 
wras  stated  by  Scheele  to  be  a  constituent  of 
the  urine  of  infants  at  the  breast,  and  by 
Rouelle,  to  exist  in  that  of  herbivorous 
quadrupeds.  These  errors  admit  of  very 
ready  explanation  in  the  circumstance  that 
hippuric  acid  becomes  converted  into  benzoic 
by  the  process  of  putrefaction,  and  hence  if 
the  urine  examined  by  the  above  chemists 
had  been  kept  for  some  time  before  analysis, 
benzoic  acid  would  be  of  necessity  gene¬ 
rated.  On  account  of  the  great  readiness 
with  which  hippuric  acid  crystallises,  and 
its  very  insoluble  character,  it  is  a  matter  of 
surprise  that  it  has  never  been  previously 
detected  in  the  urine  of  the  human  adult. 
Lehmann  has  indeed  announced  its  presence 
in  diabetic  urine,  but  this  was  regarded  as 
almost  peculiar  to  the  disease. 

There  cannot  exist  the  slightest  doubt  of 
the  accuracy  of  Liebig’s  statement  of  the 
presence  of  this  acid,  as  it  may  be  readily 
obtained  by  the  process  he  has  suggested. 
I  find  the  following  plan  to  be  somewhat 
easier  in  execution  than  that  recommended 
by  the  professor  of  Giessen. 

About  20  ounces  of  urine  are  evaporated 
over  a  charcoal-chauffer  or  sand-bath  to 
about  an  ounce.  Nearly  three  drachms  of 
strong  hydrochloric  acid  are  then  added,  and 
the  mixture  is  boiled  nearly  to  dryness. 
When  cold,  about  two  ounces  of  water  are 
poured  on  the  mass,  and  the  whole  well  and 
repeatedly  stirred.  A  brown  solution  is 
formed,  and  must  be  decanted  from  the  in¬ 
soluble  residue,  which  consists  chiefly  of  a 
mixture  of  hippuric  and  uric  acids.  Some 
of  this  deposit  may  be  boiled  in  alcohol, 
and  the  filtered  fluid  allowed  to  evaporate 
in  a  glass  capsule,  when  needles  of  hippuric 
acid  will  be  left.  Or  a  portion  may  be 
placed  in  a  test-tube,  digested  with  a  little 
ether,  and  a  few  drops  of  the  ethereal  solu¬ 
tion  evaporated  spontaneously  in  a  watch- 
glass  wrill  leave  thin  and  deliclfe  needles  of 
Hippuric  acid.  So  very  readily  does  this 
acid  crystallise,  that  from  a  drop  or  two  of 
the  alcoholic  or  ethereal  solution,  three  or 
four  delicate  four-sided,  exceedingly  slender 
needle-like  prisms,  half  an  inch  long,  may 
be  obtained.  Sometimes  these  needles  are 
not  visible  at  first  in  a  satisfactory  manner, 
but  after  a  few  hours  they  increase  in  size 
and  become  beautifully  distinct. 

As  hippuric  acid,  although  infinitely  more 
soluble  than  the  uric,  requires  about  400 
times  its  weight  of  cold  water  for  solution, 
it  cannot  find  its  way  into  the  urine  in  any 
quantity  unless  combined  with  a  base,  and 
this  in  the  majority  of  instances  appears  to 
be  soda,  all  the  alcoholic  hippurates  being 
very  soluble.  It  is  now  a  well-recognised 
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fact,  that  benzoic  acid,  when  taken  as  a 
remedy  either  free  or  combined,  is  not,  like 
the  citric,  tartaric,  acetic,  and  other  vege¬ 
table  acids  less  rich  in  carbon,  converted 
into  carbonic  acid,  but  uniting  with  a  nitro- 
genised  substance,  is  converted  into  hippuric 
acid.  This  substance  was  supposed  to  be 
lactate  of  urea,  and  thus  the  change  was  at 
once  satisfactorily  explained ;  but  this  hy¬ 
pothesis  must  be  abandoned,  if  Liebig’s 
opinion  of  the  absence  of  lactic  acid  in  urine 
be  correct. 

The  proportion  of  hippuric  acid  existing 
in  urine  has  not  been  ascertained ;  Liebig 
has  supposed  it  to  be  equal  in  quantity  to 
the  uric.  This  has,  however,  not  been  the 
case  in  the  experiments  I  have  made  ;  the 
utmost  proportion  obtained  by  myself  never 
exceeded  in  quantity  one- third  the  uric  acid 
present.  If  hippuric  acid  be  formed  in  the 
organism  from  the  nitrogenised  elements  of 
the  food,  we  must  expect  it  to  be  inconstant 
in  quantity  ;  as  must,  indeed,  be  every  ele¬ 
ment  of  an  excretion  whose  origin  is  traced 
immediately  to  a  metamorphosis  of  the  in- 
gesta. 

It  may,  however,  be  reasonably  asked 
whether  hippuric  acid  may  not  under  certain 
circumstances  perform  another  function,  for 
its  composition  certainly  suggests  the  proba¬ 
bility  of  its  being  the  vehicle  by  which 
carbon  may  under  certain  conditions  be 
eliminated  from  the  system.  Although  the 
essential  function  of  the  kidneys  is  unques¬ 
tionably  to  filter  off  highly  nitrogenised 
elements  from  the  body,  yet  these  organs 
can,  as  every  case  of  inflammatory  jaundice 
teaches,  for  a  time  compensate  for  the  de¬ 
ficient  functions  of  the  liver,  and  eliminate 
bile  from  the  blood  ;  the  urine  hence  be¬ 
coming  of  a  deep  porter  colour,  and  bitter. 
But  in  cases  where  the  functions  of  those 
organs  whose  duty  it  is  particularly  to  sepa¬ 
rate  carbo#  from  the  blood  (the  liver  and 
lungs),  is  merely  partially  interfered  with 
or  imperfectly  performed,  it  would  be  very 
interesting  to  ascertain  whether  the  kidneys 
compensate  for  these  deficiencies  by  elimi¬ 
nating  carbon  from  the  blood  in  the  form  of 
hippuric  acid.  An  examination  of  the  urine 
in  cirrhosis  of  the  liver,  and  in  an  extreme 
case  of  pulmonary  empyema,  would  probably 
afford  an  answer  to  this  interesting  ques¬ 
tion.* *  A  comparison  between  the  per  cen- 

*  Since  the  above  was  written,  a  man, 
labouring  under  jaundice,  came  under  my 
care  at  Guy’s  Hospital.  He  was  an  habitual 
drunkard,  and  had  a  contracted,  probably  a 
hob-nail  liver.  The  urine  was  pale  porter- 
coloured,  and,  when  concentrated  by  evapo¬ 
ration,  yielded  with  hydrochloric  acid  a  de- 


tage  composition  of  dry  hippuric  acid,  and 
the  analysis  of  Dr.  Kemp  of  the  organic 
constituent  of  human  bile,  will  show  the 
analogy  between  them,  quoad  the  proportion 
of  carbon : — 

Human  Bile.*  Hippuric  Acid. f 

Carbon  .  .  68*40  63*93 

Nitrogen  .  3*44  8*21 

Hydrogen  .  10*13  4*64 

Oxygen  .  .  18*03  23*22 


100*  100* 

2.  Tribasic  phosphate  of  soda. — Phos¬ 
phoric  acid  in  combination  with  lime,  per¬ 
haps  magnesia,  soda,  and,  according  to 
Berzelius,  ammonia,  has  been  long  known 
as  an  important  constituent  of  urine.  From 
the  analysis  of  the  late  Dr.  SimonJ  nearly 
2\  grains  of  phosphate  of  soda  are  present 
in  1000  grains  of  healthy  urine  of  specific 
gravity  of  1*012.  The  phosphate  of  soda 
of  urine  is  identical  with  the  well-known 
pharmaceutical  salt,  and  consists  of — 

1  atom  phosphoric  acid  =  72 

2  atoms  soda  .  .  .  =64 

1  atom  basic  water  .  =  9 


145=  the  dry  salt. 
24  atoms  water  of  i  9 ,  „ 
crystallisation  .  ) 

361  =  the  crystal¬ 
lised  salt. 

On  this  hypothesis  the  atom  of  phosphoric 
acid,  as  generally  assumed,  is  doubled,  con¬ 
sisting  of  P2  05  instead  of  P02i.  This  salt 
becomes  invested  with  peculiar  importance 
from  the  functions  assigned  to  it  by  Liebig 
of  being  the  solvent  for  the  uric  (and  hip¬ 
puric)  acid,  as  well  as  being  the  source  of 
the  natural  acid  reaction  of  urine.  The 
number  of  opinions  on  the  latter  subject 
which  have  been  published  from  time  to  time 
are  well  known ;  the  acid  reaction  having 
been  attributed  in  turn  to  uric,  lactic,  and 
carbonic  acids,  as  well  as  to  hydrochlorate 
and  biphosphate  of  ammonia.  Liebig  has 
shown  that  it  is  probably  owing  to  an  acid 
phosphate,  as  free  phosphoric  acid,  produced 
at  the  temperature  of  the  body  by  the  action 
of  uric  (and  hippuric)  acid  on  the  tribasic 
phosphate  of  soda.  A  solution  of  uric  acid 


posit  rich  in  hippuric  acid,  being  nearly 
entirely  soluble  in  alcohol. 

*  Letter  to  Professor  Liebig,  London, 
1844,  page  37. 

f  Dumas,  Traite  de  Chimie,  Paris,  1835, 
page  219. 

+  Franz  Simon,  Medizinische  Chemie, 
Berlin,  1842,  b.  ii.  g.  235. 
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in  water  by  the  acid  of  that  salt  has  been 
termed  “  artificial  urine;”  a  name  not  very 
happily  chosen,  as  such  a  solution  bears 
no  possible  resemblance  to  urine  save  in  that 
of  containing  in  solution  two  of  its  ingre¬ 
dients.  Liebig  states  that  when  15  grains 
of  uric  and  as  much  of  hippuric  acid  were 
heated  in  a  solution  of  40  grains  of  dry 
phosphate  of  soda  in  a  pound  of  water,  the 
whole  formed  a  clear  acid  fluid,  and  on 
cooling  very  slowly  deposited  half  of  its  uric 
acid  ;  “this  sediment  is  of  an  analogous  form 
to  that  deposited  by  natural  urine  after 
standing  at  rest  for  a  long  time.” 

It  is  well  known  that  8'1  grains  of  uric 
acid  are  on  an  average  separated  from  the 
blood  by  the  kidneys  in  the  course  of  24 
hours.  This  quantity  is  contained  in  a*bout 
40  ounces  of  water,  or  not  quite  2,500  times 
the  weight  of  the  acid,  which  from  the  accu¬ 
rate  experiments  of  Dr.  Prout,  requires  about 
10,000  times  its  weight  of  water  for  solu¬ 
tion  :  consequently  it  is  impossible  to  suppose 
that  uric  acid  can  exist  in  urine  in  a  free 
state  unless  the  existence  of  unknown  causes 
modifying  its  solubility  be  supposed.  Some 
indeed  have,  as  1  believe,  on  very  insufficient 
data,  attributed  this  function  to  the  coloring 
matters  of  urine.  The  difficulty  has  been 
satisfactorily  met  long  ago  by  Dr.  Prout,  who 
supposes  uric  acid  to  exist  combined  with 
ammonia,  forming  a  salt  which  requires  but 
480  parts  of  water  for  solution.  This  opinion 
lias  been  adopted  by  most  observers  who  are 
at  all  acquainted  with  the  phenomena  pre¬ 
sented  by  the  urine,  and  so  completely  sup¬ 
ported  by  a  great  mass  of  evidence,  that  there 
can,  I  think,  be  no  difficulty  in  regarding  the 
urate  of  ammonia  as  the  normal  state  in 
which  at  least  a  part  of  the  acid  under  con¬ 
sideration  exists  in  healthy  urine,  and  in  the 
colored  amorphous  deposits.  It  frequently 
happens,  however,  especially  when  an  in¬ 
flammatory  diathesis  exists,  that  uric  acid  is 
deposited  in  crystals  more  or  less  colored, 
and  differing  essentially  from  the  amorphous 
deposits  in  merely  becoming  opaque,  and 
not  dissolving  in  the  urine  when  heated. 
These  crystalline  deposits  havebeen  explained 
by  the  presence  of  some  acid,  which,  by  com¬ 
bining  with  the  ammonia,  precipitates  the 
uric  acid.  This  precipitant  has  been  gene¬ 
rally  regarded  as  lactic  acid,  or  occasionally 
the  sulphuric.  As  the  presence  of  the  former 
in  urine  must  now  be  regarded  as  doubtful, 
and  even  if  admitted  hardly  explains  the  phe¬ 
nomena  alluded  to,  some  other  explanation 
of  the  reason  why  urine  sometimes  deposits 
free  and  at  other  times  combined  uric  acid, 
or,  as  often  occurs,  both  simultaneously,  is 
required.  This  explanation  is,  I  think,  satis¬ 
factorily  found  in  the  peculiar  action  of  uric 


acid  on  the  phosphates,  to  which  attention 
has  been  drawn  by  Professor  Liebig. 

Having  prepared  some  perfectly  pure  uric 
acid,  I  made  the  following  experiments  : — 

A.  Ten  grains  of  crystallised  phosphate  of 
soda  were  dissolved  in  an  ounce  of  hot  dis¬ 
tilled  water,  and  to  the  alkaline  solution  thus 
formed,  four  grains  of  pure  uric  acid  in  mi¬ 
nute  tabular  crystals  were  added  :  the  whole 
soon  dissolved, and  was  filtered  through  paper 
whilst  hot.  On  cooling,  a  slight  troubling 
occurred,  and  in  twelve  hours  a  copious  cry¬ 
stalline  deposit  had  taken  place.  This  was 
collected  and  dried. 

B.  Under  the  microscope  the  deposited 
crystals  were  found  to  consist  of  transparent 
colorless  prisms  arranged  in  fasciculi  and 
stellee,  exactly  resembling  a  variety  of  cry¬ 
stalline  deposit  of  not  very  frequent  occur¬ 
rence  in  urine,  and  remarkable  for  presenting 
a  marked  difference  to  the  usual  lozenge- 
form  of  uric  acid  crystals. 

C.  Boiled  in  water,  these  crystals  did  not 
dissolve  ;  the  only  change  detected  by  the 
microscope  was  the  breaking  up  of  most  of 
the  fasciculi,  and  the  transparency  of  the 
crystals  being  lost. 

D.  By  digestion  in  warm  and  strong  hy¬ 
drochloric  acid,  the  crystals  underwent  no 
further  change  than  when  mere  water  was 
employed. , 

E.  Ignited  in  a  platinum  spoon,  after  di¬ 
gestion  in  the  acid  (D),  they  burnt  to  a 
black  ash  with  the  odor  peculiar  to  uric  acid  ; 
by  continuing  the  heat,  a  white  fused  bead 
was  left,  which  dissolved  in  water,  did  not 
effervesce  with  acids,  and  consisted  of  phos¬ 
phate  of  soda. 

F.  The  fluid  decanted  from  the  crystalline 
deposit  (A),  was  clear,  and  reddened  litmus 
paper.  A  few  drops  of  hydrochloric  acid 
caused  after  a  few  minutes  a  deposit  of  uric 
acid  in  flat  tables  excavated  at  the  sides, 
being  the  same  form  as  the  a<#l  originally 
employed.  By  ignition,  these  crystals  scarcely 
left  a  perceptible  stain  on  the  platinum  spoon, 
and  hence,  contained  neither  soda  nor  its 
phosphate. 

G.  Some  healthy  urine  was  mixed  with 
hydrochloric  acid,  and  after  repeated  agitation 
during  2  1  hours,  was  decanted  from  the  pre¬ 
cipitated  uric  acid.  On  examining  the  latter 
under  the  microscope,  the  crystals  were  found 
to  present  the  form  erroneously  described  as 
cylindric,  being  composed  of  very  thick  yellow- 
lozenges,  with  the  obtuse  angles  rounded  off, 
so  that  when  lying  on  their  sides  they  so 
closely  resemble  cylinders  that,  until  allowed 
to  roll  over,  it  was  impossible  to  dispel  the 
idea  of  such  being  their  figure.' 

H.  The  acidulated  urine  filtered  from 
uric  acid  (G)  was  mixed  with  the  fluid 
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decanted  from  the  crystalline  deposit  (A), 
An  almost  immediate  deposit  occurred, 
which,  when  examined  by  the  microscope, 
exactly  resembled  in  figure  the  uric  acid 
precipitated  from  urine  (G),  being  in  thick 
obtuse  lozenges,  and  did  not  bear  the 
slightest  resemblance  to  the  crystals  de¬ 
posited  from  the  same  fluid  and  hydrochloric 
acid  (F),  unmixed  with  the  urine.  Indeed, 
they  only  differed  from  the  crystals  (G),  in 
being  pale  lemon,  instead  of  orange-colored. 

These  experiments  prove  that  uric  acid, 
without  the  presence  of  hippuric  acid,  will 
decompose  phosphate  of  soda  when  aided  by 
heat,  producing  an  acid  phosphate  and  basic 
urate  of  soda ;  the  former  causing  the 
solution  to  redden  litmus,  and  hence  giving 
us  a  key  to  the  long-contested  question  of 
the  acidity  of  healthy  urine.  Professor 
Liebig  has  further  shown,  that  on  cooling, 
and  by  repose,  half  the  uric  acid  is  deposited, 
still  leaving  the  supernatant  fluid  sufficiently 
acid  to  redden  litmus  paper.  This  deposit 
certainly,  however,  does  not  possess  the 
properties  of  the  common  urinary  sediment, 
as  it  is  in  large  and  well-defined  crystals, 
and  does  not  dissolve  in  boiling  water,  or 
change  in  hydrochloric  acid,  whereas  the 
deposit  in  question  is  amorphous,  readily 
dissolving  in  boiling  wrater,  and  hydrochloric 
acid  converts  it  into  rhomboidal  crystals  of 
uric  acid.  The  deposit  from  Liebig’s  “  arti¬ 
ficial  urine”  (A),  does,  however,  so  closely 
resemble  the  less  frequent  crystalline  uric 
deposits,  as  to  leave  no  doubt  of  the  imme¬ 
diate  cause  producing  them  being  identical. 

The  crystals  spontaneously  deposited  (A) 
differ  materially  in  crystalline  form  from 
those  precipitated  by  hydrochloric  acid  (F), 
the  former  being  in  prisms  and  stellse,  the 
latter  in  thin  tables  excavated  at  the  sides,  a 
form  which  I  have  never  seen  in  urinary 
deposits.  The  cause  of  this  difference  in 
crystalline  form  is  readily  explained  by  the 
spontaneously  deposited  crystals  containing 
phosphate  of  soda  in  all  probability  chemi¬ 
cally  combined,  as  neither  boiling  water  nor 
hydrochloric  acid  removed  it  (C,  D,  E). 
The  influence  of  the  coloring  matter  of 
urine  in  altering  the  crystalline  form  of  uric 
acid  is  beautifully  shown  in  the  action  of 
acidulated  urine,  from  which  the  uric  acid 
had  been  separated  (G),  upon  the  solution 
of  uric  acid  in  the  phosphate  (H),  the  crystals 
neither  being  in  prisms  nor  stellse,  but  in 
thick  obtuse  lozenges,  exactly  resembling 
those  thrown  down  from  urine  by  the  acid, 
and  bearing  no  resemblance  to  those  pre¬ 
cipitated  from  the  same  solution,  either  spon¬ 
taneously,  or  by  pure  hydrochloric  acid. 

The  property  announced  by  Liebig  of  the 
action  of  uric  acid  on  phosphate  of  soda, 


J  and  which,  as  Lipowitz*  has  shown,  is  also 
I  exerted  on  alkaline  acetates  and  lactates, 
thus  appears  to  lead  to  a  satisfactory  ex¬ 
planation  of  the  acidity  of  healthy  urine, 
and  to  the  formation  of  crystalline  uric  acids. 
But  to  the  ordinary  amorphous  deposits 
which  disappear  on  heating  the  urine,  and 
present  the  least  amount  of  deviation  from 
health,  this  explanation  will  not  apply  ;  Dr, 
Prout’s  opinion  of  the  uric  acid  normally 
existing  as  urate  of  ammonia  being  most  in 
consonance  with  observed  facts,  and  sufficient 
to  explain  all  the  known  phenomena  pre¬ 
sented  by  this  class  of  deposits. 

It  is  possible,  then,  to  explain  the  forma¬ 
tion  of  urate  of  ammonia  in  the  urine  con¬ 
sistently  with  the  opinion  of  Liebig  regard¬ 
ing  the  source  of  its  acid  reaction  ?  It  is 
obvious  that  such  cannot  be  done  if  a  soda 
salt  be  regarded  as  the  solvent ;  but  if  it  be 
shown  that  a  phosphate  of  ammonia  pos¬ 
sesses  similar  properties,  the  opinions  of 
Drs.  Proufc  and  Liebig  admit  of  complete 
reconciliation.  Chemists  are  well  acquainted 
with  a  compound,  long  known  as  micro- 
scomic  salt,  which  crystallises  spontaneously 
from  putrescent  urine.  This  salt  is,  like 
phosphate  of  soda,  tribasic,  and  differs  from 
that  compound  only  in  one  atom  of  soda 
being  replaced  by  one  of  oxide  of  ammoni  um  : 
it  therefore  consists  of — 

1  atom  phosphoric  acid  ....  72 

1  ,,  soda . 32 

1  ,,  oxide  ammonium ... .  26 

1  ,,  basic  water  ........  9 

139 —  dry  salt. 

This'  double  phosphate,  or  at  least  its 
elements,  exists  in  urine,  and  appears  among 
its  acknowledged  constituents  in  most  of 
the  published  analyses. 

I  made  the  following  experiments,  to 
ascertain  how  far  this  salt  exerted  a  solvent 
power  over  uric  acid  : — 

I.  Ten  grains  of  the  double  phosphate  in 
crystals  were  dissolved  in  an  ounce  of  hot 
water ;  the  solution  exerted  an  alkaline  reac¬ 
tion.  Four  grains  of  pure  uric  acid,  in  tabu¬ 
lar  crystals,  were  then  added,  and  the  mixture 
heated.  Part  only  of  the  acid  appeared  to 
dissolve  ;  the  undissolved  part  evidently  un¬ 
derwent  some  change,  becoming  snow-white 
and  denser,  the  supernatant  fluid  losing  its 
alkaline  reaction.  On  cooling,  it  deposited 
urate  of  ammonia  in  microscopic  needles. 

K.  The  white  undissolved  portion  (I)  was 
placed  under  the  microscope  :  no  trace  of 
tables  of  uric  acid  could  be  detected,  the 
whole  being  changed  into  minute  delicate 


*  Simon,  Bertrage  zur  Physiol ogischen 
Chemie ,  Berlin,  1843,  b.  i.  s.  97. 
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needles  of  urate  of  ammonia.  These  readily 
dissolve  in  hot  water,  and  were  deposited  in 
part  on  cooling. 

L.  The  fluid  filtered  from  the  deposit  (I) 
was  neutral  to  test  paper ;  on  the  addition  of 
hydrochloric  acid,  it  slowly  deposited  tabular 
crystals  of  uric  acid.  By  long  repose  a  very 
few  prismatic  crystals  of  the  same  substances 
were  deposited  without  the  addition  of  any 
precipitating  acid. 

M.  The  fluid  separated  from  the  deposited 
urate  of  ammonia  dissolved  an  additional 
portion  of  uric  acid  when  more  was  stirred 
in,  and  heat  applied.  The  solution  was  per¬ 
fectly  clear,  and  acid  to  test-paper.  On  cool¬ 
ing,  it  deposited  an  abundance  of  acicular 
urate  of  ammonia,  and  after  long  repose  also 
let  fall  prismatic  crystals  of  uric  acid. 

These  experiments  appear  to  me  to  ex¬ 
plain  in  a  most  satisfactory  manner  the  phe¬ 
nomena  presented  by  the  urine  so  far  as  uric 
deposits  are  concerned.  Uric  acid,  agreeably 
to  Dr.  Prout’s  view,  exists  chiefly  combined 
with  ammonia,  which  base  I  believe  it  obtains 
from  the  triple  salt  of  soda  and  ammonia  ; 
and  it  is  this  proportion  which  is  deposited 
in  an  amorphous  form  by  cooling  the  urine, 
or  evaporating  it  in  vacuo.  Another  portion 
of  the  acid  decomposes  the  soda  element  of 
the  double  salt,  agreeably  to  Liebig’s  opinion, 
and  is  deposited,  in  combination  with  a  little 
phosphate  of  soda,  in  crystals  by  very  long 
repose,  even  in  closed  vessels ;  or  much 
sooner  when  an  excess  of  the  acid  is  separated 
from  the  blood  by  the  kidneys.  That  urate 
of  ammonia  is  first  formed  in  the  greatest 
abundance  by  the  action  of  uric  acid  on  the 
triple  salt  is  shown  by  experiment  (I),  and 
after  the  deposition  of  this  the  residual  fluid 
possesses  the  property  of  dissolving  more 
acid,  rendering  the  solution  acid  to  test-pa¬ 
per.  Thus  it  is  probable  that  when  the  triple 
salt  is  acted  on  by  uric  acid,  its  ammoniacal 
element  is  first  partially  decomposed,  and  on 
the  addition  of  more  uric  acid  its  soda  ele¬ 
ment  partly  yields ;  in  both  cases  a  super¬ 
phosphate  is  formed  capable  of  giving  to 
urine  its  natural  acidity. 

From  this  reasoning  we  should  expect  that 
if  the  proportion  of  uric  acid  present  in  the 
urine  is  within  certain  limits,  it  would  con¬ 
stitute  only  an  amorphous  sediment  of  urate 
of  ammonia,  but  that  when  found  in  large 
excess,  as  when  a  calculous  diathesis  exists, 
we  should  expect  it  to  be  deposited  in  crys¬ 
tals,  and  nearly  in  a  pure  state.  The  same 
theory  also  readily  explains  the  very  frequent 
simultaneous  occurrence  of  amorphous  and 
crystalline  uric  deposits. 

There  is  ,ne  very  essential  difference  be¬ 
tween  the  mutual  behaviour  of  phosphate  of 
soda  and  uric  acid,  and  of  the  same  acid  with 


phosphate  of  ammonia.  The  former  salt,  as 
stated  by  Liebig,  is  decomposed  by  uric  acid 
at  a  temperature  of  about  100°,  urate  of  soda 
being  formed,  and  an  acid  phosphate  left  in 
solution.  On  cooling, ‘this  acid  decomposes 
the  urate  of  soda,  setting  free  uric  acid  ;  or, 
in  other  words,  uric  acid  decomposes  phos¬ 
phate  of  soda  by  heat,  but  in  the  cold  phos¬ 
phoric  acid  decomposes  urate  of  soda.  It  is 
obvious,  however,  that  this  decomposition  is 
but  partial,  otherwise  Liebig’s  theory  would 
fail  to  explain  the  acidity  of  healthy  urine. 
Phosphate  of  ammonia,  on  the  other  hand,  as 
we  have  seen,  acts  very  differently  (I)  ;  it  is 
(in  the  state  it  exists  in  the  microscomic  salt) 
decomposed  in  part  by  uric  acid  when  heated, 
and  urate  of  ammonia  is  formed,  on  which 
salt  the  acid  phosphate  generally  does  not  act 
by  cooling.  Pobably  the  insolubility  of  the 
urate  of  ammonia  by  removing  it  out  of  the 
sphere  of  action  of  the  acid  salt,  may  partly 
explain  this  discrepancy  between  the  action 
of  uric  acid  on  the  ammoniacal  and  soda 
phosphates. 

One  important  practical  hint  may  be  drawn 
from  these  observations;  viz.,  the  probably 
successful  treatment  of  uric  acid  gravel  by 
the  administration  of  phosphate  of  soda.  If 
sufficiently  diluted,  this  salt  is  sure  to  enter 
the  circulation  and  be  excreted  by  the  kid¬ 
neys,  thus  furnishing  to  the  urine  an  energetic 
solvent  of  uric  acid.  It  is  true  that  this  in¬ 
dication  can  be  generally  fulfilled  by  the  pure 
alkalies  and  their  carbonates,  but  they  too 
often  exert  the  injurious  effect  of  materially 
interfering  with  the  digestive  organs,  and  thus 
directly  affecting  the  integrity  of  those  func¬ 
tions  most  intimately  connected  with  the 
production  of  the  morbid  deposit.  The  phos¬ 
phate  of  soda  maybe  given  in  doses  of  9j.  to 
5ss.  thrice  a  day  without  any  other  apparent 
effect  except  that  of  slightly  relaxing  the 
bowels,  and  the  urine  becomes  charged  with 
the  salt.  We  may  thus  hope  to  retain  uric 
add  in  solution,  and  gain  time  for  the  em¬ 
ployment  of  those  remedies  which  are  best 
adapted  for  the  treatment  of  the  uric  diathe¬ 
sis.  For  it  must  never  be  forgotten  that  in 
merely  giving  a  remedy  to  hold  an  urinary 
deposit  dissolved,  we  are  merely  treating  an 
effect,  and  not  a  cause. 

Before  concluding  these  remarks,  I  would 
venture  to  correct  one  statement  of  Professor 
Liebig,  which  is  certainly  erroneous;  viz., 
that  alcohol  has  never  been  detected  in  the 
urine.  In  the  elaborate  essay  of  a  most 
talented  and  experienced  physician  and  che¬ 
mist,  Dr.  Percy,  of  Birmingham, *  an  expe¬ 
riment  is  related  in  which  a  bitch  was  poi- 

*  Prize  Essay  on  the  Presence  of  Alcohol 
in  the  Brain.  London,  1839,  p.  23. 
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soned  by  alcohol,  and  traces  of  it  were,  after 
death,  detected  in  the  brain,  blood,  urine,  and 
bile.  The  tests  employed  were  the  inflam¬ 
mability  of  the  distilled  fluid  and  its  power 
of  dissolving  camphor  ;  and  hence  no  doubt 
can  exist  as  to  the  real  presence  of  alcohol  in 
the  substances  examined. 


ON  THE  FORMATION  OR  SECRE¬ 
TION  OF  CARBON  BY  ANIMALS.* 

BY  MR.  ROBERT  RIGG. 

The  scientific  world  is  at  present  much  oc¬ 
cupied  with  the  application  of  chemistry  to 
animal  and  vegetable  physiology ;  and  it 
may  be  interesting  to  some  of  your  readers 
to  know,  that  by  a  few  very  simple  experi¬ 
ments  they  may  satisfy  themselves  upon 
that  branch  of  the  subject  which  relates  to 
the  formation  of  carbon  by  animals. 

Suppose  an  animal,  which  comprises  in 
its  whole  system  50  parts  by  weight  of  car¬ 
bon,  to  be  kept  for  five  days,  during  which 
it  consumes  other  50  parts,  it  is  evident  that 
if  during  the  five  days  it  gives  to  the  atmos¬ 
phere  60  parts,  and  at  the  end  of  that  time 
it  is  found  to  have  increased  its  weight  of 
carbon  by  10  parts,  there  is  a  positive  gain 
of  carbon  equivalent  to  20  per  cent. 

The  experiment  may  easily  be  made  upon 
young  small  animals.  Take  two  of  these  so 
nearly  alike  that  there  can  be  no  material 
difference  in  the  weight  of  the  carbon  they 
comprise.  Kill  one  of  these,  and  expose  it 
to  a  temperature  not  exceeding  220c,  for  two 
or  three  days ;  it  may  then  be  powdered, 
and  by  subjecting  an  average  sample  to 
analysis  with  oxide  of  copper,  the  weight  of 
carbon  comprised  in  the  entire  animal  may 
be  determined  with  the  greatest  certainty. 
The  other  being  supplied  with  food,  the 
weight  and  chemical  constitution  of  which  is 
ascertained,  should  be  kept  in  a  limited  at¬ 
mosphere,  which  must  be  tested  and  changed 
every  one,  two,  or  three  hours, f  the  in¬ 
creased  proportion  of  carbonic  acid  of  that 
atmosphere  will  show  the  quantity  of  carbon 
given  off  by  the  animal  in  the  course  of  the 
experiment ;  and  the  increase  or  decrease  of 
carbon  in  the  animal  itself  may  be  ascer¬ 
tained  in  the  manner  above  mentioned. 

In  this  manner  I  have  experimented  upon 
many  animals  ;  and  without  taking  account 
of  the  carbon  which  passes  off  otherwise 
than  by  respiration,  the  result  has  invariably 
been  a  great  increase  of  carbon — an  increase 

*  Medical  Gazette ,  Aug.  23,  1844. 

f  The  health  of  animals  appears  to  be 
affected  by  an  atmosphhere  containing  more 
than  5  per  ct,  of  its  volume  of  carbonic  acid. 


which  cannot  be  accounted  for,  unless  we 
conclude  that  carbon  is  secreted  by  animals. 

Amongst  my  best  experiments  are  those 
made  with  young  mice.  A  healthy  young 
mouse,  weighing  200  grains,  comprises  in 
its  constitution  from  25  to  30  grains  of  car¬ 
bon  ;  when  fed  daily  with  60  grains  of 
bread  moistened  with  water,  containing 
about  16  grains  of  carbon,  it  increases  in 
weight,  and  imparts  to  the  atmosphere  from 
20  to  26  grains  of  carbon,  the  quantity 
varying  generally  with  the  quietness  or  the 
habits  of  the  animal.  A  kitten,  from  six  to 
ten  weeks  old,  when  supplied  daily  with 
four  fluid  ounces  of  skim -milk,  containing 
66  grains  of  carbon,  will  increase  in  weight, 
and  impart  to  the  atmosphere  from  80  to 
110  grains  of  carbon, 

Either  of  these  two  animals  may  be  kept 
without  food  until  they  give  off  by  respira¬ 
tion  a  weight  of  carbon  equal  to  80  per 
cent.,  and  retain  from  60  to  70  percent.,  of 
that  which  they  comprised  at  the  commence¬ 
ment,  showing  that  a  weight  of  carbon  equal 
to  40  per  cent,  had  been  secreted.  The  (ex¬ 
periment  may  also  be  made  with  birds  sup¬ 
plied  with  little  or  no  food.  A  tomtit  was 
placed  under  experiment  without  food  ;  the 
bird  was  violent  and  restless  during  its  im¬ 
prisonment.  In  sixteen  hours  it  imparted 
to  the  atmosphere  65  per  cent,  of  carbon, 
when  it  appeared  to  die  of  exhaustion,  ancl  re¬ 
tained  77  per  cent,  of  the  weight  of  carbon  it 
originally  contained  ;  showing  a  secretion  of 
carbon  in  sixteen  hours,  when  under  violent 
exertion,  equal  to  42  per  cent. 

On  making  the  carbon  in  the  food,  and 
that  in  the  air  respired  by  a  full-g;rown 
person,  the  basis  of  our  calculation,  we  ob¬ 
tain  results  which  favor  the  conclusion  that 
carbon  is  likewise  secreted  by  man.  Physio¬ 
logists  estimate  the  weight  of  carbon  in  the 
air  respired  by  an  adult  at  from  5,000  to 
6,000  grains  per  diem.  I  have  subjected  to 
analysis  many  articles  of  food,  and  found  this 
weight  of  carbon  far  to  exceed  that  in  the  food 
consumed  by  most  laboring  men,  who  may 
be  supposed  to  impart  to  the  atmosphere  the 
greatest  weight  of  carbon.  A  person  eating 
each  day  after  the  following  rate  will  consume 
6,000  grains  of  carbon  : — 

Rump  steaks  1  lb.  contg.  1,050  gr.  carbon. 


Bread . 

.  1J  do. 

77 

2,830 

77 

Potatoes . . . 

.  %  do. 

77 

310 

Porter . 

.  2  pts. 

77 

760 

77 

New  milk . . 

.  2  fi.  oz. 

77 

57 

7  7 

Butter  .... 

.  |  OZ  3 

77 

320 

77 

Cheese  . . .  . 

.  1  do. 

77 

150 

77 

Sugar . 

.  2  do. 

7  7 

350 

77 

Coffee . 

.  1  do. 

77 

96 

77 

Tea. ...... 

.  1  do. 

77 

80 

77 

6,003 
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This  weight  of  carbon  is  not  more  than  is 
consumed  by  some  persons  who  are  actively 
employed,  but  it  far  exceeds  that  in  the  food 
of  our  laboring  population  ;  and  on  compar¬ 
ing  it  with  that  allowed  for  each  adult  in  the 
different  workhouses,  ike.  we  have  in  the 
dietary  of  the — 


Per  Cent,  of  this  6,000 

City  of  London  Union .  75 

Brentford  do . 50 

Uxbridge  do . 55 

Aylesford  do . 56 

Macclesfield  do . 44 

Westminster  New  Prison . 57 

Milbank  Penitentiary .  80 

House  of  Correction,  Clerkenwell. .  53 
Harwell  Lunatic  Asylum .  75 


And  if  we  make  the  carbon  in  the  food  of 
some  of  our  agricultural  laborers  the  subject 
of  comparison,  we  find  the  deficiency  greater 
than  in  any  of  the  above  mentioned  dietaries. 

I  could  add  to  these  many  other  experi¬ 
ments,  which  furnish,  in  my  opinion,  irre¬ 
sistible  evidence  of  the  secretion  of  carbon  by 
animals.  If  an  animal  be  kept  without 
change  of  circumstances,  or  of  diet,  except 
as  to  the  quantity  of  food,  it  will  be  found 
that  the  weight  of  carbon  in  the  air  respired 
does  not  vary  in  proportion  to  that  consumed 
in  the  shape  of  food.  On  the  contrary,  the 
deficiency  of  carbon  supplied  seems  to  be 
met  by  an  extraordinary  effort  of  the  animal 
system,  as  appears  from  the  following  results 
of  accurate  observation  : — 


In  the  Food.  •  In  the  Air  respired. 


If  an  animal  in  the  first  24  hours  has  a ' 
plentiful  supply  of  food,  there  is . 

►  80  grains 

of  carbon. 

100 

In  the  next  24  hours  a  less  quantity. .  . . 

70 

ff 

94 

,,  ,,  a  sparing  do . 

60 

>> 

87 

,,  ,,  a  small  do . 

50 

>  1 

78 

,,  ,,  a  very  small  do.  .. 

40 

J9 

65 

But  if  the  animal,  instead  of  having  its  quan¬ 
tity  of  food  varied,  should  be  sometimes  left 
in  a  quiescent  state,  and  sometimes  excited 
to  great  activity,  the  weight  of  carbon  given 
off  will  be  found  to  vary  in  proportion, 
within  certain  limits,  to  the  activity  of  the 
habits  of  the  animal,  and  the  exertion  called 
fonth. 


If  the  carbon  in  the  food  be  repre¬ 
sented  by . 100 

That  given  off  by  an  animal  of  easy 

habits  will  be .  110 

That  given  off  by  an  animal  of  ac¬ 
tive  habits  will  be .  130 

Do.  do.  when  under  exertion....  140 
Do.  when  under  great  exertion..  150 


If  the  animal  be  both  stinted  of  food,  and 
excited  to  great  activity,  the  difference  be¬ 
tween  the  carbon  comprised  in  the  food  and 
that  given  oft*  by  the  animal  is  as  follows  : — 

In  the  Food.  Given  off.  Difference. 


Carbon....  100  120  20 

„  ....  80  105  25 

„  ....  GO  90  30 

.  50  85  35 


Hence  food  is  a  substitute  for  expenditure 
of  animal  strength.  To  this  may  be  added, 
tli at  when  an  animal  is  distressingly  exer¬ 
cised,  the  weight  of  carbon  in  the  carbonic 
acid  given  off  by  respiration  is  at  first  in¬ 
creased,  afterwards  gradually  diminishes,  and 
becomes  uv’ch  less  when  the  animal  is  in  a 
state  of  exhaustion.  Rest  alone  is  not  then 
sufficient,  but  rest  and  food  so«i>.  restore  the 


strength  of  the  animal ;  and  with  its  strength 
its  power  of  secreting  carbon — a  power 
which  I  conceive  to  be  essential  to  animal 
life,  and  which  will  probably  furnish  a  solu¬ 
tion  to  some  of  the  most  difficult  problems 
of  animal  physiology,  including  that  of  the 
generation  of  animal  heat. 
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ON  MELLON  AND  TTS  COMBINA¬ 
TIONS.* 

BY.  J.  LIEBIG. 

In  my  essays  on  the  products  obtained  by 
treating  the  soluble  metallic  sulphocyanides 
with  nitric  acid  or  chlorine,  I  described,  un¬ 
der  the  name  of  sulphocyanogen,  a  yellow 
pulverulent  body,  containing  carbon,  nitrogen 
and  sulphur  in  the  same  proportions  as  they 
are  found  in  the  radical  of  hydrosulphocyanic 
acid.  In  four  experiments  ( Pogg .  Ann.,  vol. 
xv.,  p.  557)  on  combustion  with  oxide  of 
copper,  I  obtained  from  3  to  9  per  cent,  of 
water  ;  this  difference  of  quantity  induced  me 
to  presume  that  the  amount  of  hydrogen  does 
not  make  part  of  the  constitution  of  this  body. 
In  a  later  article  (vide  these  (Liebig’s)  Annals, 
vol.  x.,  p.  8)  I  showed  that  on  treating  fused 
sulphocyanide  of  potassium  with  dry  hydro¬ 
chloric  acid,  the  hydrosulphocyanic  acid 
disengaged  is,  previous  to  entering  the  re¬ 
ceiver,  for  the  most  part  decomposed.  The 
neck  of  the  retort  is  covered  by  a  dense  mass 
of  a  dark  red,  or  yellow-red,  and  in  some  places 
of  a  bright  red  color  ;  during  this  process  no 
permanently  elastic  gas  escapes,  but  all  the 
volatile  products  may  be  condensed  in  cold 
water ;  by  the  hydrochloric  acid  the  water 
becomes  very  acid,  bisulphuret  of  carbon  is 
precipitated  under  the  form  of  limpid  drops  ; 
a  strong  odor  of  hydrocyanic  acid  is  perceived, 
and  the  liquid,  on  evaporation,  yields  sal- 
ammoniac,  which,  in  conjunction  with  formic 
acid,  is,  as  we  now  know,  produced  by  treat¬ 
ing  strong  hydrochloric  acid  with  hydrocyanic 
acid.  The  solid  mass  deposited  in  the  neck 
of  the  retort  was  found  to  be  easily  soluble 
in  alcohol ;  considerable  quantities  of  it  were 
dissolved  in  boiling  water,  which,  on  cooling, 
were  again  thrown  down  as  a  yellow-red 
powder ;  its  solution  precipitated  nitrate  of 
silver  in  dense  yellow  flakes,  which,  on  being 
heated  in  the  liquid,  disengaging  gases,  be¬ 
came  black  or  grayish  black. 

This  body  being  crystallisable  and  soluble 
in  water,  was  afterwards  analysed  in  our 
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laboratory  by  Woskresensky,  who  expressed 
its  composition  by  the  formula  C2NS3H. 
According  to  this  formula,  it  may  be  consi¬ 
dered  as  a  combination  of  hydrosulphocyano- 
gen  with  sulphur,  hence  the  name  of  hydro- 
persulphocyanic  acid  under  which  I  described 
that  substance  in  my  Organic  Chemistry 
(Geiger’s  Handiuch ,  p.  650).  The  accuracy 
of  Woskresensky ’s  analysis  was  afterwards 
corroborated  by  Volkel,  who  more  closely 
investigated  the  products  resulting  from  the 
decomposition  of  hydrosulphocyanic  acid 
when  treated  either  alone,  or  with  water  or 
acids,  and  who  perfectly  elucidated  the  sub¬ 
ject.  Wohler  first  noticed  that  the  hydro¬ 
sulphocyanic  acid  when  left  to  itself,  is 
decomposed  into  hydrocyanic  acid  and  hy- 
dropersulphocyanic  acid,  and  Vblkel  showed 
that  whenever  hydrosulphocyanic  acid  in  a 
rather  concentrated  state  is  disengaged  from 
a  sulphocyanic  combination,  part  of  it  is 
constantly  transformed  into  these  two  pro¬ 
ducts  ;  such,  for  instance,  is  the  case  when 
a  solution  of  sulphocyanide  of  potassium  is 
saturated  with  hydrochloric  acid  gas,  or  when 
some  strong  hydrochloric  acid  is  thrown  on 
the  dry  salt,  and  at  the  common  temperature 
left  to  itself. 

But  since  on  preparing  the  so-called  sul¬ 
phocyanogen  by  means  of  chlorine,  the  solu¬ 
tion  of  sulphocyanide  of  potassium  soon 
becomes  very  acid,  it  is  evident  that  the  pro¬ 
ducts  which,  by  the  action  of  chlorine,  are 
obtained  at  the  beginning  of  the  process* 
must  differ  from  the  later  and  last  ones,  for 
at  first  it  is  the  combination  of  potassium, 
and  afterwards,  when  the  liquid  becomes 
acid,  it  is  the  hydrosulphocyanic  acid  which 
is  decomposed  by  the  chlorine.  In  addition 
to  this  a  decomposition  of  the  hydrosulpho¬ 
cyanic  acid  takes  place  by  itself,  and  by  the 
action  of  chlorine  on  the  then  formed  hydro- 
persulphocyanic  acid  peculiar  products  arise. 

According  to  the  later  and  more  accurate 
analyses  of  Parnell,  the  so-called  sulphocya¬ 
nogen  (obtained  by  chlorine  at  a  low  tem¬ 
perature)  contains  the  elements  of  4  atoms  of 
sulphocyanogen,  2  atoms  of  hydrosulpho¬ 
cyanic  acid,  and  1  atom  of  water ;  and, 
according  to  that  of  Yolkel,  3  atoms  of  §uL 
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phocyanogcn,  1  atom  of  hydrosulphocyanic 
acid,  and  1  atom  of  water.  If  the  body  was 
prepared  without  recourse  to  artificial  cold, 
the  number  of  atoms  of  the  other  elements 
remaining  the  same,  that  of  sulphur  was  ob¬ 
served  by  Vblkel  to  be  augmented  by  one  ; 
and  if  nitric  acid  was  employed  in  its  pre¬ 
paration,  the  amount  of  sulphur  was  again 
different  from  both  the  aforesaid  kinds.  In 
all  these  cases  much  less  than  one  equivalent 
of  hydrogen  for  every  two  equivalents  of 
carbon  was  obtained. 

It  is  easy  to  perceive  what  now,  since  the 
behavior  of  hydrosulphocyanic  acid  is  better 
known,  may  be  anticipated  with  more  cer¬ 
tainty,  that  the  so-called  sulphocyanogen  is 
most  probably  a  mixture  of  several  com¬ 
binations,  and  that  its  being  obtained  of  a 
constant  composition  may  be  attributed  to 
mere  accident. 

The  amount  of  oxygen  of  this  body  seems 
to  me  to  be  very  problematic,  this  clement 
constituting  no  more  than  3£  per  cent.,  which 
can  be  brought  into  account  merely  as  loss. 
On  distilling  the  co-called  sulphocyanogen, 
we  obtain,  except  water,  no  product  contain¬ 
ing  oxygen. 

With  regard  to  the  detenni  nation  of  the 
hydrogen  in  this  kind  of  bodies,  it  cannot  be 
overlooked  how  difficult  it  is  to  ascertain 
whether  the  hydrogen  obtained  as  water 
makes  part  of  its  constitution  ;  or  is  merely 
accidental.  Agreeably  to  this,  Vblkel,  for 
instance,  analysing  the  persulphocyanide 
of  lead,  on  combustion  with  oxide  of  copper, 
the  heat  being  augmented  to  a  degree  which 
might  nearly  disengage  bisulphuret  of  carbon, 
obtained  in  one  analysis  for  6 ’46  per  cent, 
carbon  0*229  per  cent,  hydrogen,  and  in  a 
second  analysis  for  6'50  carbon,  0*320  hy¬ 
drogen. 

These  quantities  of  hydrogen  do  not  amount 
to  one  equivalent  for  every  two  equivalents 
of  carbon.  But  if,  on  examining  the  so-called 
sulphocyanogen,  we,  with  Vblkel,  take  from 
8  to  12  equivalents  of  carbon,  we  obtain  from 
3  to  6  atoms  of  hydrogen.  As  I  stated 
before,  I  sometimes,  after  combustion  of  that 
body,  obtained  as  much  as  9  per  cent,  of 
water,  and  can  scarcely  doubt  that  there  is 
water  in  it ;  for,  by  dry  distillation,  when  the 
heat  began  to  act,  the  hydrosulphocyanic  acid 
was  undoubtedly  disengaged  always  before 
the  bisulphuret  of  carbon  made  its  appear¬ 
ance  ;  but  I  consider  this  hydrogen  as  an 
accidental,  not  as  a  necessary,  ingredient  of 
the  so-called  sulphocyanogen. 

With  reference  to  the  true  nature  of  this 
yellow  body,  excepting  some  concordant 
analyses,  no  further  progress  has  been  made. 
Ammonia  without  heat  dissolves  the  greatest 
part  of  it,  leaving,  on  boiling,  a  very  little 


residue.  These  solutions  give  with  acids  a 
bright  yellow,  flaky  precipitate.  Dissolved 
in  potash  ley,  the  color  of  the  solution  be¬ 
comes  of  a  dark  red,  turning,  by  continued 
boiling,  into  a  bright  yellow ;  and  on  being 
afterwards  treated  with  acetic  acid,  it  throws 
down,  with  vivid  effervescence,  a  precipitate 
which  is  composed  of  sulphur  and  a  pale 
yellow  body,  soluble  in  ammonia  and  in  boil¬ 
ing  water,  which  latter  solution,  on  cooling, 
precipitates  it  again  in  the  form  of  very  bright 
yellow  flakes.  On  decomposing  this  so-called 
sulphocyanogen  by  potassa,  no  observable 
trace  of  ammonia  is  disengaged ;  it  conse¬ 
quently  seems  to  be  likely  that  the  whole 
amount  of  its  nitrogen  remained  in  the  pro¬ 
ducts  soluble  in  water  and  ammonia.  These 
two  bodies  have  been  mentioned  here,  be¬ 
cause,  especially  one  of  them,  forms  the 
starting  point  of  the  investigations  on  mellon : 
for  I  found  that  the  so-called  sulphocyano¬ 
gen,  at  a  temperature  lower  than  the  boiling 
point  of  mercury,  resolved  into  bisulphuret 
of  carbon,  sulphur  and  a  yellow  pulverulent 
substance  free  from  sulphur,  and  that  it  can¬ 
not  be  entirely  volatilised  without  a  strong  red 
heat.  Besides,  a  trace  of  hydrosulphocyanic 
acid,  in  this  decomposition  of  the  sulphocy¬ 
anogen,  no  product  containing  hydrogen  or 
nitrogen  is  obtained. 

I  could  not  succeed  in  obtaining,  in  a  pure 
state,  that  is  to  say  of  a  constant  composi¬ 
tion,  the  body  which  is  left  after  the  dry  dis¬ 
tillation  of  the  so-called  sulphocyanogen,  and 
which  containing  nitrogen,  is  free  from  sulphur 
and  unchangeable  at  a  gentle  red  heat. 

The  analyses  varied  with  regard  to  carbon 
from  2  to  3  per  cent.,  and  various  quantities 
of  water  were  also  obtained  on  combustion, 
and  in  several  cases  potassa  was  discovered 
in  the  residue.  All  these  irregularities  may 
be  accounted  for  by  the  inconstant  compo¬ 
sition  of  the  so-called  sulphocyanogen,  and 
for  this  reason  I  could  not  publish  any  of 
'these  analyses.  According  to  the  notion 
which  I  formed,  after  my  first  experiments 
on  the  decomposition  of  the  so-called  sul- 
phocyanogtn,  the  body  remaining,  after  it 
was  decomposed  by  the  influence  of  heat, 
ought  to  have  all  the  nitrogen  contained  in 
the  sulphocyanogen.  I  now  found,  that  at 
a  strong  red  heat,  it  entirely  disappears, 
being  decomposed  into  a  mixture  of  gases, 
the  last  portions  of  which  show  a  constant 
proportion.  This  mixture  of  gases,  on  being 
ignited,  burns  with  a  purple  red  flame  ;  if 
passed  over  potassium  it  combines  with  part 
of  it, exhibiting  phenomena  of  ignition,  at  the 
same  time  cyanide  of  potassium  and  nitro¬ 
gen  are  obtained.  Of  four  volumes  of  it 
three  are  absorbed  by  potash  ley,  and  the 
residue  left  at  the  period  when  nitrogen  and 
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cyanogen  are  disengaged  in  the  proportion 
of  one  to  three,  yields  on  combustion  with 
oxide  of  copper,  nitrogen,  and  carbon  in  the 
proportion  of  three  to  two. 

By  this  it  appeared  that  this  product  of 
the  decomposition  of  sulphocyanogen  which 
is  free  from  sulphur  for  every  6  atoms  of 
carbon,  must  contain  4  equiv.  nitrogen,  which 
accounts  for  the  formation  of  it,  as  well  as 
for  that  of  all  other  collateral  products.  If 
we  assume,  that  from  4  elements  of  sulpho¬ 
cyanogen,  the  elements  of  2  atoms  of  bisul- 
phuret  of  carbon  and  4  atoms  of  sulphur  are 
separated,  a  body  must  remain  containing 
4  equiv.  nitrogen  for  6  equiv.  carbon. 

(C6  N4 

Cs  N4  S8  <>C2  S4 

(  s4 

This  diagram,  representing  the  decompo¬ 
sition  of  the  sulphocyanogen,  does  not  alter, 
even  if  hydrogen  were  a  constituent  part  of  the 
so-called  sulphocyanogen.  If  the  amount 
of  hydrogen  were  to  be  I  equiv.,  then,  no 
products  containing  it  being  perceptible, 
this  must,  together  with  6  equiv.  carbon, 
and  4  equiv.  nitrogen,  remain  in  the  residue, 
and  this  latter  ought  to  be  decomposed  by 
itself,  yielding,  at  a  high  temperature,  at 
first  hydrocyanic  acid  and  nitrogen,  and 
ultimately  cyanogen  and  nitrogen.  I  found, 
then,  that  potassium,  on  being  heated  with 
that  residue,  exhibiting  phenomena  of  ig¬ 
nition,  enters  with  it  into  a  combination 
which  may  be  fused,  and  which  is  soluble  in 
water.  This  solution  has  a  taste  similar  to 
that  of  bitter  almonds,  from  which  volumi¬ 
nous  white  flakes  are  thrown  down  by  acids, 
which  are  readily  redissolved  in  an  excess  of 
alkali. 

I  then  designated  this  body  by  the  name 
of  mellon,  and  from  its  appearance  I  thought 
myself  warranted  in  making  it  in  the  class 
of  compound  radicals.  On  heating  the  sul- 
phocyanide  of  potassium  in  dry  chlorine  gas, 

I  likewise  obtained  this  mellon  in  consider¬ 
able  quantities,  and  ascertained  the  alter¬ 
ations  produced  by  the  influence  of  nitric 
acid  and  the  potash  ley. 

This  investigation,  with  reference  to  the 
nature  of  mellon,  remained  incomplete,  and 
the  views  based  thereon  required  to  be  better 
founded  ;  and  I  would,  perhaps,  have 
already  repeated  it,  had  not  an  excellent 
investigation  of  L.  Ganelin  been  soon  after 
communicated  to  chemists,  concerning  a  col¬ 
lateral  product  obtained  in  the  preparation 
of  sulphocyanide  of  potassium  ,  by  which,  as 
it  seemed  to  me,  the  chemical  character  of 
mellon  was  established,  and  every  doubt  re¬ 
lative  to  its  real  nature  removed.  On  pre¬ 
paring  the  sulphocyanide  of  potassium  from 
ferrocyanide  of  potassium  and  sulphur,  this 


mixture,  ferrocyanide  of  potassium,  (Graham, 
p.  452),  was  heated  somewhat  beyond  the 
point,  at  which  it  ceased  to  impart  to  the 
salts  of  protoxide  of  iron  a  blue  color  ;  next 
the  mass  was  dissolved  in  water,  the  iron 
precipitated  by  potassa,  the  ley  reduced  to 
dryness  and  boiled  with  alcohol.  This  so¬ 
lution,  kept  for  a  longer  time  in  a  cold  place, 
deposited  a  small  quantity  of  a  peculiar 
crytstallised  salt,  which,  perfectly  pure,  did 
not  redden  the  salts  of  oxide  of  iron,  con¬ 
tained  no  sulphur,  was  thrown  down  by 
acids  as  a  gelatinous  mass,  and,  on  being 
treated  with  the  salts  of  lead,  yielded  a  white 
precipitate,  which  L.  Gmelin  subjected  to 
analysis. 

From  this  analysis  it  appeared  that  this 
salt  of  lead,  in  its  crystalline  state  repre¬ 
sented  a  combination  of  mellon  with  lead 
containing  5  atoms  of  water,  4  of  which, 
escape  at  a  temperature  of  266°  F.,  in  such 
a  manner  that  the  residue  may  be  considered 
as  a  hydromellonate  of  oxide  of  lead,  resem¬ 
bling  the  cyanide  of  lead  by  the  circumstance 
that  without  water,  or  another  substance,  it 
cannot  subsist  entire. 

Gmelin  described,  in  addition  to  this,  the 
mellonide  of  potassium,  and  its  behaviour 
with  acids  and  metallic  salts,  of  which  I  will 
treat  more  fully  in  the  sequel.  If,  before 
describing  my  further  researches  with  regard 
to  the  labors  and  results  of  others  (VoikeFs 
and  Gerhardt’s),  who  seem  to  speak  against 
the  existence  of  mellon  as  a  body  of  itself, 
or  against  its  nature  as  a  compound  radical, 

I  say  no  more  than  I  have  j;read  them,  I  do 
so  with  the  intention  to  consider  them  in  the 
following  pages. 

To  find  the  materials  necessary  for  experi¬ 
ments,  it  was,  in  the  first  place,  essential  to 
contrive  a  simple  and  easy  method  for  the 
preparation  of  a  combination  of  mellon. 

Several  ways  led  to  that,  some  of  which  I 
have  already  pointed  out  in  Geiger’s  Hand - 
buck.  If  the  residue  obtained  in  the  distil¬ 
lation  of  the  so-called  sulphocyanogen,  which 
I  shall  designate  as  impure  mellon,  is  put 
into  fused  sulphocyanide  of  potassium,  a 
vivid  effervescence  is  observed,  produced  by 
the  disengagement  of  bisulphuret  of  carbon 
and  sulphur  ;  and  if  the  mellou  employed 
amounts  to  about  one  fifth  of  the  weight  of 
the  sulphocyanide  of  potassium,  a  brown 
opaque  glassy  mass  is  obtained,  soluble  in 
not  water  without  residue,  yielding,  on  eva¬ 
poration,  crystals  of  hydrated  mellonide  of 
potassium. 

A  preferable  method,  and  by  which  a 
arger  quantity  may  be  obtained,  is  the  fol- 
owing : —  sulphocyanide  of  copper  (Cy  S2  Cu2) 
is  procured  by  precipitation  from  a  mixture 
of  3  parts  of  sulphate  of  iron,  and  2  parts  of 
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sulphate  of  copper,  with  sulphocyanide  of 
potassium.  The  precipitate  is  to  be  first 
washed  with  diluted  sulphuric  acid  from 
which  it  obtains  a  pure  white  color,  and 
then  more  completely  by  pure  water,  and 
next  dried  on  bricks.  If  the  sulphocyanide 
of  copper  be  heated  on  an  open  fire,  in  a 
porcelain  capsule  until  it  begins  to  assume  a 
brownish  color,  it  is  obtained  perfectly  an¬ 
hydrous,  and  qualified  to  serve  for  the  fol¬ 
lowing  operation  : — Three  parts  of  the  sul- 
phocyanide  of  potassium  are  melted  into  a 
vessel  to  be  closed  by  a  cover,  and  on  con¬ 
tinually  augmenting  the  heat  two  parts 
by  weight  of  the  dried  sulphocyanide  of 
copper  are  added  in  small  portions,  and 
stirred;  on  introducing  the  sulphocyanide 
of  copper  into  the  melted  mass,  each  time  a 
vivid  effervescence  takes  place,  occasioned  by 
the  disengagement  of  bisulphuret  of  carbon, 
this  being  spontaneously  inflammable.  After 
the  whole  has  been  added,  the  heat  is  aug¬ 
mented  until  the  bottom  of  the  iron  vessel 
becomes  red  hot,  and  this  temperature  is 
kept  up  until  no  farther  disengagement  of 
bisulphuret  of  carbon  is  perceptible.  At 
this  moment  1-|  to  2  ounces  of  well  powdered 
and  freshlv  ignited  carbonate  of  potassa  are 
added  for  every  16  ounces  of  sulphocyanide 
of  potassium  ;  on  the  addition  of  which  the 
dense  and  pulpy  mass  becomes  soft  and 
liquid,  at  the  same  time  a  vivid  effervescence 
and  disengagement  of  carbonic  acid  are  ob¬ 
served.  If  at  a  gentle  heat  the  mass  was  re¬ 
duced  to  a  state  of  gentle  fusion,  the  opera¬ 
tion  may  be  considered  as  finished.  It  is  al¬ 
lowed  to  cool,  a  sufficient  quantity  of  water 
poured  into  the  iron  vessel,  then  boiled,  and 
the  boiling  solution  filtered  from  the  residue. 
After  having  been  concentrated  and  allowed 
to  cool,  a  large  quantity  of  crystallised  mel- 
lonide  of  potassium  is  obtained.  In  this 
operation,  it  is-  evident  that  a  considerable 
quantity  of  sulphocyanide  of  potassium  is 
requisite,  partly  to  prepare  the  sulphocyanide 
of  copper,  partly  for  the  purpose  of  trans¬ 
forming  this  latter  substance  into  the  combi¬ 
nation  of  meilon.  On  preparing  the  sul¬ 
phocyanide  of  potassium  itself  we  may  suc¬ 
ceed  with  great  facility  in  obtaining,  as  a 
collateral  product,  a  considerable  quantity  of 
mellonide  of  potassium,  and  this  method  is 
of  itself  so  advantageous  that  we  should 
never  omit  to  employ  it.  The  preparation 
of  sulphocyanide  of  potassium  is  so  well 
known  as  scarcely  to  require  more  particular 
description.  We  employ  a  mixture  of 
slightly  roasted  ferrocyanide  of  potassium 
with  half  its  weight  of  flowers  of  sulphur, 
which  is  1.0  be  fused  at  a  gentle*  heat,  in  a 
closed  iron  vessel.  When,  in  the  first  period 
of  th»*  operation  tl>«  ttmsg  becomes  completely 


fluid,  it  is  generally  found  to  be  free  from 
any  soluble  ferruginous  compound  ;  for  when 
dissolved  in  water,  carbonate  of  potassa 
throws  down  no  precipitate.  At  that  period 
the  insoluble  residue  is  cyanide  of  iron,  and 
not,  as  it  was  usually  believed,  sulphu ret  of 
iron.  On  continuing,  however,  the  fusion 
in  a  well-closed  vessel,  the  amount  of  iron 
found  is  augmented,  and  on  gradually  rais¬ 
ing  the  heat,  the  amount  of  iron  again 
diminishes,  until  finally  no  vestige  of  any 
soluble  combination  of  iron  is  to  be  met 
with  in  the  melted  mass.  The  decrease  of 
the  amount  of  iron  is  constantly  accompa¬ 
nied  by  a  disengagement  of  bisulphuret  of 
carbon.  If,  finally,  when  blue  flames  are  no 
longer  visible,  as  much  of  the  dry  carbonate 
of  potassa  is  added  as  amounts  to  ~  of  the 
weight  of  the  ferrocyanide  of  potassium  em¬ 
ployed  ;  the  mass  becomes  again  completely 
liquid.  If,  after  having  been  allowed  to  cool, 
it  is  boiled  with  water,  and  the  solution  eva¬ 
porated  to  one  half,  on  cooling  the  whole 
liquid  is  generally  converted  into  a  dense 
pulp  offering  fine  felty  needles  of  mellonide 
of  potassium,  which  is  collected  on  a  filter, 
and  washed  with  alcohol  until  the  liquid 
which  runs  off  no  longer  reddens  chloride  of 
iron.  These  three  methods  are  easy  to  be 
comprehended,  if  we  bear  in  mind  the  de¬ 
composition  which  the  so-ealled  sulphocy- 
anogen  by  itself  is  to  undergo.  At  a  higher 
temperature,  it  is  decomposed  into  meilon, 
bisulphuret  of  carbon,  and  sulphur. 

If  impure  meilon  is  put  into  fused  sulpho¬ 
cyanide  of  potassium,  sulphocyanogen  sepa¬ 
rates,  and  raellonde  of  potassium  is  gene¬ 
rated  ;  at  a  temperature,  however,  requisite 
for  accomplishing  this  end,  the  sulphocyano¬ 
gen  on  becoming  free  is  decomposed  into  the 
aforesaid  products,  for  every  4  atoms  one 
atom  of  meilon  is  generated,  by  which  a  new 
portion  Of  sulphocyanide  of  potassium  is 
decomposed. 

The  second  and  third  methods  has  re¬ 
ference  to  the  decomposition  which  the  com¬ 
binations  of  sulphocyanogen  with  heavy 
metals  undergo  when  treated  at  a  gentle  red 
heat.  If  dry  sulphocyanide  of  copper  (the 
white  precipitate  thrown  down  by  sulpho¬ 
cyanide  of  potassium  from  a  mixture  of  sul¬ 
phate  of  copper  and  sulphate  of  iron)  be 
heated  in  a  distilling  vessel  bisulphuret  of 
carbon,  sulphure:  of  copper  (Cus  S4)  and 
meilon  are  obtained,  which  remains  mixed 
with  the  sulphuret  of  copper.  At  a  higher 
temperature,  sulphur  is  driven  off  and  mel¬ 
lonide  of  copper  formed,  which  is  only  de¬ 
composed  by  a  still  higher  red  heat. 

The  same  is  the  case  with  the  sulphocyanide 
of  iron  placed  in  the  fused  mixture  of  ferro- 
cyauidg  of  potassium  and  (sulphur,  on  pro*- 
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tracting'  the  fusion  sulphocyanide  of  iron  is 
generated,  which  at  a  higher  temperature  is 
again  decomposed.  * 

4  atoms  of  sulphocyanide  of  iron  Cs  N4 
S°  Fe4  are  decomposed  into  bisulphuret  of 
carbon  C-  S4,  sulphuret  of  iron  Fe4  S4 
and  mellon,  or  mellonide  of  iron  CG  N4  Fe, 
and  a  mixture  or  a  combination  of  sulphuret 
of  iron  (Fe-  S-)  protosulphuret  of  iron  (Fe  S2). 

If  sulphocyanide  of  copper  at  a  gentle  red 
heat  is  added  to  melted  sulphocyanide  of 
potassium,  the  decomposition  of  the  copper 
combination  takes  place  quite  in  the  same 
way  as  if  it  had  been  exposed  to  the  heat  by 
itself;  the  mellon  generated  by  the  trans¬ 
formation  of  its  constituent  parts  behaves, 
with  regard  to  the  sulphocyanide  of  potas¬ 
sium,  in  the  same  manner  as  if  it  had  been 
directly  put  into  it ;  mellonide  of  potassium 
is  obtained,  and  from  the  sulphocyanogen, 
separated  by  the  same  process  of  decompo¬ 
sition,  a  new  quantity  of  mellon  is  formed. 
On  fusing  the  mixture  of  ferrocyanide  of 
potassium  with  sulphur,  sulphocyanide  of 
iron  is  produced,  which  at  a  higher  temper¬ 
ature  behaves  entirely  like  sulphocyanide  of 
copper. 

On  describing  the  last  two  methods  it  was 
recommended,  at  the  end  of  the  fusion,  to 
make  an  addition  of  as  much  of  calcined  car¬ 
bonate  of  potassa  as  amounts  to  5  per  cent, 
of  the  weight  of  the  sulphocyanide  of  potas¬ 
sium  or  ferrocyanide  of  potassium  employed. 
This  addition  is  not  necessary,  for  even 
without  it,  on  washing  the  fused  mass,  a 
large  quantity  of  mellonide  of  potassium  is 
obtained  ;  but  it  is  advantageous,  for  by  this 
means  the  quantity  is  augmented. 

It  is  important  enough  to  notice,  that  this 
operation  should  not  be  undertaken  with 
small  quantities ;  in  the  instances  here  de¬ 
scribed  40  ounces  of  ferrocyanide  of  potas¬ 
sium  w^ere  generally  employed.  A  suffi¬ 
ciently  high  temperature  at  the  end  of  the 
fusion  (before  the  carbonate  of  potassa  is 
added)  is  another  condition  to  be  borne  in 
mind,  with  the  view  of  obtaining  pure  speci¬ 
mens  in  large  quantities.  From  the  observa¬ 
tions  made  in  these  experiments,  some  useful 
suggestions  for  the  preparation  of  sulpho¬ 
cyanide  of  potassium  resulted  which  I  do  not 
mean  to  pass  over  in  silence.  It  will  readily 
be  perceived  that,  by  preparing  the  sulpho¬ 
cyanide  of  potassium  with  ferrocyanide  of 
potassium,  the  fusion  being  continued  until 
all  the  iron  disappears,  the  third  part  of  the 
■whole  amount  of  nitrogen  will  be  obtained 
under  the  form  of  a  combination  of  mellon. 
The  amount  of  sulphocyanide  of  potassium 
would  be  more  than  one-third,  and  it  would 
be  of  still  greater  purity  if  enough  of  potas¬ 
sium  and  sulphur  were  present  to  form  with 


the  cyanogen  of  the  cyanide  of  iron,  sulpho¬ 
cyanide  of  iron  ;  with  a  sufficient  quantity  of 
sulphur  the  melted  mass  would  contain  sul¬ 
phuret  of  iron. 

If  then,  on  fusing  ferrocyanide  of  potassium 
with  sulphur,  at  the  period  in  which  the 
fused  mass  shows  some  iron,  in  which  case 
the  solution  in  water  can  contain  no  ferro¬ 
cyanide  of  potassium,  dry  carbonate  of  potassa 
is  added  to  the  fused  mass,  after  removing 
the  iron,  the  ferrocyanide  of  potassium  re¬ 
appears  in  considerable  quantities ;  the  fused 
mass,  from  the  watery  solution  of  which 
much  was  thrown  down  by  the  potassa,  and 
which  precipitated  no  prussian  blue  from  the 
salts  of  oxide  of  iron ;  after  an  addition  of 
carbonate  of  potassa  having  been  made  it 
contains  no  iron,  but  its  solution  now  pro¬ 
duces,  with  salts  of  iron,  a  copious  blue  pre¬ 
cipitate.  By  the  addition,  therefore,  of  the 
carbonate  of  potassa,  out  of  the  cyanide  of 
iron  which  remained  undecomposed  ferro¬ 
cyanide  of  potassium  was  again  formed. 
If,  however,  to  the  liquid  mass  freshly  fused 
liver  of  sulphur,  in  small  portions,  is  added, 
the  iron  may  be  entirely  removed,  and,  in 
proportion  to  the  quantity  of  liver  of  sulphur 
employed,  the  amount  of  cyanide  of  sulphur 
will  be  found  greater  or  less. 

A  mixture  of  46  parts  of  roasted  ferro¬ 
cyanide  of  potassium,  17  of  carbonate  of 
potassa,  and  16  of  sulphur  may  be  fused 
with  great  facility.  At  the  beginning  of  the 
fusion  the  sulphur  and  the  carbonate  of 
potassa  act  upon  one  another,  it  swells  up, 
and  sulphuret  of  potassium  is  formed.  On 
continuing  the  fusion  till  the  mass  is  become 
limpid  and  flows  smoothly,  and  augmenting 
the  heat,  towards  the  end  of  the  operation,  to 
a  gentle  redness,  the  subsulphate  of  potassa 
formed  will  be  decomposed  again,  and  on 
boiling  the  mass  with  alcohol  a  perfectly 
colorless  solution  will  be  obtained,  from 
which  the  sulphocyanide  of  potassium  will 
crystallise  in  perfectly  colorless  prisms.  The 
watery  solution  of  the  crude  mass  is  free 
from  carbonate  of  potassa,  sulphuret  of 
potassium,  and  mellonide  of  potassium  ;  and 
contains,  besides  the  sulphocyanide  of  potas¬ 
sium,  only  sulphate  of  potassa.  The  iron 
separates  with  facility  from  the  liquid,  as  fine 
scales  of  pyrites.  By  this  method  we  obtain 
of  the  sulphocyanide  of  potassium  one-third 
more  than  by  the  usual  one.  This  is  the 
simplest  and  most  advantageous  process  of 
preparing  the  sulphocyanide  of  potassium 
that  I  ever  knew. 

The  mellonide  of  potassium  which  was 
obtained  by  one  of  the  aforesaid  methods  is, 
after  having  been  washed  with  alcohol,  free 
from  sulphocyanide  of  potassium,  but  seldom 
entirely  pure,  it  generally  presents  a  yel* 
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lowish  color,  and  contains  a  small  quantity  of 
a  peculiar  combination  of  potassium  and 
sulphur,  which  1  did  not  more  fully  examine; 
they  may,  however,  easily  be  separated,  for 
the”  mellonide  of  potassium*  dissolved  in 
water,  on  being  treated  by  acetic  acid,  ex¬ 
periences  no  change,  whereas  the  same  acid, 
from  the  aforesaid  combination  of  potassium, 
throws  down  a  gelatinous  or  flaky  precipitate. 
To  separate  them,  the  impure  mellonide  of 
potassium  is  to  be  dissolved  in  hot  (not 
boiling)  water,  acetic  acid  is  added  so  long  as 
it  throw  s  dowm  a  precipitate ;  this  precipitate, 
by  means  of  a  Alter  is  separated  from  the 
liquid,  to  which,  to  render  it  slightly  alkaline, 
a  little  carbonate  of  potassa  is  added,  and  we 
allow  it  to  crystallise.  To  obtain  the  whole 
of  the  mellonide  of  potassium  crystallised 
requires  a  longer  time  ;  a  moderately  con¬ 
centrated  hot  solution,  in  which,  on  cooling 
after  two  or  three  hours,  a  moderate  deposi¬ 
tion  of  some  crystals  is  noticed,  frequently  over 
night  becomes  a  dense  pulpy  mass,  wffiich  is 
no  longer  liquid,  and  offers  Ane  needles. 

If  after  this  second  crystallisation  the 
mellonide  of  potassium  is  still  colored,  it  is 
to  be  dissolved  again,  treated  with  a  few 
drops  of  acetic  acid,  and,  on  adding  a  suf- 
flcient  quantity  of  charred  blood,  it  is  boiled 
and  then  filtered,  by  which  means  the  liquid 
is  rendered  colorless,  and  on  cooling  pure 
white  crystals  of  mellonide  of  potassium  are 
obtained.*  Previous  to  describing  the  pro¬ 
perties  of  the  combinations  of  the  mellonides, 
I  will  relate  the  experiments  made  to  ascer¬ 
tain  the  constitution  of  mellon  :  to  arrive  at 
this  end,  I  made  use  of  the  mellonide  of 
silver,  the  mellonide  of  lead,  and  the  mel¬ 
lonide  of  mercury ;  combinations  easily  ob¬ 
tained  by  the  mutual  decomposition  of  mel¬ 
lonide  of  potassium  and  a  solution  of  a  salt 
of  silver  of  lead,  or  of  corrosive  sublimate. 

If  the  formation  of  mellonide  of  potassium 
is  attentively  considered,  w*e  find,  a  priori , 
that  in  the  formation  of  the  combinations  of 
mellon  neither  oxygen  nor  hydrogen  enter  as 
constituent  parts,  for  mellonide  of  potassium 
is  produced  under  circumstances  which  ex¬ 
clude  the  co-operation  of  these  elements. 

At  the  period  of  the  fusion  of  ferrocyanide 
of  potassium  with  the  sulphur,  in  which  the 
formation  of  the  sulphocyanide  of  iron  begins, 
the  fused  mass  can  no  longer  contain  any  of 
the  hydrogen,  the  mellon  formed  by  the 
transformation  of  the  sulphocyanide  of  iron 
combines  wTith  the  potassium  of  the  sulpho¬ 
cyanide  of  potassium  ;  in  the  fused  mass  the 
mellonide  of  potassium  can  only  be  supposed 
to  exist  in  the  anhydrous  state.  It  seemed 
to  be  admissible,  that  the  anhydrous  mel¬ 
lonide  of  potassium  could  only  exist  in  this 
mixture  with  sulphocyanide  of  potassium, 


that  it  crystallises  from  a  watery  solution, 
that  with  a  certain  amount  of  water  it  com¬ 
bines  so  intimately  as  to  be  inseparable, 
making  part  of  the  constitution  of  the  crys¬ 
tallised  salt. 

We  might  be  induced  to  adopt  this  view, 
by  L.  Gmelin’s  analysis  of  the  mellonide  of 
lead,  which  at  266°  F.  still  retains  some  of 
water,  the  elements  of  which  are  sufficient  to 
form,  with  the  oxide  of  lead  and  with  the 
mellon,  mellonide  of  hydrogen.  But  it  now 
appears  that  we  are  not  warranted  in  estab¬ 
lishing  an  analogy  between  the  constitution 
of  this  combination  of  lead  and  that  of  any 
other  metal :  mellonide  of  potassium,  for 
instance,  and  mellonide  of  silver  may  be 
obtained  in  an  anhydrous  state.  To  ascer¬ 
tain  the  relative  proportions  of  nitrogen  and 
carbon  contained  in  mellon,  dried  mellonide 
of  lead  was  burned  with  oxide  of  copper,  and 
the  mixture  of  gases  obtained  was  analysed 
in  the  usual  manner,  with  a  solution  of 
caustic  potash  ley.  The  last  portions  of  gas 
in  5  volumes,  contained  3  volumes  carbonic 
acid  and  2  volumes  nitrogen,  the  same  pro¬ 
portions  which  L.  Gmelin  already  ascertained. 

In  another  experiment  dry  mellonide  of 
mercury,  in  an  ordinary  combustion  tube, 
was  heated  to  redness,  the  disengaged  mix¬ 
ture  of  gases  collected  over  mercury,  and 
treated  with  caustic  potassa.  By  the  decom¬ 
position  of  the  mercurial  combination,  there 
should  have  resulted  mellon  and  mercury, 
and  by  that  of  the  mellon  nitrogen  and 
cyanogen,  in  the  proportion  of  1*3  volumes  ; 
the  combination,  however,  which  was  taken 
for  mellonide  of  mercury,  yielded,  under 
these  circumstances,  the  same  products  as 
the  hydromellonic  acid.  In  the  beginning 
of  the  operation  a  much  larger  amount  of 
nitrogen  is  obtained,  and  only  when  drawing 
to  a  close  the  gas  is  found  to  consist  of  a 
mixture  of  nitrogen  and  cyanogen,  of  which 
three-fourths  are  absorbed  by  potassa  :  for  in 
the  beginning  nitrogen  and  prussic  acid  are 
disengaged,  and  the  latter  is  partly  condensed. 

After  these  and  the  above  quoted  experi¬ 
ments,  the  relative  proportions  of  the  nitro¬ 
gen  and  carbon  are  established  beyond  doubt. 
The  mellon  contains  l-.J  equiv.  carbon  for 
1  equiv.  nitrogen.  On  calcining  O’ 8 781  dry 
mellonide  of  silver  in  the  air,  0*4647  metallic 
silver  were  obtained. 

Moreover,  2*191  mellonide  of  silver  yielded 
1*363  carbonic  acid  and  0*031  water  ;  0*657 
gave  0*444  carbonic  acid  and  0*016  water. 

Hence,  mellonide  of  silver  consists  of : — 

Calculated.  Found. 
Mellon  1136*26  ..  46*40  ..  46*97 

Silver  1351*61  ..  53*55  ..  53*03 


2514*87  100  100 
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According  to  calculation,  in  100  parts 
mellonide  of  silver  we  ought  to  find  18 ’05 
per  cent,  carbon  ;  in  the  first  experiment 
were  obtained  17’ 10,  in  the  second  18*54 
per  cent,  carbon.  If  in  the  mellonide  of 
silver,  the  silver  had  been  contained  as  an 
oxide,  and  the  rnellon  as  an  hydracid,  then, 
instead  of  53  per  cent,  of  silver,  we  could 
have  obtained  only  51*4  per  cent. 

2*191  mellonide  of  silver  (the  quantity 
analysed),  in  that  case  would  have  yielded 
89  milligrammes  water,  whereas  in  maximo 
31  milligrammes  were  only  obtained. 

With  regard  to  hydrogen,  the  analysis  of 
mellonide  of  potassium  afforded  no  less  ac¬ 
curate  results  :  1*242  grammes  fused  mel¬ 
lonide  of  potassium  on  combustion  with 
chromate  of  lead  yielded  8^  milligrammes 
water.  In  a  second  experiment  0*814  mel¬ 
lonide  of  potassium  gave  0*022  grammes 
water.  If  the  dry  mellonide  of  potassium 
would  contain  1  equiv.  water,  or  its  elements 
as  constitutent  parts,  then  there  ought  to 
have  been  obtained  in  the  first  analysis  more 
than  72  milligrammes,  and  in  the  second 
nearly  50  milligrammes  of  water.  The  first 
analysis  yielded  1*169  grammes,  the  second 
O' 780  grammes  of  carbonic  acid.  Out  of 
1*371  mellonide  of  potassium  were  obtained 
1*012  fused  nitrate  of  potassa.  The  mellonide 
of  potassium  was  precipitated  by  nitrate 
of  silver,  the  precipitate  filtered  off,  the  ex¬ 
cess  of  silver  thrown  down  by  hydrochloric 
acid,  next  with  nitric  acid,  repeatedly  eva¬ 
porated  to  dryness,  and  the  residue  fused. 

Consequently,  the  salt  of  potassa  is  com¬ 
posed  as  follows  : — 

Calcu¬ 
lated.  Found. 


-  ,  „  n  (  6  atoms  carbon  1 

latommcllon  1  .  .  ..  > 

f  4  atoms  nitrogen  j 

1  atom  potassium . 


27*52  26*37  25*88 
29*63  28*51 


The  amount  of  carbon  found  so  nearly 
approached  to|that  calculated,  as  on  combus¬ 
tion  of  a  combination  of  potassium  might 
have  been  expected. 

By  these  experiments.,  it  seems  to  me  that 
the  composition  of  rnellon,  and  its  character 
as  a  compound  radical  resembling  cyanogen, 
are  established  ;  and  I  pass  over  to  the  de¬ 
scription  of  its  properties  and  combinations. 


MELLON. 

The  preparation  of  pure  rnellon  is  some¬ 
what  difficult.  Mellon  being  decomposed 
only  at  a  temperature  exceeding  the  boiling 
point  of  mercury,  it  might  be  inferred  that 
it  is  easy  to  obtain  it  from  the  mellonide  of 
mercury ;  hut  neither  its  combination  cor¬ 
responding  to  the  suboxide  nor  that  which 
corresponds  to  the  oxide,  can  be  obtained  in 
a  pure  state.  Mellonide  of  potassium  throws 
down,  from  a  solution  of  nitrate  of  silver,  a 


thick,  heavy,  flaky  precipitate,  which  on 
being  ignited  by  itself,  yields  prussic  acid, 
and  on  combustion  with  oxide  of  copper 
gives  considerable  quantities  of  water ;  it 
manifestly  contains  hydromellonic  acid, 
which  is  precipitated  by  the  free  acid  in  the 
mercurial  solution.  The  precipitate,  on  dry¬ 
ing,  becomes  gray,  and  on  being  heated 
yields  metallic  mercury,  evidently  as  the 
sub-mellonide  is  transformed  into  mellonide. 

If  at  a  low  temperature  the  solution  of 
corrosive  sublimate  is  mixed  with  mellonide 
of  potassium,  a  thick,  gelatinous  precipitate 
is  obtained,  which  changes  its  appearance 
when  heated,  however  gently.  The  liquid 
becomes  milky,  and  without  becoming  clear 
it  by  degress  throws  down  a  very  fine  white 
powder,  which,  after  having  been  washed, 
dried,  and  calcined,  yields  mellonide  of  po¬ 
tassium,  and  finally  cyanide  of  potassium. 
If  the  two  solutions  are  mixed  when  boiling, 
the  mixture  remains  clear  and  transparent 
for  some  minutes ;  on  cooling  it  becomes 
turbid,  yielding  a  precipitate  free  from  po¬ 
tassa,  its  amount  of  mercury  diminishing  on 
being  washed. 

The  purest  rnellon  which  I  have  obtained 
was  the  residue  of  the  distillation  of  sub- 
mellonide  of  mercury,  at  the  period  in  which 
-?  of  the  volume  of  the  disengaged  mixture 
of  nitrogen  and  cyanogen  are  absorbed  by 
caustic  potassa. 

In  that  condition  it  exhibits  a  bright  yel¬ 
low*  powder,  which  is  light,  and  colors  mat¬ 
ters  brought  into  contact  with  it,  being  in¬ 
soluble  either  in  water,  alcohol,  or  any 
indifferent  liquids.  Mellon  is  dissolved  by 
a  solution  of  potassa,  disengaging  ammonia ; 
the  solution  contains  a  salt  of  potassa  which, 
as  well  as  the  changes  that  rnellon  undergoes 
on  being  treated  with  nitric  acic,  by  which 
it  is  transformed  into  cyanilic  acid  I  de¬ 
scribed  on  a  former  occasion  (vide  these 
Annals,  vol.  x.,  page  45).  On  applying  heat 
it  dissolves  in  hydrated  sulphuric  aeid,  and 
is  again  thrown  down  by  water.  Its  great 
affinity  for  metals,  especially  for  potassium, 
is  remarkable.  The  solution  of  mellonide  of 
potassium  may  be  boiled  with  iodine,  with¬ 
out  the  least  decomposition  being  noticed, 
the  iodine  coloring  the  liquid  brown,  and  is 
volatilised  on  evaporation,  in  such  a  manner 
that  by  somewhat  concentrating  the  liquid, 
crystallised  mellonide  of  potassium  may  be 
reobtained. 

Cyanide  of  potassium,  under  the  same 
circumstances,  dissolves  a  great  quantity  of 
iodine,  the  liquid  becomes  colorless,  and, 
solidifying  on  cooling,  it  presents  a  pulpy 
crystalline  mass  of  cyanide  of  iodine,  which, 
on  being  heated,  sublimes  under  the  known 
form  of  woolly  crystals.  Hence  rnellon  can- 
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not  be  displaced  from  its  combinations  by 
iodine,  but  it  can  completely  expel  the  iodine 
from  the  iodide  of  potassium.  A  mixture  of 
the  dry  iodide  of  potassium  with  mellon 
fuses,  with  a  vivid  disengagement  of  vapors 
of  iodine,  nielloninde  of  potassium  resulting. 

On  passing  chlorine  gas  through  a  solu¬ 
tion  of  mellonide  of  potassium,  a  white  mu¬ 
cilaginous  precipitate  is  thrown  down,  which, 
on  being  washed,  cannot  be  entirely  freed 
from  chlorine  ;  it  may  be  dissolved  in  am¬ 
monia  ;  when  disengaging  gases  it  becomes  of 
a  yellow  color. 

On  fusing  mellon  with  hydrate  of  potassa, 
ammonia  and  cyanate  of  potassa  are  obtained. 
The  formation  of  this  salt  may  easily  be  ac¬ 
counted  for,  bearing  in  mind  that  mellon, 
with  reference  to  its  elements,  may  be  con¬ 
sidered  as  cyanide  of  nitrogen  Cy3  +  N.  On 
adding  to  this  formula  the  elements  of  3 
atoms  of  water,  we  obtain  ammonia  and 
cyanic  acid. 

In  all  these  experiments,  with  the  same 
results  we  may  employ  the  mellon  left  after 
the  so-called  sulphocyanogen  has  been  heated 
and  calcined  ;  on  treating  at  a  gentle  heat,  a 
dry  mixture  of  sea-salt  and  sulphocyanide  of 
potassium,  with  anhydrous  chlorine  gas,  we 
obtain  (as  has  been  described  more  fully  in 
these  Annals,  vol.  x. ,  page  6)  theresidue having 
been  washed  with  water,  aconsiderable  volume 
of  a  bright  yellow,  lamellar,  light  substance, 
which,  on  being  calcined,  is  freed  from  chlo¬ 
rine  and  sulphur,  and  with  regard  to  all  other 
properties  behaves  like  mellon. 

Considering  the  formation  and  composi¬ 
tion  of  mellon,  it  seems  not  improbable  that, 
under  certain  circumstances,  cyanogen  itself, 
on  leaving  carbon,  may  be  transformed  into 
mellon  ;  the  so-called  paracyanogen  might 
easily  be  a  mere  mixture  of  carbon  and 
mellon,  or  a  mellonide  of  carbon. 

The  observation  of  Brown  that  paracya¬ 
nogen,  after  beirig  calcined,  loses  the  whole 
of  its  nitrogen,  leaving  pure  carbon,  might 
easily  consist  in  the  mellon  being  volatilised 
as  nitrogen  and  cyanogen,  whereas  the  carbon 
being  fixed,  remains. 

At  least,  the  separation  of  the  nitrogen 
from  the  carbon  is  not  easily  to  be  accounted 
for,  inasfar  as  common  coal  containing  ni¬ 
trogen,  even  at  the  highest  temperatures, 
does  not  part  with  the  latter  element.  In  a 
work  on  the  determination  of  the  atomic 
weight  of  carbon,  executed  in  common  with 
Prof.  Redtenbacher,  we  noticed  that  dry 
cyanide  of  silver  on  being  fused,  is  suddenly, 
with  phenomena  of  ignition  and  vivid  dis¬ 
engagement  of  inflammable  gases,  decom¬ 
posed,  and  that  the  residue  offering  a  me¬ 
tallic  aspect  on  being  dissolved  in  nitric  acid, 
leaves  a  dark  brown  flaky  substance.  This 


brown  substance,  from  some  later  experi¬ 
ments  of  Thaulow,  is  a  combination  of  silver 
with  nitrogen  and  carbon,  in  the  same  pro¬ 
portions  as  they  are  contained  in  cyanogen. 
The  experiment  being  repeated,  the  brown 
substance,  on  combustion  with  oxide  of  cop¬ 
per,  yielded  a  mixture  of  gases,  containing 
carbonic  acid  and  nitrogen  in  the  proportions 
by  volume  of  2*1.  The  combination  with 
silver,  after  having  been  repeatedly  boiled, 
then  dried  and  calcined,  left  in  two  experi¬ 
ments  43 '4  per  cent  metallic  silver,  conse¬ 
quently,  for  every  3  equiv.  cyanogen,  or  its 
elements,  contained  one  equiv.  silver.  A 
mixture  of  1  equiv.  mellonide  of  silver,  with 
2  atoms  carbon,  would  have  yielded  the 
same  proportion.  It  seemed  to  me  that  by 
an  experiment  it  would  be  decided  upon  the 
merits  of  these  suppositions.  If  the  so- 
called  paracyanide  of  silver  was  a  mixture  of 
carburet  of  silver  and  mellon,  or  carbon  and 
mellonide  of  silver,  then  on  being  calcined  it 
ought  to  give  cyanogen  and  nitrogen,  and 
carburet  of  silver  should  remain.  With  re¬ 
gard  to  cyanogen  and  nitrogen,  this  was, 
indeed,  confirmed  by  experiment.  At  a 
strong  red  heat,  the  paracyanide  of  silver 
prepared  from  the  cyanide  of  silver  is  de¬ 
composed,  cyanogen  and  nitrogen  are  ob¬ 
tained,  occupying  more  than  a  hundred  times 
the  volume  of  the  cyanide  employed,  though 
not  in  tile  same  proportions  in  which,  under 
the  same  circumstances,  they  had  been  yielded 
by  mellon.  The  two  first  tubes  contained 
nitrogen  and  cyanogen  in  the  proportions  of 
l-8,  fiveothers  1*5,  1*4,  1’8.  Mellon  would 
have  given  nitrogen  and  cyanogen  in  the 
proportion  of  1*3.  Since  it  is  possible  that 
the  paracyanide  of  silver  contains  subcyanide 
of  silver,  it  may  be  supposed  that  on  disen¬ 
gaging  cyanogen  from  this  the  proportion  of 
cyanogen  would  be  augmented.  This  sub¬ 
ject  is  by  all  means  deserving  a  further  con¬ 
sideration,  and  the  fact  that  in  the  combina¬ 
tion  of  silver  the  paracyanogen  at  a  red  heat 
passes  over  again  into  cyanogen,  and  that 
part  of  it  is  decomposed  into  nitrogen  and 
carbon,  is  still  interesting.  The  cyanide  or 
paracyanide  of  silver  hv  themselves,  under 
these  circumstances,  had  yielded  no  nitro¬ 
gen.  The  gas  disengaged  the  moment  cyan¬ 
ide  of  silver  passes  over  into  the  paracyanide 
of  silver,  which  Thaulow  considered  to  be 
different  from  common  cyanogen,  exhibited 
no  properties  justifying  such  an  assertion. 
Potassium,  on  being  burned  in  it,  becomes 
cyanide  of  potassium. 

The  cyanate  of  silver  on  being  heated  in  a 
perfectly  dry  state,  exhibits  phenomena  of 
ignition  like  those  obtained  with  cyanide 
of  silver,  much  gas  is  disengaged  with  some 
vehemence  ;  and  if,  as  is  probable,  the  decom- 
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position  takes  place  in  the  same  manner  as  in 
the  case  of  the  corresponding  combination  of 
sulphur,  the  nitrogen  and  carbonic  acid  ob¬ 
tained  ought  to  be  in  the  proportion  of  1*3, 
and  in  the  residue  mellonide  of  silver  should 
remain.  On  that  likewise  I  made  some  ex¬ 
periments.  Cyanate  of  silver  heated  by  itself, 
yields  a  mixture  of  gases,  which  in  the  six 
last  tubes  as  a  mean,  contained  10  vols. 
nitrogen  for  every  22  vols.  carbonic  acid  ; 
the  cyanogen  by  itself,  would  have  furnished 
for  every  10  vols.  nitrogen  20  vols.  carbonic 
acid ;  hence,  a  certain  quantity  of  nitrogen 
was  manifestly  left  in  the  residue.  On  com¬ 
bustion  of  this  residue  with  oxide  of  copper 
in  the  last  nine  tubes  of  the  obtained  mixture 
of  gases,  for  every  100  vols.  nitrogen,  137 
vols.  carbonic  acid  were  found  :  mellonide  of 
silver  under  the  same  circumstances  would 
have  given  150  vols.  carbonic  acid  for  the 
same  quantity  of  nitrogen. 

HYDROMELLONIC  ACID. 

If  a  boiling  solution  of  mellonide  of  am¬ 
monium  or  mellonide  of  potassium,  is  mixed 
with  nitric  or  muriatic  acid,  the  liquid  re¬ 
mains  for  some  seconds  clear,  shortly  after 
becoming  turbid  by  a  little  concentration, 
thickening  to  a  pure  white  pulp  of  liydro- 
melionic  acid  ;  from  a  diluted  solution  it  is 
precipitated  by  mineral  acids  in  the  form  of 
white  flakes.  The  statement  of  L.  Gmelin 
that  hydromellonic  acid  is  precipitated  by 
acetic  acid,  is  true  with  reference  to  the 
crude  impure  mellonide  of  potassium,  and 
especially  to  a  combination  containing  sul¬ 
phur  (perhaps  hydro-sulphomellonic  acid  ?) 
which  is  mixed  with  it,  and  may  be  separated 
by  frequent  crystallisations. 

The  hydromellonic  acid  in  its  dry  state  is 
white,  coloring  like  chalk,  very  sparingly 
soluble  in  cold  water,  but  somewhat  more  so 
in  boiling  water;  the  solution  strongly  reddens 
litmus  paper  ;  it  is  insoluble  in  alcohol,  ether, 
fat,  or  volatile  oils.  It  is  to  be  ranked 
among  the  stronger  acids,  as  it  expels  several 
organic  acids  from  the  salts  which  they  con¬ 
stitute  with  potassa.  In  hot  acetate  of  po¬ 
tassa  it  is  dissolved  with  the  same  facility  as 
in  caustic,  or  carbonate  of  potassa,  and  this 
solution  on  cooling,  turns  into  a  pulpy  mass 
of  crystals  of  mellonide  of  potassium.  Mixed 
with  iodide  of  potassium  in  a  dry  state,  on 
being  heated  it  expels  hydroiodic  acid  and 
iodine.  Heated  by  itself  it  is  at  first  resolved 
into  nitrogen  and  hydrocyanic  acid,  becoming 
afterwards  yellow,  yielding  cyanogen,  which 
may  easily  be  known  by  its  purple  flame. 
The  hydromellonic  acid,  which  to  all  appear¬ 
ance  seems  to  be  the  purest,  on  being  calcined 
in  the  air  leaves  traces  of  cyanide  of  potas¬ 
sium  and  of  cyanate  of  potassa. 


To  ascertain  whether  hydromellonic  acid 
which  has  been  dried  at  212°  F.,  be  anhy¬ 
drous,  or  contains  water  in  chemical  combi¬ 
nation,  it  was  burned  with  oxide  of  copper, 
and  the  proportion  of  water  and  carbonic 
acid  thus  obtained  determined. 

If  hydromellonic  acid,  for  6  equiv.  of  car¬ 
bon,  contain  1  equiv.  of  hydrogen,  then  for 
every  100  parts  carbonic  acid,  on  combustion, 
ought  to  produce  21*66  water  ;  and  if  it  be  a 
hydrate  of  one  atom,  43*32  water  should  be 
the  result. 

By  experiment  were  obtained  : — 

I.  For  100  carbonic  acid,  19*62  water. 

II.  For  ditto  ditto  27*27  ditto. 


Mean  for  100  for  carbonic  acid  23*44. 

From  this  it  appears,  that  this  acid  in  its 
dry  state,  as  might  have  been  anticipated, 
is  not  hydrated. 

Though  hydromellonic  acid,  on  being 
treated  with  mineral  acids,  seems  in  the  first 
instance  to  experience  no  change,  if,  however, 
under  the  influence  of  heat  their  action  is 
protracted,  it  is  completely  decomposed.  If 
to  a  thin  pulp  of  freshly-precipitated  hydro¬ 
mellonic  acid,  muriatic  or  nitric  acid  is  added, 
taking  care  that  the  mixture  be  kept  boiling  ; 
after  3  or  4  hours  the  whole  is  dissolved,  a 
clear  liquid  is  obtained,  which,  on  cooling, 
does  not  become  turbid,  and  deposits  no 
hydromellonic  acid.  The  acid  liquid  on  being 
evaporated  to  dryness,  and  maintained  at  an 
appropriate  temperature  until  the  free  acid 
is  separated,  a  white  residue  is  obtained, 
which,  on  being  placed  in  water  gives  sal- 
ammoniac.  Mr.  Chodnew  is  at  present  in¬ 
vestigating  the  products  of  this  decomposition, 
the  results  of  which  will  be  communicated  by 
him  in  an  early  number  of  these  “  Annals.’ ’ 

MELLONIDE  OE  POTASSIUM. 

The  preparation  of  mellonide  of  potassium 
has  been  fully  explained  in  page  437.  A  hot 
solution,  on  being  allowed  slowly  to  cool, 
crystallises  in  fine,  concentrically-grouped, 
colorless,  transparent  needles,  under  the 
microscope,  solidifying  as  a  pulpy  mass 
of  crystals,  which  contain  water  of  crys¬ 
tallisation.  These  are  insoluble  in  alcohol, 
and  if  alcohol  be  added  to  their  solu¬ 
tion  in  water,  it  instantly  becomes  turbid, 
depositing  crystals  on  being  allowed  to  stand. 
From  a  boiling  mixture  of  equal  parts  of 
alcohol  and  water,  mellonide  of  potassium 
crystallises  exceedingly  beautiful.  In  the 
air  mellonide  of  potassium  effloresces,  the 
silky  needles  formed  become  white,  and  are 
without  lustre.  At  248°  it  loses  4  water 
of  crystallisation,  dried  to  fusion,  or  302Q 
it  is  anhydrous.  It  possesses  a  bitter  taste. 
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1*7355  crystallised  mellonide  of  potassium 
on  fusion  lost  0*441  water,  or  25*41  percent. 
Consequently  the  crystallised  salt  consists  of 

1  atom  mellonide  calcu-  f  , 

of  potassium  ..  1653*18  lated.  0Um  ' 

5  do.  water  ..  562*5  25*38  25*41 

The  salt  being  dried  at  a  temperature  of 
248° — 302°,  the  iast  atom  of  water  disap¬ 
pears,  causing  a  feeble  swelling.  The  fused 
salt  presents  a  yellow  dense  fluid,  solidifying 
on  cooling  into  an  opaque,  crystalline  mass, 
which  is  greatly  contracted  in  such  a  manner 
as  to  form  cavities,  which  are  filled  with 
needles. 

The  mellonide  of  potassium,  on  being 
heated  in  close  vessels  above  its  melting 
point,  disengages  nitrogen  and  cyanogen, 
cyanide  of  potassium  being  left. 

Fused  in  the  air  the  mellonide  of  potassium 
is  oxidised  with  great  facility ;  two  products 
chiefly  are  formed  ;  the  one  is  cyanate  of 
potassa,  and  the  other  a  salt  of  potassa,  which 
is  far  less  soluble. 

Platinum  vessels  are  powerfully  attacked 
by  fused  mellonide  of  potassium. 

MELLONIDE  OF  SODIUM. 

This  combination  is  best  obtained  by 
treating  mellonide  of  barium  with  carbonate 
of  soda ;  it  crystallises  in  hydrated  white 
needles  of  a  silky  lustre,  which  are  insoluble 
in  alcohol,  but  soluble  in  wrater  to  some 
extent. 

MELLONIDE  OF  AMMONIUM. 

This  salt  is  obtained,  in  a  state  of  great 
purity,  by  the  decomposition  of  carbonate  of 
ammonia  with  mellonide  of  barium  ;  by  its 
external  appearance  it  is  not  to  be  distin¬ 
guished  from  mellonide  of  potassium,  it 
contains  water  of  crystallisation  wrhich  at  a 
higher  temperature  is  expelled.  The  dry 
salt  exposed  to  a  higher  temperature  loses 
ammonia,  the  residue  becomes  yellow,  fur¬ 
nishing  products  similar  to  those  formed  by 
hydromellonic  acid  ;  it  is  insoluble  in  alcohol. 

MELLONIDE  OF  BARIUM. 

On  adding  mellonide  of  potassium  to  a 
solution  of  chloride  of  barium,  a  dense 
white  precipitate,  entirely  soluble  in  water,  is 
obtained.  On  cooling  the  saturated  solution, 
mellonide  of  barium  crystallises  in  trans¬ 
parent  short  needles  containing  six  equiva¬ 
lents  of  water,  five  equivalents  (20*87  per 
cant.)  disappearing  at  266p. 

MELLONIDE  OF  STRONTIUM 

Is  obtained  in  the  same  manner  as  the 
mellonide  of  barium,  from  which  it  differs 
only  by  its  greater  solubility  in  water.  Its 
saturated  boiling  solution  solidifies  into  a 
pulp  of  fine  needles. 


MELLONIDE  OF  CALCIUM. 

On  decomposing  mellonide  of  potassium 
by  chloride  of  calcium,  a  dense  white  pre¬ 
cipitate  is  obtained,  which,  when  hot,  is  still 
more  soluble  than  mellonide  of  strontium, 
and  is  as  easily  crysiallisable.  These  crystals 
contain  four  equivalents  of  water,  three 
atoms  of  which  18*05  per  cent,  escape  at 
248w  F. 

MELLONIDE  OF  MAGNESIUM. 

This  combination  is  still  more  soluble  than 
the  salt  of  caleium.  A  solution  of  Epsom 
salts  may  be  mixed  with  a  solution  of  mel¬ 
lonide  of  potassium  without  in  the  first 
instance  producing  a  precipitate,  but  on 
allowing  it  to  stand  for  some  time,  mellonide 
of  magnesium  is  separated  as  fine  white  felty 
needles. 

The  four  salts  above  described  are  re¬ 
markable  for  their  insolubility  in  liquids 
containing  salts  ;  they  are  much  more  solu¬ 
ble  in  pure  water  than  in  water  containing  a 
salt  of  baryta,  strontia,  lime,  or  magnesia. 
This  becomes  particularly  striking  when  one 
of  these  salts,  on  being  dissolved  in  pure 
wrater  and  saturated  at  a  common  tempera¬ 
ture,  as,  for  instance,  the  salt  of  baryta,  is 
treated  with  a  solution  of  chloride  of  barium, 
or  the  salt  of  strontia  with  chloride  of  stron¬ 
tium,  &c.,  a  copious  crystalline  precipitate  is 
instantly  produced,  which  is  mellonide  of 
barium,  or  respectively  mellonide  of  stron¬ 
tium,  &c. 

MELLONIDE  OF  COPTER. 

It  is  obtained  by  treating  sulphate  of  cop¬ 
per  with  mellonide  of  potassium,  presenting 
a  fine  parrot-green  precipitate,  wrhieh  is 
sparingly  soluble  in  boiling  water.  100 
parts  of  this  salt,  dried  at  95°  F.  yield,  on 
combustion  writh  oxide  of  copper,  23*94  per 
cent.  w*ater ;  the  salt,  therefore,  contains 
altogether  five  atouis  of  water,  wdiich  corres¬ 
pond  to  22*23  per  cent.  Heated  to  248°  F., 
on  becoming  black  it  loses  £  of  its  water. 

Mellonide  of  potassium  precipitates  the 
following  salts : — 

Sulphate  of  manganese  as  a  white  gela¬ 
tinous  mass ;  chloride  of  copper  of  a  bright 
yellow;  the  salts  of  cobalt  of  a  peach- 
flower  red  •  the  salts  of  peroxide  of  iron  of 
a  dark  yellow ;  the  salts  of  protoxide  of  iron 
of  a  white  with  a  greenish  tint;  the  salts  of 
chrome  of  a  green;  and  tartar  emetic  of  a 
vjhite  color  ;  these  precipitates  are  difficultly 
soluble  in  water. 

MELLONIDE  OF  SILVER. 

Is  a  white  gelatinous  precipitate  which  is 
anhydrous  at  248°  F. 

Combinations  of  mellori  with  chlorine, 
oxygen,  &c.,  require  further  investigation. 

— nt — 
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ON  THE  PRETENDED  PRODUCTION 
OF  VALERIANIC  ACID  FROM 
INDIGO,  AND  ON  THE  ACID  RE¬ 
SULTING  FROM  THE  FUSION  OF 
HYDRATE  OF  POTASSA  WITH 
LYCOPODIUM. 

BY  DR.  JAMES  SHERIDAN  MUSPRATT,  OF 
LIVERPOOL. 

It  is  always  of  great  interest  and  real  value 
to  science  to  examine,  step  by  step,  the 
manifold  transformations  which  organic  mat¬ 
ters,  on  being  acted  upon  by  other  bodies, 
undergo  ;  but  it  is  most  particularly  worthy 
our  attention,  if  by  such  metamorphoses  com¬ 
binations  arise,  which,  until  then,  we  were 
in  the  habit  of  considering  as  the  immediate 
products  of  the  vital  process. 

To  the  bodies,  in  the  artificial  formation  of 
which,  in  the  manner  stated,  chemists  have 
succeeded,  belongs  valerianic  acid.  This 
acid,  which  is  found  ready  formed  in  the  root 
of  Valeriana  officinalis,  and  which  was  lately 
discovered  by  Winkler*  as  a  constituent  of 
athamantin,  a  remarkable  crystalline  body, 
extracted  from  the  root  of  Athamantina 
oreoselinum,  was  some  years  ago  obtained 
by  Dumas  and  Stassf  as  the  product  of 
oxidation  of  the  fousel  oil  (hydrated  oxide  of 
amyl),  to  which  it  relates  in  the  same  man¬ 
ner  as  acetic  acid  does  to  alcohol. 

C4  H5  O  +  aq.  C4  H3  O2  O  +  aq. 


Alcohol.  Acetic  acid. 


Cw  H11 0  +  aq.  C10  H9  O2  O  +  aq. 

Fousel  oil.  Valerianic  acid. 

The  said  chemists,  on  treating  the  fousel 
oil  by  a  mixture  of  lime  and  hydrate  of 
potassa,  at  a  temperature  of  338°  F.,  so  long 
as  hydrogen  was  disengaged,  obtained  vale¬ 
rianic  acid.  Some  time  after,  CahoursJ 
showed  that  the  same  acid  is  formed  when 
vapors  of  fousel  oil,  in  the  presence  of  plati¬ 
num  black,  are  brought  into  contact  with 
oxygen,  an  assertion  which,  by  experiments 
made  in  the  laboratory  of  Giessen,  was  cor¬ 
roborated. 

The  interesting  experiment  of  Dumas  and 
Stass,  on  the  formation  of  valerianic  acid 
from  oil  of  potatoes,  was  soon  followed  by  a 
discovery  of  a  new  method  of  preparing  this 
acid,  which  excited  much  attention. 

M,  Dumas  §  communicated  to  the  Academy 


*  Buchner's  Repertorium,  vol.  xxvii., 
p.  119. 

t  Annalen  der  Chemie ,  etc.,  vol.  xxxv., 
p.  143. 

X  Idid.f  vol.  xxxv.,  p.  312. 

§  Compt.  Rend.,  1841,  p.  262,  and  An¬ 
nalen  der  Chemie  und  Pharmacie.  vol.  xl., 
p.  313. 


of  Sciences  at  Paris  a  note  from  M.  Ch. 
Gerbardt,  by  which  it  appeared  that  this 
atter  chemist,  on  treating  indigo  with  hydrate 
of  potassa,  produced  valerianic  acid. 

According  to  the  directions  of  M.  Gerhardt, 
the  indigo,  cut  into  small  pieces,  is  to  be  put 
into  fused  hydrate  of  potassa,  in  which  it  is 
dissolved,  becoming  yellow,  and  largely  dis¬ 
engaging  ammonia  and  hydrogen.  On  fusion, 
a  mixture  of  carbonate  of  potassa  and  valeri¬ 
anate  of  potassa  is  obtained,  from  which,  by 
distilling  with  dilute  sulphuric  acid,  vale¬ 
rianic  acid  is  separated.  This  method  of 
preparation  is  Stated  to  be  highly  advan¬ 
tageous,  as  Gerhardt  obtained,  in  the  course 
of  an  hour,  considerable  quantities  of  vale¬ 
rianic  acid. 

According  to  Gerhardt,  the  transformation 
of  indigo  into  valerianic  acid  may  be  ex¬ 
pressed  by  the  following  equation  : — 

C16  H5  NO2 +14  HO  = 


Indigo. 

C10  H9  O3,  HO  +  6  C02  +  NH3+GH. 


Hydrated  valerianic  acid. 

The  carbon  of  the  indigo  is  then  divided, 
and,  forming  partly  valerianic  acid  and  partly 
carbonic  acid,  it  combines  with  the  potassa. 
The  carbonic  acid  is  formed  at  the  expense 
of  the  water,  one  portion  of  the  hydrogen  of 
which,  with  the  nitrogen,  produces  ammonia  ; 
the  other  portion  of  the  same  gas  escapes  in 
the  reaction.  This  transformation,  however, 
which  in  the  above  equation  is  so  easily 
developed  on  paper,  does  not  proceed  with 
the  same  facility  in  the  crucible. 

On  communicating  Gerhardt’s  method  in 
the  Annul,  der  Chemie  und  Pharmacie,  Prof. 
Liebig  observed,  at  the  same  time,  that  in 
his  laboratory  the  new  process  of  obtaining 
valerianic  acid  from  indigo-blue  was  not 
confirmed. 

Dr.  F.  L.  Winkler*  afterwards  communi¬ 
cated  some  experiments  on  this  subject.  He 
observed  in  his  essay,  that  the  phenomena 
which,  on  treating  hydrate  of  potassa  with 
indigo,  presented  themselves,  had  a  striking 
resemblance  to  those  which,  on  treating  lyco¬ 
podium  with  the  same  body,  he  noticed  on  a 
previous  occasion.  He  therefore  repeated 
his  former  experiments,  when  this  resem¬ 
blance  was  completely  corroborated.  After 
a  full  description  of  his  method  of  prepar¬ 
ing  the  volatile  acid  from  indigo,  which  is 
identical  with  that  stated  above,  Winkler  says 
that,  on  decomposing  the  indigo,  ammonia  is 
disengaged,  and  on  dissolving  the  residue  in 
an  acid,  a  most  unpleasant  odor  is  perceived, 
reminding  us  of  that  of  the  indigo  solution, 


*  Buchner’s  Repertorium,  vol.xxviii.,p.  70. 
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from  which  the  distilled  liquid  itself  was  not 
free.  This  distilled  liquid,  having  a  strong 
acid  reaction,  was  neutralised  with  hydrate 
of  lime,  filtered,  and,  on  evaporation  in  a 
water-bath,  the  salt  of  lime  obtained  was 
decomposed  by  double  its  weight  of  strong 
phosphoric  acid.  The  acid  obtained  in  that 
way  was  rather  concentrated,  and  its  odor  was 
strikingly  similar  to  that  of  valerianic  acid, 
though,  in  addition  to  that,  another  un¬ 
pleasant  odor  was  observed.  Winkler  then 
describes  the  extraction  of  the  acid  from 
lycopodium,  remarking  that,  on  supersatu¬ 
rating  the  residue  by  sulphuric  acid,  no  solid 
substance  is  separated,  as  in  the  case  of 
indigo,  but  an  oily  combination  of  a  yellow 
color,  and  that  its  solution  is  of  a  much 
more  disagreeable  odor  than  that  obtained 
with  indigo.  He  moreover  states,  that  the 
salt  of  baryta  obtained  with  acids  extracted 
from  indigo  or  lycopodium  are  of  an  astrin¬ 
gent  saline  taste,  and  that  they,  on  the  ad¬ 
dition  of  nitrate  of  silver,  throw  down  no 
precipitate  ;  but  after  some  time  the  solution 
of  silver  is  decomposed,  and  silver  is  de¬ 
posited.  On  the  salt  of  baryta  being  boiled 
with  nitrate  of  silver,  a  reaction  is  induced 
by  the  silver,  precisely  similar  to  that  which 
takes  place  on  boiling  formiate  of  baryta 
with  a  salt  of  silver. 

The  following  are  the  conclusions  which 
Winkler  draws  from  his  experiments  : — The 
acids  obtained  by  treating  indigo  or  lycopo¬ 
dium  by  hydrate  of  potassa,  and  which 
must  be  considered  as  identical,  are  not 
valerianic  acid,  but  most  probably  not  dif¬ 
ferent  from  formic  acid.  The  fact,  however, 
that  the  salt  of  baryta  of  this  acid,  on  being 
decomposed  by  sulphuric  acid,  yields  the 
odor  peculiar  to  valerianic  acid,  is  still 
worthy  of  notice. 

The  experiments  of  Winkler  throw  no 
light  on  this  subject ;  the  question  remains 
as  undecided  as  it  was  before.  Had  this 
intelligent  chemist  analysed  the  salt  pro¬ 
duced,  the  real  nature  of  the  acids  obtained 
on  treating  indigo  or  lycopodium  by  hydrate 
of  potassa,  would  not  have  escaped  his 
notice.  The  properties  to  be  ascertained  by 
the  exterior  senses,  by  that  of  the  taste  and 
smell,  lead  but  too  easily  into  mistakes  of  all 
kinds ;  in  such  a  case  it  is  elementary 
analysis  alone  that  can  decide. 

In  some  remarks  on  the  communication  of 
Winkler’s  experiments,  Professor  Erdmann* 
mentions,  that  he  himself  had  likewise  re¬ 
peated  Gerhardt’s  experiments,  but  merely 
obtained  traces  of  valerianic  acid.  He  hence 
concludes  that  valerianic  acid  can  be  pro- 

*  Erdmann’s  Journ.fur  Prakt.  Chernic, 
vol.  xxvii.,  p.  200. 


duced  only  under  certain  circumst  mces, 
which  in  the  case  of  Winkler’s  experiments 
and  that  of  his  own  cannot  have  taken 
place ;  and  that  for  the  same  reason, 
Fritsche,  in  his  extensive  investigations  on 
the  action  of  hydrate  of  potassa  on  indigo, 
obtained  no  valerianic  acid.  In  conclusion, 
he  adds  that  Gerhardt  is  at  present  occupied 
with  a  minute  investigation  of  valerianic 
acid,  advising  us  to  suspend  giving  an 
opinion  on  his  discovery  until  the  communi¬ 
cation  of  the  treatise  on  the  subject  in 
question,  in  which  he  certainly  will  mention 
the  circumstances  under  which  valerianic 
acid  may  be  extracted  from  indigo. 

This  treatise  *  is  now  published,  but 
though  M.  Gerhardt  dwells  greatly  on  the 
formation  of  valerianic  acid  from  oil  of 
valerian,  and  even  communicates  an  analysis 
of  the  salt  of  silver  of  the  acid  thus  prepared, 
however,  we  are  not  informed  of  the  details 
concerning  the  formation  of  this  acid  from 
indigo. 

To  bring  this  matter  to  a  final  decision, 
therefore,  i  was  requested  by  my  honored 
master,  Professor  Liebig,  to  make  new  ex¬ 
periments  on  this  matter,  and  especially  to 
subject  the  acid  thus  formed  to  an  elementary 
analysis. 

Previous  to  describing  my  experiments, 
may  1  bp  allowed  to  premise  some  remarks. 
Gerhardt  did  not  state  whether,  in  his  expe¬ 
riments,  he  made  use  of  pure  indigo  blue,  or 
of  that  of  commerce,  which,  as  is  known,  con¬ 
tains  a  great  many  impurities.  According 
to  his  equation,  however,  the  valerianic  acid 
is  the  principal  product,  and  is  directly  pro¬ 
duced  from  indigo  blue. 

If,  however,  the  indisputable  data  on  the 
action  of  potassa  on  indigo,  now  before  us, 
are  more  attentively  considered,  then  from 
theoretical  reasons  alone,  the  formation  of 
valerianic  acid  will  appear  to  be  highly 
problematical. 

*  The  action  of  potassa  on  indigo  is  a  real 
process  of  oxidation.  According  to.  the 
duration  of  this  action  and  the  state  of 
concentration  of  the  potassa,  various  pro¬ 
ducts  are  formed,  a  greater  or  less  number  of 
equivalents  of  carbon  being  oxidised  at  the 
expense  of  the  water,  the  hydrogen  of  which 
partly  escapes  and  partly  enters  into  new  com¬ 
binations.  Anthranilic  acid  is  formed  first — 

Clfi  H5  NO2  +  GHO  =  C14  H- NO 1  +  2  CO2  +  4  H 

' - v - '  1 - v - ' 

Indigo.  Anthranilic  acid. 

And  by  prolonging  the  action  it  is  resolved 
into  carbonic  acid  and  anilin  (krystallin) — 


*  Annalen  der  Chernic  und  Pharmacie, 
vol.  xl. 
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Cu  H"  N04  =  2C02  +  C12  H"N 

Anthranilic  acid.  Anilin. 

By  the  disengagement  of  the  anilin,  how¬ 
ever,  the  whole  amount  of  carbon,  which 
might  have  served  for  the  formation  of  the 
valerianic  acid,  is  removed  from  the  sphere 
of  action  of  the  potassa. 

Considerations  such  as  the  preceding,  in¬ 
duced  me  to  consider  the  production  of 
valerianic  acid  from  indigo  to  be  highly 
improbable. 

In  my  experiments,  I  first  studied  the 
action  of  potassa  on  pure  indigo.  Pure 
indigo  (for  which  I  was  indebted  to  the 
kindness  of  Professor  Liebig)  was  heated 
with  hydrate  of  potassa,  in  a  silver  capsule, 
until  a  portion  of  it,  on  being  treated  with 
water  and  acids,  showed  that  the  coloring 
matter  was  entirely  decomposed.  To  the 
residue  was  now  added  a  t titling  excess  of 
sulphuric  acid.  A  vivid  effervescence  of 
carbonic  acid  followed,  yielding  an  odor 
sui  generis,  reminding  us  of  that  of  fresh. 
cowhair.  The  liquid  was  then  filtered 
from  that  which,  on  the  addition  of  the  acid, 
separated  (Chrysalinic  acid  ?  Anthralinic 
acid,&c.)  and  distilled.  I  obtained  a  clear 
liquid,  which,  yielding  the  above-mentioned 
odor,  was  of  an  acid  reaction.  The  liquid 
was  now  treated  with  pure  carbonate  of 
baryta ;  the  mixture  boiled,  filtered,  and 
evaporated  to  dryness  in  a  water-bath.  The 
yellow  residue  was  of  a  glassy  appearance. 
On  being  touched  it  felt  like  gum,  after  a 
few  seconds  leaving  on  the  tongue  a  very 
unpleasant  bitter  taste.  A  portion  of  it,  on 
being  treated  by  sulphuric  acid,  disengaged 
a  strong  odor  of  acetic  acid,  which,  however, 
moreover  presented  the  collateral  odor 
described  by  Winkler.  I  obtained  about 
0*400  grs.  of  this  salt  from  one  ounce  of 
indigo. 

To  obtain  the  quantity  of  this  salt  requi¬ 
site  for  analysis,  I  treated  about  half-a-pound 
of  indigo  by  potassa,  in  the  manner  described, 
decomposed  the  residue  by  sulphuric  acid, 
and  subjected  the  filtered  liquid  to  distilla¬ 
tion.  The  distilled  substance  was  boiled 
with  carbonate  of  baryta,  and  the  salt  of 
baryta  obtained  evaporated  to  dryness  in  a 
water-bath.  To  obtain  the  pure  acid,  this 
salt  was  next  distilled  with  concentrated 
phosphoric  acid.  The  liquid  distilled  over 
was  of  an  acid  reaction  in  the  highest  degree, 
and  yielded  an  odor  like  that  of  acetic  acid. 

I  now  mixed  the  greatest  part  of  it  with 

i.  ii. 

Baryta  „„»«  60’860  ....  62'000  .... 

Acid  39-140  ....  38-000  .... 


100-000  100-000 


carbonate  of  baryta,  and  allowed  the  liquid 
to  stand  for  24  hours.  It  was  then  boiled, 
filtered,  and  concentrated  in  a  water-bath. 
After  two  days  I  obtained  from  the  solution 
a  white  salt  possessing  a  lustre,  crystallised 
in  oblique  rhombic  prisms  ;  this  I  carefully 
pressed  between  blotting  paper,  reduced  to 
powder,  and  dried  during  three  days  in  a 
water-bath.  I  thus  obtained  5  "84  grms.  of 
the  salt. 

On  this  salt  being  boiled  with  alcohol  and 
sulphuric  acid,  acetic  ether  was  manifestly 
perceptible.  On  being  heated  with  arsenious 
acid  in  a  dry  state,  in  an  eprouvette,  it  dis¬ 
engaged  the  horrible  odor  of  alcarsin  (oxide 
of  kakodyl).  The  solution  of  the  salt,  on 
being  treated  with  nitrate  of  mercury,  threw 
down  a  white  granular  precipitate.  Nitrate 
of  silver  occasioned  a  considerable  flaky  pre¬ 
cipitate,  which,  in  the  first  instance,  was  of 
a  pure  white,  but  afterwards  became  reddish, 
and,  on  being  heated,  turned  black. 

The  remaining  quantity  of  the  acid  was 
employed  for  the  preparation  of  the  salt  of 
silver.  With  this  intention,  at  first,  a  few 
drops  of  ammonia  were  added  to  the  liquid, 
and  next,  avoiding  excess,  precipitated  by 
nitrate  of  silver.  The  filtered  precipitate 
was  washed  with  a  mixture  of  alcohol  and 
water — it  being  less  soluble  in  that  mixture 
— protected  against  light,  and  evaporated  in 
a  water-bath. 

ANALYSIS  OF  THE  SALT  OF  BARYTA. 

I.  0*2405  grammes  salt,  heated  to  redness, 
gave  0*1885  grammes  carbonate  of  baryta  = 
0-1464  baryta. 

II.  0*7790  grammes  salt,  treated  with 
concentrated  sulphuric  acid,  gave  0*7360 
grammes  sulphate  of  baryta  =  0*4830 
grammes  baryta. 

For  the  following  determinations,  III  and 
IV,  I  am  indebted  to  the  kindness  of  my 
friend  Mr.  C.  F.  O.  Glassford. 

III.  0*5585  grammes  salt,  heated  to  red¬ 
ness,  yielded  0*4225  grammes  carbonate  of 
baryta  =  0*3436  grammes  baryta. 

IV.  0*4425  grammes  carbonate  of  baryta, 
on  being  treated  with  sulphuric  acid,  yielded 
0*4970  grammes  sulphate  of  baryta  =  0*3261 
grammes  baryta. 

V.  0*7699  grammes  salt,  dissolved  in 
water,  and  precipitated  by  sulphuric  acid, 
yielded  0*7140  sulphate  of  baryta  =  0*4688 
grammes  baryta. 

These  numbers  correspond  to  the  follow¬ 
ing  per  cent.  : — 


III. 

IV. 

V. 

61*52  _ 

58*45  _ 

60*85 

38*48  .... 

41*55  .... 

39.15 

100*00 

100*00  ‘ 

100*00 
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Mean  by  experiment.  Theoretically. 

Baryta .  60*736  60*016  * 

Acid  .  39*264  39*984 


100*000 

And  to  the  acid  the  following  atomic  weights  : — 
i.  ii.  in. 

615*40  ....  586*46  ....  598*G3 

Mean  by  experiment. 

618*03 

ANALYSIS  OF  THE  SALT  OF  SILVER. 

0*2195  grammes  salt,  on  calcination,  left 
0*1445  grammes  of  silver  =  0*15519  grammes 
oxide  of  silver. 

These  numbers  correspond  to  the  follow¬ 
ing  per  cent.  : — 

Experiment.  Theory. 

Oxide  of  silver  ....  70*70  69*48 

Acid  .  29*30  30*52 


100*000 


IV. 

678*50  .... 

Theoretically. 
643*19 


Experiment. 

601*62 


v. 

615*64 


Theory. 

643*19 


COMBUSTION  OF  THE  SALT  OF  BARYTA. 


0*501  grammes  salt,  on  combustion  with 
chromate  of  lead,  yielded  0*341  grammes 
of  carbonic  acid,  and  0*112  grammes  of 
water. 

To  these  numbers  correspond  the  per 


100*00  100*00 

which,  with  reference  to  the  amount  of  ba- 

and  the 

following  atomic 

weights  to  the 

ryta, 

from  the  above 

various  determinations, 

acid  : — 

a  mean  was  taken 

Theory. 

Experiment. 

4  equiv.  carbon 

_  300*000  . 

18*816  . 

.  18*562 

3 

»>  hydrogen 

_  37*500 

•  •  • 

2*352  . 

3 

,,  oxygen 

_  300*000 

18*816  . 

.  18*219 

1 

,,  baryta 

_  956*880 

•  •  • 

60-01G  . 

1594*380 

100*000 

100*000 

Formula  C4  H3  O3  +  BaO 


I  will  now'  communicate  some  experiments 
which,  on  this  occasion,  I  made  with  lyco¬ 
podium.* 

About  two  ounces  of  this  substance,  in 
the  same  way  in  which  I  proceeded  with  the 
indigo,  I  treated  with  potassa.  On  the  de¬ 
composition  of  the  residue  by  sulphuric 
acid,  a  dark  brown  matter,  exhaling  an  odor 
similar  to  that  of  sour  milk,  was  separated. 
The  liquid  was  filtered  from  this  body  and 
distilled.  The  distilled  liquid,  as  in  the 
former  instance,  was  mixed  with  carbonate 
of  baryta,  boiled,  filtered  and  evaporated  in  a 
water-bath.  The  salt  of  baryta,  prepared  in 
that  way,  possessed  all  the  properties  of  that 
obtained  from  indigo,  but  its  quantity  was 
not  sufficient  to  serve  for  an  analysis. 

Therefore,  on  operating  the  second  time, 
I  took  a  larger  quantity  of  lycopodium, 
heating  it  with  potassa  until,  on  treating  it 

*  I  found  that  lycopodium,  on  being 
treated  with  ether  and  alcohol,  imparted  a 
yellow  color  to  these  liquids,  which,  on  fil¬ 
tration  and  evaporation,  yield  a  dark  oil,  of 
a  nauseous  odor.  1  have  not  yet  further  in¬ 
vestigated  it. 


with  a  mineral  acid,  a  solid  body  was  no 
longer  separated.  I  then  supersaturated  the 
whole  residue  by  sulphuric  acid,  wdien  a 
dark  yellow-brown  oil*  was  separated,  ex¬ 
haling  a  very  strong  smell,  resembling  that 
of  excrement ;  the  same  odor  was  possessed 
by  the  liquid,  probably  from  traces  of  the 
oil  dissolved  in  the  sulphuric  acid.  The 
filtered  liquid  was  now  distilled,  it  exhaled 
the  same  odor,  and  was  of  a  very  acid  reac¬ 
tion.  I  now,  in  the  manner  often  described 
above,  prepared  a  salt  of  baryta,  which, 
mixing  it  with  that  obtained  before,  I  dis¬ 
tilled  with  phosphoric  acid.  The  result  of 
the  distillation  was  a  powerful  acid  reaction 
decomposing  the  soluble  carbonates  with 
effervescence.  With  this  concentrated  acid, 

*  The  ethereal  solution  of  this  body  on 
being  filtered  through  animal  charcoal,  loses 
neither  color  nor  odor.  It  is  dissolved  in 
weak  potash  ley,  and,  on  being  treated  with 
common  salt,  it  yields  a  soap  of  soda.  Tn 
mineral  acids  it  is  but  little  soluble.  The 
ethereal  solution  of  the  oil,' on  evaporation, 
leaves  a  residue,  which,  viewed  by  the  mi¬ 
croscope,  presents  a  crystalline  appearance. 
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I  prepared  a  salt  of  baryta  and  a  salt  of  sil¬ 
ver.  They  resembled  the  salts  obtained 
from  indigo,  but  on  recrystallisation  I  could 
not  succeed  in  freeing  them  from'  their  pe¬ 
culiar  odor.  Half  a  pound  of  lycopodium 
yielded  5*3  grammes  salt  of  baryta,  and 
3*12  grammes  salt  of  silver. 

ANALYSIS  OF  THE  SALT  OF  BARYTA. 

I.  0*4240  grammes  salt,  on  calcination, 
gave  03119  grammes  carbonate  of  baryta  = 
02422  grammes  baryta. 

Baryta 
Acid 


II.  0*4080  grammes  salt,  on  being  heated 
with  concentrated  sulphuric  acid,  gave  0*3600 
sulphate  of  baryta  =  0*2362  grammes  baryta. 

III.  0*3480  grammes  salt,  on  combina¬ 
tion,  yielded  0*258  grammes  carbonate  of 
baryta  =  0*2003  grammes  baryta. 

IY.  0  732  grammes  salt,  on  being  heated 
with  sulphuric  acid,  yielded  0*6670  grammes 
sulphate  of  baryta  =  0*4309  baryta. 

To  these  numbers  correspond  the  follow¬ 
ing  per  cent. 


I. 

57*122  .... 

42*878  .... 

II. 

57.892 

42T0S 

hi. 

» •  •  •  57  56  ♦«•>* 

•  *  a  ®  42*44  s  •  •  • 

IV. 

58*83 

41*17 

100*000 

100-000 

100*00 

100*00 

Mean  by  experiment. 


57*850 

42*150 


Theory. 

60*016 

39*984 


100*000  100*000 
To  the  acid  corresponds  the  following 
atomic  weights  :  — 


I.  II.  III.  IV. 

718*25  695*97  705*59  670*15 

Mean  of  the  experiment.  Theory. 

697*49  643.189 


ANALYSIS  OF  THE  SALT  OF  SILVER. 

0*356  grammes  of  the  salt  of  silver,  on  be¬ 
ing  dissolved  in  water,  and  precipitated  by 


hydrochloric  acid,  yielded  0*3010  grammes 
chloride  of  silver  =  0*2435  oxide  of  silver. 

Experiment.  Theory. 

Oxide  of  silver  ..  68*400  69*390 

Acid  ..  ..  ..  31*600  30*610 


100*000  100*000 
Atomic  weight  of  the  acid. 

Experiment.  Theory. 

670*640  643*189 

COMBUSTION  OF  THE  SALT  OF  BARYTA. 

0*4498  grammes  salt,  on  combustion  with 
chromate  of  lead,  yielded  0*314  grammes  car¬ 
bonic  acid  and  0*133  grammes  water. 


TABLE  OF  PER  CENTAGE. 


4  equiv.  carbon  300*000  ..........  18*816 

3  ,,  hydrogen  37*500  ....  ......  2*352 

3  ,,  oxygen  300*000  . .  18*816 

1  ,,  baryta  956*880  ..........  60*016 


19*040 

3*280 

19*830 

57*850 


1594*380  .  100*000  ..........  100*000 

Formula  C4  H3  Os  +Ba  O. 


From  the  above  experiments  we  may  draw 
the  following  conclusions  : — 

The  acid  produced  on  treating  indigo  or 
lycopodium,  by  hydrate  of  potassa,  is  nothing 
but  acetic  acid. 

The  acetic  acid  obtained  on  treating  indigo 
with  hydrate  of  potassa,  seems  to  be  formed 
from  foreign  substances,  which  are  acciden¬ 
tally  mixed  with  the  indigo  blue.  The  re¬ 
duced  indigo  which,  however,  was  not  abso¬ 
lutely  pure,  gave,  indeed,  a  much  smaller 
quantity  of  acetic  acid  than  the  indigo  of 
commerce. 

Finally,  the  valerianic  acid  obtained  by 
Gerhardt — for  the  fact,  with  an  eminent 
chemist  like  him,  admits  of  no  doubt — must 
be  derived  from  a  foreign  substance,  present 
in  the  indigo  employed  by  himself. 

I  cannot  conclude  this  notice  without  ex¬ 


pressing  my  thanks  to  Dr.  A.  W.  Hofmann, 
for  the  kind  readiness  with  which  at  all  times 
he  has  assisted  me  in  my  experiments. 

—nt— 


ON  THE  BILE. 

BY  DR.  E.  A.  PLATNER.* 

The  concordant  results  obtained  by  Messrs. 
Kemp,  Theyer  and  Schlosser  in  analysing 
the  bile,  leave  scarcely  any  doubt  that  the 
bile  is  a  substance  of  a  constant  composition, 
and  that  soda  forms  an  integrant  part  of  it. 
I  have  been  so  happy  as  to  discover  a  fact, 

*  Annalen  dev  Chemie  und  Pharmacie, 
July,  1844. 
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which  seems  calculated  to  remove  every 
doubt  on  that  score. 

In  the  month  of  February  I  already  com¬ 
municated  to  Prof.  Muller,  of  Beilin,  that  I 
obtained  the  bile  in  a  crystalline  state  ;  but 
on  finding,  afterwards,  that  the  ether  em¬ 
ployed  for  the  preparation  contained  a  body 
identical  with  Gmelin’s  resin  of  bile,  I  was 
obliged  to  believe  that  two  entirely  different 
substances  enter  into  the  composition  of 
the  bile,  one  of  which  contains  all  the  ni¬ 
trogen,  and  the  other  all  the  carbon,  hydro¬ 
gen,  and  oxygen  of  the  bile.  By  the  kind¬ 
ness  of  Prof.  Liebig,  however,  1  have  been 
better  informed,  and  1  must  now  consider 
my  original  views  as  the  true  ones.  I  will 
now  relate  the  different  methods  by  which  I 
have  repeatedly  succeeded  in  obtaining  bile 
in  a  crystallised  state. 

Fresh  ox-bile  is  evaporated  in  a  water- 
bath,  as  nearly  as  possible  to  dryness,  then 
exhausted  by  alcohol  and  filtered;  the  filtered 
solution  is  afterwards  decolored  by  charcoal, 
or,  if  this  be  not  done  in  a  manner  to  be 
explained  in  the  sequel,  by  the  protoxide  of 
tin,  or  it  is  not  decolored  at  all.  The  result 
was  still  the  same ;  a  new  proof  that  the 
coloring  matter  does  not  constitute  an  essen¬ 
tial  part  of  the  composition  of  the  bile.  The 
decolored  or  not  decolored  solution  of  bile, 
is  allowed  to  stand  for  some  days,  when  some 
mucus  is  still  separated.  The  liquid  is  then 
filtered  again,  and  examined  by  absolute  al¬ 
cohol,  and  if  this  latter  body  render  it  tur¬ 
bid,  its  quantity  must  be  augmented  and 
filtered  again.  The  way  of  proceeding  is 
now  again  various.  We  either  pass  through 
the  liquid  a  stream  of  hydrochloric  acid  until 
it  becomes  of  a  slightly  acid  reaction,  or  an 
alcoholic  solution  of  oxalic  acid  is  added  so 
long  as  it  throws  down  a  precipitate.  1 
once  employed  a  watery  solution  of  oxalic 
acid,  and  the  result  was  quite  the  same.  The 
precipitate  obtained  was  filtered,  and  hydro¬ 
chloric  acid  was  employed,  which  w'as  re¬ 
moved  by  digestion  with  oxide  of  lead  ;  if, 
however,  oxalic  acid  was  made  use  of,  the 
excess  was  removed  by  carbonate  of  lead. 
If  it  is  intended  to  decolor,  and  at  the  same 
time  to  collect  separately  the  coloring  mat¬ 
ter,  then  to  the  liquid,  treated  first  by  oxalic 
acid,  and  next  by  carbonate  of  lead,  after 
having  diluted  it  with  £  water,  we  add  some 
protoxide  of  tin,  and  constantly  stirring, 
heat  it  till  it  boils.  The  coloring  matter 
combining  with  the  tin  is  precipitated,  and 
the  liquid  becomes  yellow  ;  after  the  whole 
of  the  coloring  matter  is  thrown  down,  the 
liquid  is  to  be  filtered  from  the  precipitate. 
The  bright  green  precipitate,  and  in  some 
places  colorless,  remaining  on  the  filter,  is 
to  be  washed  with  water  put  into  s  bottle 


containing  alcohol,  mixed  with  a  few  drops  of 
sulphuric  acid,  and  shaken  until  the  whole 
of  the  coloring  matter  be  extracted,  ami  the 
precipitate  becomes  perfectly  white.  It  is 
then  to  be  [filtered,  and  to  the  fine  green 
liquid  which  passed  through,  much  water  is 
added,  and  it  is  allowed  to  stand.  The 
coloring  matter  was  then  separated  in  Hakes. 
To  collect  these,  the  vessel  is  gently  heated. 
The  coloring  matter  is  rather  firmly  adhe¬ 
rent  to  the  inner  sides  of  the  vessel,  and  the 
supernatant  liquid  may  be  poured  off.  To 
separate  the  flakes  of  the  coloring  matter 
by  filtration,  i.s  a  slow  process ;  lor  the. 
filter  very  soon  becomes  obstructed,  and 
the  liquid  ceases  to  pass  through  it.  The 
collected  coloring  matter  is  repeatedly 
washed  with  water,  dried  in  the  air, 
and,  by  absolute  ether,  freed  from  fat.  It 
now  represents  a  green  resinous  mass,  easily 
reduced  to  a  state  of  powder,  insoluble  in 
\tater,  but  easily  soluble  in  alcohol.  It  dis¬ 
solves  with  difficulty  in  ether,  and  the  more 
so  the  less  alcohol  is  contained  in  the  ether. 
It  has  no  odor,  and  is  of  a  bitterish  taste. 
Insoluble  in  muriatic  and  sulphuric  acids, 
easily  soluble  in  potassa  and  ammonia,  the 
green  color  being  transformed  into  yellow. 
On  applying  heat,  the  same  change  of  color 
takes  place.  Heated  with  potassa,  ammonia 
is  disengaged.  If  this  is  not  furnished  by 
another  substance,  the  coloring  matter  of  the 
bile  cannot  be  identical  with  chlorophylle 
as  is  thought,  by  Berzelius. 

The  bile  filtered  from  the  precipitates,  be 
it  decolored  or  not,  is  freed  from  the  metals 
dissolved  in  it,  as  lead  or  tin,  by  a  stream  of 
sulphuretted  hydrogen  passed  through  it ;  it 
is  filtered  again,  and  allowed  to  stand  for 
some  time,  the  solution  diluted  with  water, 
and  when,  for  the  most  part,  eholoidinic  acid 
is  separated,  which  i.s  to  be  attributed  to  part 
of  the  bile  being  decomposed ;  hence  at  the 
same  time  some  taurin  was  produced.  The 
solution  of  the  bile  is  removed  from  the 
eholoidinic  acid  and  evaporated  to  dryness. 
This  must  be  done,  by  continued  stirring  to¬ 
wards  the  end  of  the  operation.  The  liquid 
does  not  solidify  when  hot,  but  ought  not  to 
be  removed  from  the  water- bath  before  it  can 
be  drawn  by  a  glass  rod  into  readily  solidify¬ 
ing  and  brittle  long  threads.  The  evaporating 
capsule  is  then  cooled,  and  the  mass  contained 
therein  -is  reduced  to  powder,  before  it  can 
attract  humidity.  This  powder  is  now  dis¬ 
solved  in  water  with  a  milky  appearance, 
which  is  to  be  attributed  to  the  eholoidinic 
acid  combined  with  undecomposed  bile. 
The  powder  is  afterwards  thrown  into  a 
phial,  and  as  much  absolute  alcohol  is  added 
as  is  requisite  to  dissolve  it  when  hot,  which 
generally  amounts  to  a  yolume  equal  to  it- 


CHEMISTRY. 


449 


self.  A  great  quantity  of  ether,  from  10 — 15 
volumes  is  then  poured  on  the  solution,  and 
is  for  some  days  exposed  in  a  closed  vessel  to 
a  strong  and,  if  possible,  increasing  cold.  I 
always  took  advantage  of  some  cold  win¬ 
ter  nights,  when  it  froze  very  hard.  In  apply¬ 
ing  artificial  cold,  many  difficulties  stand  in 
our  way.  On  the  bottom  of  the  vessel,  crys¬ 
tals  are  then  formed,  which  are  mixed  with  a 
yellow,  not  crystalline,  mass  (choloidinic 
acid).  On  the  inner  sides  of  the  vessel  and 
in  the  ether  itself,  there  appear,  moreover, 
arranged  in  the  form  of  stars,  perfectly  color¬ 
less  white  crystalline  needles.  The  most 
beautiful  ones  I  one  day  obtained  from  the 
ether  poured  on  undecolored  bile,  after  I 
had  given  up  all  hopes  of  obtaining  any  from 
it.  Under  favorable  circumstances  the  mass 
crystallising  on  the  bottom  perfectly  separates 
from  the  choloidinic  acid.  The  ether  is 
poured  off,  the  residue  dissolved  again  in 
spirit  of  wine,  and  ether  again  poured  on 
it.  This  may  be  several  times  repeated.  The 
ether  poured  off  is  collected,  mixed  with 
absolute  ether  and  again  exposed  to  a  low 
temperature.  A  greater  quantity  of  crystals 
is  formed.  The  crystals  obtained  in  that  way 
are  entirely  pure  bile,  or,  according  to  Lie¬ 
big,  acid  fellinate  of  soda  :  they  are  of  a 
sweetish  taste  with  a  bitter  aftertaste,  very 
easily  soluble  in  water  and  alcohol.  In  the 
air  they  instantly  deliquesce,  and  therefore 
must  be  only  kept  in  ether  or  in  their  mother 
liquor.  Their  solution  I  found  to  be  neutral, 
but  the  crystals,  on  deliquescing  in  the  air, 
are  manifestly  of  an  acid  reaction.  On  the 
addition,  however,  of  some  water,  this  acid 
reaction  is  removed.  The  solution  is  not 
precipitated  by  sugar  of  lead,  but  acetate 
of  lead  and  nitrate  of  silver  throw  down  a 
white  precipitate.  Muriatic,  sulphuric  and 
nitric  acids,  even  when  concentrated,  do  not 
render  it  turbid.  Professor  Liebig,  however, 
found  that  the  crystals  which  I  sent  to  him 
were  precipitated  by  sugar  of  lead,  when  the 
acid  reaction  was  previously  neutralised.  Pie 
found,  moreover,  that  the  aqueous  solution, 
which,  on  being  treated  at  a  low  tempera¬ 
ture  with  muriatic  acid,  does  not  become 
turbid,  on  being  heated  was  rendered  turbid, 
and  deposits  oily  drops  ;  that,  on  adding  some 
water,  it  became  whitish,  turbid  and  solid. 
If  the  muriatic  acid  is  removed  and  water 
then  poured  on  it,  the  oily  bodjr  is  perfectly 
dissolved,  and  may  be  precipitated  again  by 
an  addition  of  muriatic  acid.  This  behaviour 
characterises  the  fellinate  of  soda  (pure  bile). 
The  solution  of  the  crystals,  on  being  heated 
with  moderately  concentrated  sulphuric  acid, 
the  liquid  presented  the  color  and  appearance 
of  old  bile.  After  this,  Prof.  Liebig  doubts 
not  for  a  single  moment  that  I  succeeded  in 

Vo u  Ih 


obtaining  the  acid  fellinate  of  soda  in  a  crys¬ 
tallised  state. 

The  ether  employed  in  crystallisation  being 
distilled  off  a  body  remains,  which,  on  re¬ 
peated  boiling  with  water,  behaves  entirely 
like  Gmelin’s  resin  of  the  bile.  On  being 
dried  it  becomes  brittle,  and  is  easily  reduced 
to  powder  ;  on  combustion  it  leaves  no  ashes. 
Insoluble  in  water,  but  easily  soluble  in  al¬ 
cohol,  from  which,  by  an  addition  of  water, 
it  is  precipitated  with  a  milky  appearance. 
The  solution  strongly  reddens  litmus  paper, 
expelling  carbonic  acid  from  carbonate  of 
ammonia  and  carbonate  of  soda ;  and,  com¬ 
bining  with  this  latter  substance,  it  is  soluble 
in  water.-  It  is  likewise  dissolved  by  caustic 
potassa,  soda  and  ammonia,  but  not  by  car¬ 
bonate  of  potassa.  With  a  development  of 
reddish  fumes,  disengagement  of  heat  and 
effervescence,  it  is  dissolved  by  concentrated 
nitric  acid.  In  this  solution  salts  of  lime 
produce  a  turbidness ;  probably  oxalic  acid 
was  produced.  By  sulphuric  acid,  though 
slowly,  with  a  dark  red,  or  black  red  color, 
it  is  likewise  dissolved. 

In  conclusion,  I  will  make  some  remarks 
on  the  coloring  matter  of  the  bile.  It  is 
known  that  bile,  on  being  treated  with  acids 
and  free  access  given  to  the  air,  in  time 
becomes  green  ;  but  by  nitric  acid  the  change 
of  color  is  instantaneous.  It  becomes,  at 
first,  green,  then  blue,  violet,  and  finally 
yellow.  The  nitric  acid  afterwards  destroys 
the  coloring  matter.  According  to  my  ex¬ 
perience,  however,  the  mere  access  of  air 
may  in  time  produce  the  same  change  of 
color  ;  for  an  alcoholic  solution  of  bile,  on 
being  for  a  longer  time  exposed  to  the  air, 
becomes  at  first  green,  which,  by  degrees, 
is  changed  into  a  perfectly  red  color. 
These  changes  of  color  are  undoubtedly  pro¬ 
duced  by  a  progressive  oxidation  of  the  color¬ 
ing  matter.  The  coloring  matter  extracted 
from  the  bile  by  Berzelius  with  baryta  con¬ 
tains  no  nitrogen ;  but  the  billinic  coloring 
matter  prepared  by  myself  in  the  manner 
above  stated,  contains  nitrogen.  May  this 
subject,  therefore,  be  recommended  for  a 
further  investigation. 

-~nt — 


ON  SOME  NATURAL  PHOSPHATES 
AND  ARSENI ATES  OF  COPPER. 

BY  DR.  O.  8.  KUHN.* 

The  uncertainties  which,  with  regard  to 
phosphates  and  arseniates,  and  other  sub¬ 
stances  of  a  similar  nature,  are  very  nume- 

*  Annalen  dev  Ckemie  wid  Pharmacies 
July,  1844» 
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rous,  have  occupied  my  mind  for  many 
years;  but  the  unfavorable  circumstances 
of  my  civic  position  prevented  me  from 
devoting  the  necessary  trouble  and  care  to 
experiments  requisite  for  this — on  account  of 
its  numerous  consequences — important  sub¬ 
ject.  Not  to  lose  priority  of  knowledge, 
which  is  generally  dated  from  the  moment 
of  publication,  by  delaying  the  communica¬ 
tion  of  the  facts  established,  and  not  to  pro¬ 
mote  the  views  of  those,  who,  for  certain 
reasons,  deny  or  pretend  not  to  be  aware  ot 
the  many  circumstances  which,  with  refe¬ 
rence  to  practical  chemistry,  render  my  sphere 
of  action  difficult,  I  preferred  to  give  in 
the  mean  time  an  extract,  though  the  sub¬ 
ject  will  only  have  its  full  interest  when 
treated  in  proper  connexion. 

The  three  modifications  of  phosporie  acid, 
as  has  certainly  been  felt  by  a  great  many 
chemists,  and  actually  maintained  by  some, 
are  not  yet  ascertained  beyond  doubt.  The 
investigations  of  Graham  do  not  go  further 
than  the  salts  of  soda,  and  on  that  small 
point  it  has  been  ventured  to  build  a  large 
winged  edifice ;  its  wavering  at  the  least 
shock  cannot,  therefore,  surprise —  diffi¬ 
culties  of  the  kind  proceed  from  the  natural 
phosphates  and  arseniates;  and,  on  nearer 
investigation,  a  great  many  originate  even 
from  artificial  salts.  We  first  detail  some 
analyses  which  seem  to  confirm  Graham’s 
views. 

LIBETHINITE. 

Fine  emerald-green  crystals  give  with  the 
blowpipe  no  trace  of  arsenic,  become 
opaque  in  the  glass-tube,  assuming  a  pis¬ 
tachio,  green  color.  0*678,  on  being  calcined 
lost  O’ 025.  On  being  treated  with  nitric 
acid  0*115  remained  undissolved;  this  wras 
mothcrstone,  consisting  of  quartz,  and 
could,  therefore,  have  contributed  nothing 
to  the  loss.  The  boiling  solution  was 
treated  with  an  excess  of  caustic  potassa, 
and  after  the  oxide  of  copper  (0*378)  sepa¬ 
rated,  the  liquid  acidulated  by  nitric  acid, 
and  acetate  of  lead  added  ;  by  the  precipitate 
amounting  to  0*001  we  are  tocalculate  0*158 
phosphoric  acid. 

A  second  and  still  purer  portion  of 
mineral,  amounting  to  0*042,  had  lost 
0*026,  left  undissolved  0*034,  and  copper 
separated  by  sulphuretted  hydrogen,  and 
then  oxidated  0*407.  Of  the  remaining 
liquid  the  sulphuric  acid  was  separated  by 
nitrate  of  baryta,  and  on  treating  with 
acetate  of  lead  1*238  precipitate  obtained, 
which,  on  the  addition  of  sulphuric  acid, 
gave  1*439  sulphate  of  lead  (=1*059  oxide 
of  lead) ;  hence  the  phosphoric  acid  amounts 
to  0*179. 


The  results  of  the  two  analyses  of  the 
libethinite  are  as  follow  : — 

Cu  O....  66*55..  66*94..  4..  158*4..  66*33 

PO5  _  28-00..  29*44..  1..  71-4..  29*90 

HO  _  4*43..  4*05..  1..  9*0..  3*77 


98*98  100*43  238*8  100*00 

The  formula  to  be  derived  from  this  would 
be — 

(3  Cu  O  +  PO*)  +  (Cu  O  +  HO) 

PHOSPHATE  OF  COPPER  FROM  LIBETHIN. 

The  mineral  is  fibrous  with  concentrically 
conchoid  fragments,  more  compact  than 
that  of  the  Yoigtland,  in  its  fracture  of  the 
lustre  of  wax,  with  the  appearance  of  a 
fused  substance.  It  is  endowed  with  the 
property,  on  calcining,  of  falling  to  pow¬ 
der,  without  decrepitation.  From  this  pro¬ 
perty  we  might  derive  the  name  of  the 
mineral  (though  its  peculiarity  does  not 
only  consist  in  that,  but  likewise  in  its 
mixture,)  and  call  it  copper  diaspor,  were  it 
not  that  this  might  lead  us  to  mistake  it  for 
other  bodies.  Since,  on  calcining,  the  amount 
of  water  cannot  be  well  determined — it  was 
tried  once,  and,  notwithstanding  all  precau¬ 
tions,  9*35  per  cent.,  hence  by  one  half  too 
much,  were  found.  J  preferred  most  care¬ 
fully  to  determine  the  two  other  constituent 
parts,  and  to  take  the  loss  as  water. 

The  portion,  which  on  calcining  gave  9*35 
loss,  contains  in  addition  to  that  67*00  per 
cent,  oxide  of  copper,  and  24*22  phosphoric 
acid. 

0*975  of  the  calcined  mineral  furnished 
0*715  oxide  of  copper,  and  1*455  lead  pre¬ 
cipitate,  of  which  1*628  sulphate  of  lead 
(  =  1*198  P  bO)  could  be  prepared. 

1*100  of  the  uncalcined  mineral  left,  on 
solution  in  nitric  acid,  0*011  undissolved; 
on  precipitating  with  caustic  potassa  1  ob¬ 
tained  0*758  oxide  of  copper,  and  the  pre¬ 
cipitate  of  lead  produced  afterwards  =  1*4 69 
gave  1*639  sulphate  of  lead,  of  which 
1*206261  oxide  of  lead  are  found  by 

calculation. 

By  the  two  first  experiments  it  is  proved, 
without  leaving  any  doubt,  Cu  O  :  PO5  =  5  :  1 . 
The  last  experiment  gives  the  following  per 
cent,  and  calculation  : — 

Cu  O _ 69*61 _ 5 _ 198*0 _ 68*89 

PO& . 24-13....  1..  ..  71-4..  ..24-85 

HO...'...  6-2(3..  ..  2..  ..  18*0....  6*26 

100-00  287-4  100-00 

The  formula  hence  derived  therefore  is, — 
.  (3  Cu  0+P05)+2  (Cu  O-f  HO). 

PHOSPHOROCHALCITE. 

From  Rheinbreitenbach  ;  compact,  bluish- 
green  ;  in  some  cavities 'Of  the  motherstone 
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n  scarcely  discernible  crystals,  which  I  could 
not  recognise  with  the  microscope ;  in  some 
places  covered  with  a  dark  (brownish  ?) 
coating  ;  being  changed,  on  calcining,  in  the 
same  manner  as  the  libethinite  and  the 
phosphorochalcite  of  Hirschberg.* 

1*844,  on  calcination,  lost  0*152  =  8*134 
per  cent. 

0'740  lost,  on  calcination,  0‘062  ;  the 
sulphuret  of  copper  precipitated  by  sul¬ 
phuretted  hydrogen  from  a  solution  of  nitric 
acid  yielded  0’510  oxide  of  copper  ;  from 
the  remaining  liquid,  after  the  separation  of 
the  sulphuric  acid  by  baryta,  acetate  of  lead 
threw  down  O’ 925,  of  which  0-3.63  has 
been  calculated  to  be  phosphoric  acid. 

0-649  picked  light  green  mineral,  on 
calcination,  lost  8'95  per  cent. ;  caustic 
potassa  from  the  nitric  solution  threw  down 
0*321  oxide  of  copper,  and  of  0"526  of  the 
precipitated  salt  of  lead  0*580  sulphate  of 

CuO .  68*92..  ..  68*44.. 

PO5  .  22*03 _ 21*11.. 

HO  ..  8*134..  ..  8-38..  ..  8*95. 


99*33  98*50 

These  analyses,  therefore,  corroborate 
that  of  the  mineral  of  Hirschberg,  which 
has  been  considered  as  somewhat  doubtful ; 
but  the  latter  was  manifestly  purer. 

Its  formula  would  be, — 

(3  Cu  0-}-PQ5)4~3  (Cu  Q-j-HO). 

In  the  calcined  residues  of  these  three 
minerals,  if  means  were  given  to  decide 
upon  whether  we  had  not  mere  mixtures  to 
deal  with,  we  had  ascertained  three  new 
modifications  of  phosphoric  acid — 

4  RQ  +  PO5  ;  5  RO+PQ5  ;  6  RO+PO5 

But  in  fresh  minerals  the  watei*  contained 
leads  to  a  simple  series ;  the  three  bodies 
namely  are  to  be  considered  as  combinations 
of  common  phosphoric  acid  with  oxide  of 
copper  and  1*2  or  3  hydrated  oxide  of 
copper. 

EUCHROITE. 

Owing  to  the  high  price  of  this  substance  I 
could  till  now  make  only  two  analyses,  which 
unfortunately  were  discrepant  to  such  an 
extent,  as  not  to  enable  me  to  remove  the 
doubts  prevailing  with  regard  to  the  formula 
of  its  composition.  In  one  instance  I  dis¬ 
solved  in  nitric  acid,  and  after  having  re¬ 
moved  the  copper  by  an  excess  of  caustic 
potassa,  I  precipitated  the  arsenic  acid  by 
acetate  of  lead.  In  that  way  I  obtained  from 
0*958  mineral,  0*450  oxide  of  copper,  and 
1*000  precipitate  of  lead,  which  yielded  0*029 
sulphate  of  lead ;  the  filter  gave  0*029  sul- 

*  Vide  these  Annals,  vol.  xxxiv.,  p,  218. 


lead  were  produced  ;  hende  the  phosphoric 
acid  amounted  to  0*099. 

A  portion  of  another  piece,  of  the  same 
color,  but  wifh  eonchoulal  fragments,  simi¬ 
lar  to  that  of  Hirschberg,  though  not  so 
manifestly  fibrous  and  rather  more  dense 
in  the  fracture,  taken  from  most  carefully 
selected  specimens  of  0*889  lost,  on  calcina¬ 
tion,  0-065  ;  on  dissolution  0*175  of  the 
gangue  remained,  which,  since  1*583,  on 
calcining,  left  1*547,  most  having  been  yielded 
by  0*179  of  a  fresh  gangue;  the  pure  salt 
of  copper,  therefore,  amounted  to  0*0710 
and  the  quantity  of  its  water  (the  loss  on 
calcination  taken  for  it)  to  0*061.  The 
oxide  of  copper  (re-formed  by  the  obtained 
sulphuret  of  copper)  weighed  0*489 ;  by 
combining  with  oxide  of  lead  the  phosphoric 
acid  was  found  to  be  0*152. 

The  result  was,  therefore, — 

..  68*87.. ..  6 _  237*6.. ..  70*70 

..21*41....!....  71*4. ...21-24 


..  8*59..  ..3..  ..  27*0..  ..  8*06 
98*87  336*0  100*00 


phate  of  lead.  The  piece  examined  lost,  on 
calcination,  0*210. 

In  the  second  instance,  0*898  were  exa¬ 
mined  ;  the  mineral  was  dissolved  in  mu¬ 
riatic  acid,  treated  with  sulphuretted  hy¬ 
drogen,  and  the  sulphuret  of  copper,  as 
soon  as  it  was  completely  separated,  filtered  : 
from  this,  and  the  much  later  appearance  of 
sulphuret  of  arsenic,  the  oxide  of  copper  and 
the  arsenic  acid  was  partly  determined, 
partly  calculated.  After  the  liquid  had  been 
completely  freed  from  the  sulphurets,  lime 
was  still  found,  which  gave  0*018  carbonate. 

Hence  these  analyses  furnished  : — 

Ca  O  .  1*12 

Cu  O  ...  46*97. .  46*99. .  4. .  158*4. .  47*09 
As  O5  .  ..34*42..  32*42..  1..  115*0.. 34*19 
HO  ....  19*31..  19*31..  7..  63*0. .18-82 


100*70  99*84  336*4  100*00 

The  lime  has  not  been  considered  in  the 
calculation,  which  was,  indeed,  very  embar¬ 
rassing.  The  empyric  formula  would  then 
be  :  — 

4  Cu  0  + As  05  +  7  HO; 
which  was  changed  into — 

2  (Cu  O  +  HO)  +  (2  Cu  O  +  As  O5  +  5  HO). 
We  can  adduce  no  proof  of  the  correctness 
of  the  analyses;  it  is  merely  the  analogy 
with  other  arseniates  that  speaks  for  it.  For 
what  could  prevent  us  from  writing — 

(Cu  O  +  HO)  +  (3  Cu  O  +  As  O5  +  6  HO)  ? 

But  what  does  analogy  prove  in  this  case  ? 
Likewise  nothing.  For  if  the  series  of  the 
naturally-occurring  hydrated  arseniates  after 

2G2 
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tlip  best  analyses  and  calculations  made  with 
them  are  reviewed,  it  remains  still  doubtful 
in  which  of  Graham’s  modifications  they 
ought  to  be  classed,  as  the  water  may  be 


disposed  in  an  arbitrary  manner.  To  elu¬ 
cidate  this  by  some  farther  examples,  we 
may,  for  instance — 


Instead  of  2  Cu  O-J-As  O’-f-  G,  5,  o  HO,  write 


{  2  C .?0  }  +A8  0»+5,4,  2  HO. 


Instead  of  (3  Cu  ()  + As  05-f  8  HO)  wu*ite(2  Cu  O-f-As  Or'-f7  HO)-f  (Cu  O-j-HO). 
Instead  of  (2  Cu  O-f-AsO-’+G  IIO)-f  3  (Cu  O-f  HO)  (Kupferschauml,  write  (3  Cu  O-f 

As  06+7  HO) +2  (Cu  O+HO). 


In  the  formula  of  scovodite  two  kinds  of 
salts  are  introduced  ;  viz. — 

V2  Fe  O+As  OM-G  HO)-{-(Fc*  0!+As  O' 
3HO). 

But  which  may  be  altered,  if  the  first  part  is 
arranged  in  the  same  manner  as  it  is  in  the 
pharmaeolith  ;  viz. — 

C  2  Fe  O  1+AsO'+5  HO,  etc. 

If  v\Te,  however,  turn  to  the  anhydrous 
natural  arseniates,  we  find  that  the  arseniate 
of  lead  of  Johann  Georgstadt,  analysed  by 
Wohler,  and  the  Berzeliite,  are  the  only  ones 
whieh  allow  of  no  doubt.  It  was  ascertained 
that  they  are  both  terarseniates.  Whereas 
the  hedyphane,  according  to  the  analysis  of 
Kersten,  and  the  Nussierite,  according  to  that 
of  Barruel,  are  by  no  means  terarseniates, 
provided  these  analyses  be  correct.  For  the 
first  of  these  minerals  is  calculated  a  formula 


which  is  remarkable  for  its  symmetry;  viz. — 
3  Pb  Cl  +  4  [(H  Pb  O  +  2  Ca  O)  |  + 

(1-|  PO5  +  2  As  0s)]. 

The  formula  of  the  Nussierite  is,  with  re¬ 
ference  to  the  proportion  between  its  oxacids 
and  bases,  conformable  : — 

Pb  Cl+6  [(H  Pb  0+1  Ca  O)  i+  {  ,  ^q5] 

In  this  instance,  the  oxide  of  iron  men¬ 
tioned  by  Barruel,  as  originating  from  the 
gangue,  lias  been  left  out ;  and  even  if  it  had 
been  taken  as  an  essential  constituent  part 
of  the  mineral,  even  this  would  not  have 
rendered  possible  the  assertion  of  a  terarse- 
niate.  The  composition  of  the  hedyphane 
could  also  have  been  expressed  by  the  fol¬ 
lowing  formula  : — 


Pb  Cl+2  Pb  O  * 


H,(2PbO-H 


As  O5 
1  §  PO) 

.3,  (2paO+{  AsO5 


L  f  PO5) 

Which,  how?ever,  does  not  faithfully  repre¬ 
sent  the  amount  of  lime  and  arsenic  acid  (or 
of  the  latter  alone)  :  the  first  by  1  per  cent, 
too  lowr,  the  second  by  1  per  cent,  too  high. 
A  similar  alteration  in  the  formula  of  the 
Nussierite  cannot  be  brought  about.  Pb  Cl-f- 
4  Pb  O  ought  then  to  be  admitted.  Both 
the  minerals,  however,  allow  of  a  third 
formula,  by  which  the  phosphates  and  arse¬ 
niates  would  be  represented  by  2|  of  the 


bases.  That  such  in  general  do  occur  is 
out  of  the  question  ;  but  whether  they  do 
exist  in  our  case  is  very  doubtful. 

From  all  these  salts  of  lead,  however,  no 
consequence  may  he  drawn  with  reference  to 
arseniates,  all  of  which  contain  phosphoric 
acid  ;  and  it  seems  probable  that  the  arsenic 
follows  the  type  of  the  phosphoric  acid,  nearly 
in  the  same  manner  as  sulphate  of  copper 
that  of  sulphate  of  iron,  and,  vice  versa,  on 
their  combination  with  water  during  crys¬ 
tallisation  ;  and  hence  the  only  indisputably, 
by  itself,  constituted  terarseniate,  would  be 
the  Berzeliite.  And  consequently  it  follows, 
that  this  mineral  is  of  the  greatest  interest 
for  mineralogy,  and  of  the  highest  importance 
for  sceintific  chemistry. 

May  1  be  allowed  to  add  a  few  words  with 
reference  to  the  Berzeliite.  Berzelius,  in  his 
Jahresbericht  xxi.,  rejected  this  name,  pro¬ 
posed  by  myself,  and  recommended  another. 
However  successful  and  busily  employed 
again  in  recent  times  the  great  and  most 
esteemed  man  was  in  contriving  new  names, 
in  this  case,  for  reasons  which  find  their 
explanation  in  human  nature,  he  failed. 
The  argument  adduced  against  my  proposal, 
that  another  mineral  bears  already  the  same 
name,  is  of  no  consideration,  for  the  name 
berzeline  was  given  to  a  child  not  yet  born, 
to  a  mineral  the  properties  of  which  are  not 
ascertained.  The  advice  of  Berzelius  to  call 
it  talk-pharmakolith  is  very  ill  chosen ;  for 
not  only  would  talk-phannakolith.be  iden¬ 
tical  with  pikropharmakolith,  but  my  mine¬ 
ral,  as  I  think  1  have  (in  its  proper  place*) 
shown  clearly  enough,  has  nothing  in  com¬ 
mon  writh  the  pharmakolith,  except  that  they 
both  contain  lime,  magnesia,  and  arsenic 
acid  ;  but  the  circumstances  are  very  dis¬ 
crepant,  and  their  amount  of  water  is  like¬ 
wise  opposed  to  their  being  put  upon  a  pa¬ 
rallel.  Finally,  the  mineral  is  by  no  means 
to  be  considered  as  a  mixture  ;  both  the  prin¬ 
cipal  salts,  the  terarseniate  of  lime,  as  well 
as  that  of  magnesia,  are  in  the  same  way 
combined  in  definite  proportions  as  their 
carbonate  and  silicates  with  the  bases  in  the 
bitterkalk,  augit,  and  hornblende.  The 
adoption  or  nonadmission  of  the  respective 


*  These  Annals,  vohxxxiv.,  p,  216, 
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names  may  be  left  to  the  decision  of  impartial 
naturalists.  For  the  sake  of  such  a  trifle 
as  a  name,  I  will  waste  no  further  words. 

— nt — • 


ON  THE  DISTRIBUTION  OF  MINE- 
RAL  SUBSTANCES  IN  INDIVIDUAL 
ORGANS  OF  PLANTS.* 

BY  DR.  A.  YOGEL,  JUN, 

The  inorganic  constituent  parts  are  not  in 
the  same  manner  distributed  throughout  the 
whole  plant,  but  they  are  in  its  several  organs 
variously  grouped.  The  ashes  of  the  root 
and  those  of  the  trunk  differ  not  only  quan¬ 
titatively,  but  also  qualitatively  from  the 
ashes  ot  the  leaves,  flowers  and  fruit.  Hert- 
wig,  at  the  request  of  Prof.  Liebig,  showed 
that  this  is  the  case  with  reference  to  some 
plants. f  For  instance,  the  ashes  of  the  tuber 
of  potatoes  are  essentially  different  from  the 
ashes  of  the  herb  of  potatoes,  the  ashes 
of  the  bark  are  again  different  from  those 
of  the  wood.  I  made  some  experiments  with 
residues  of  ashes  of  individual  organs  of 
plants,  with  the  view  of  assisting  in  finding 
out  the  laws  by  which  the  distribution  of 
fixed  substances  in  the  individual  organs  of 
plants  are  regulated.  Since  in  these  experi¬ 
ments  it  was  not  the  ashes  themselves,  but 
rather  their  mutual  relation  which  was  to  be 
considered,  it  was  naturally  totally  indifferent 
which  was  the  plant  that  became  matter  of 
investigation.  I  therefore  selected  such 
plants  as  could  easily  and  completely  be  con¬ 
verted  into  ashes ;  for  the  analysis  of  ashes 
containing  much  coal,  viz.,  those  which  on 
continued  ignition  still  contain  3 — 4  per  cent, 
coal  is  always  liable  to  great  mistakes. 

Through  the  kindness  of  Counsellor  de 
Martius,  I  obtained  from  the  Royal  Botani¬ 
cal  Garden  at  Munich  several  parcels  of 
plants,  which,  their  individual  organs  having 
been  separated  and  washed,  were  reduced  to 
ashes.  To  separate  the  soluble  parts  from 
those  that  are  insoluble,  I  treated  the  ashes 
with  boiling  water.  The  residue  insoluble  in 
water  was  then  dissolved  in  muriatic  acid, 
and  the  phosphoric  earths  as  well  as  the  oxide 
of  iron  were  afterwards,  by  caustic  ammonia 
freed  from  carbonic  acid,  precipitated  from 
their  acid  solution.  The  liquid  was  then 
filtered,  and  the  lime  determined  by  oxalate 
of  ammonia,  and  after  this  had  been  separated 
the  magnesia  was  precipitated  by  phosphate 
of  soda. 

Fselected  for  the  first  experiment  the  ashes 
of  pyrus  spectabilis,  and  analysed  the  ashes 

*  Annalen  der  Chemie  und  Pharmacies 
July,  1844. 
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of  the  trunk,  the  leaves  and  fruits  each  by 
themselves. 

1.  Trunk . — The  trunk,  after  having  been 
cut  into  small  pieces,  burns  easily,  and  on 
being  calcined  over  a  spirit  lamp  finally  yields 
white  ashes  amounting  scarcely  to  0'1  per 
cent,  carbon.  Since  they  contained  carbonic 
earths  in  considerable  quantities,  it  was 
necessary  to  moisten  them  after  calcination 
with  carbonate  of  ammonia,  to  restore  the 
carbonic  acid  which  was  driven  off  by  the 
heat.  Water  dissolves  but  little  of  the  ashes; 
in  the  watery  solution,  which  is  of  a  feeble 
alkaline  reaction,  are  no  phosphoric  alkalies, 
but  merely  traces  of  carbonates  contained. 
The  constituent  parts  soluble  in  water  amount 
to  4  per  cent.  These  ashes  consist  chiefly 
of  carbonate  of  lime  amounting  to  82  per 
cent.  Magnesia  enters  only  at  an  admixture 
of  a  trifle  per  cent.  The  ashes  contain  8  per 
cent,  of  insoluble  phosphates,  viz.,  phos¬ 
phates  of  lime  and  phosphates  of  magnesia. 

2.  Leaves. — The  ashes  are  perfectly  white 
and  little  soluble  in  water,  which  liquid  extracts 
from  them  7  per  cent,  of  alkaline  carbonates 
with  traces  of  sulphate  of  potassa,  chloride  of 
sodium  and  phosphate  of  potassa.  These 
ashes,  like  those  of  the  trunk,  chiefly  consist 
of  carbonate  of  lime ;  in  them,  however, 
amounting  to  less  by  10  per  cent.  The  phos¬ 
phate  of  lime  and  magnesia  amount  in  these 
ashes  to  10  per  cent.  The  quantity  of  mag¬ 
nesia  is  nearly  twofold,  it  was  4*9  per  cent, 
and  is  now  9'76  per  cent, 

3.  Fruits. — Totally  discrepant  from  both 
the  ashes  of  the  trunk  and  leaves  are  those  of 
the  fruit.  The  soluble  parts  of  the  other 
ashes  amounted  to  4 — 7  per  cent.,  those  con¬ 
tained  in  these  ashes  were  33' 1  per  cent., 
hence  one-third  of  the  whole  quantity,  which 
consisted  of  equal  parts  of  alkaline  carbonates 
and  phosphates.  The  quantity  of  carbonate 
of  lime  is  diminished  to  37  per  cent.,  whereas 
the  phosphate  of  lime  and  magnesia  augment 
to  18  per  cent.  The  phosphoric  combina¬ 
tions,  therefore,  in  the  ashes  of  the  fruit 
amount  to  more  than  one-third,  namely,  to 
36 — 38  per  cent.  It  is  striking  that  some 
Jrraces  of  silica  are  met  with  only  in  these  ashes. 

The  amount  of  iron  which  has  been 
determined  by  special  experiments  dimin¬ 
ished  from  trunk  to  fruit.  The  quantity 
of  iron,  however,  in  the  ashes  of  this  plant 
is  not  material,  amounting  even  in  the  trunk 
scarcely  to  0‘5  per  cent.  According  to  this 
analysis,  the  ashes  are  composed  of : — • 


Trunk. 

Alkaline  carbonates. ...........  4*6 

Carbonate  of  lime . .  82'2 

Carbonate  of  magnesia. .......  4/9 


Phosphate  of  lime  and  magnesia. .  8-8 

100*5 
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Leaves. 

Alkaline  carbonates,  with  traces'! 
of  chloride  of  sodium,  sulphate  I 
of  potassa  and  alkaline  j 

phosphates . J 

Carbonate  of  lime . 72*9 

Carbonate  of  magnesia .  9’ 7 6 

Phosphate  of  lime  and  magnesia. .  10-5 

99-96 

Alkaline  carbonates  .  1‘9 

Alkaline  phosphates . ».  14*1 

Carbonate  of  lime . '*>7’ 

Carbonate  of  magnesia .  5*52 

Phosphate  of  lime  and  magnesia. .  18‘6 
Silica . . .  3" 7 


Fruit.  97*92 

If  we  compare  the  composition  of  these 


three  ashes,  we  arrive  at,  the  following 
conclusions  : — 

1 .  The  amount  of  salts  soluble  in  water 
augments  nearly  exactly  eight  times,  from 
trunk  to  fruit.  The  soluble  salts  of  the  ashes 
of  the  trunk,  leaves  and  fruit  of  the  plant 
examined,  are  in  proportion  of  1:2:8. 
Here  manifestly  one  intermediate  proportion 
is  left  out.  Is  it,  perhaps,  formed  by  the 
flowers  ? 

2.  The  phosphoric  salts  augment  from 
trunk,  and  this  is  taking  place  at  the  ex¬ 
pense  of  the  carbonic  combinations  which 
from  trunk  to  fruit  are  diminishing  from  86 
to  45  per  cent. 

To  show  the  increasing  amoiiut  of  phos¬ 
phoric  acid  in  the  ashes  from  trunk  to  fruit 
in  one  more  instance,  I  examined  three  ashes 
of  sambueus  nigra  solely  with  reference  to 
their  phosphoric  acid.  The  phosphoric  acid 
was  determined  after  a  method  communicated 
to  me  by  Prof.  Liebig,  a  method  which  for 
its  exactness  and  facility  of  execution  is  pre¬ 
ferable  to  any  other.  The  ashes  to  be  in¬ 
vestigated  for  phosphoric  acid  are  merely 
to  be  dissolved  in  nitric  acid  and  the  solution 
precipitated  By  an  excess  of  acetate  of  lead. 
The  precipitate  contains  phosphate  of  lea<} 
and  sulphate  of  lead,  if  sulphuric  acid  was 
present,  and  basic  nitrate  of  lead.  It  is  to 
be  calcined  and  weighed.  It  now  consists  of 
sulphate  of  lead,  phosphate  of  lead,  and  oxide 
of  lead.  It  is  then  again  to  be  dissolved  in 
nitric  acid,  aftewards  sulphuric  acid  added, 
and  next  some  alcohol,  and  the  obtained  sul¬ 
phate  of  lead  is  to  be  weighed.  From  this 
the  quantity  of  lead  is  calculated,  which,  as 
well  as  the  sulphuric  acid,  the  amount  of  that 
latter  acid  having  been  determined  on  treat¬ 
ing  another  portion  of  the  ashes  by  baryta, 
are  deducted  from  the  weight  of  the  sulphate 
and  phosphate  of  lead  and  oxide  of  lead.  The 
remainder  is  phosphoric  acid.  . 


The  quantity  of  phosphoric  acid  found  by 
this  method  in  the  ashes  of  the  trunk 
amounted  to  10*5  per  cent,  in  those  of  the 
leaves  to  13*6  per  cent,  in  those  of  the  fruit 
to  20 ’3  per  cent. 

It  is  naturally  impossible  by  a  few  analyses 
of  ashes  of  plants  to  ascertain  a  general  law- ; 
for  the  proportion  of  fixed  constituent  parts 
of  individual  organs  differs  in  various  ge¬ 
nera  of  plants.  The  cereals,  for  instance, 
contain  in  their  fruit  no  constituent  parts 
which  are  soluble  in  water,  whereas  their 
straw  contains  them  in  no  inconsiderable 
quantities. 

It  is  to  be  regretted  that  the  analyses  of 
ashes,  if  conscientiously  executed,  require 
much  time,  to  which  circumstance  it  may 
perhaps  be  ascribed,  that  till  now  no  suffi¬ 
cient  number  of  analyses  has  been  performed. 
But  the  first  impulse  having  been  given  by 
Prof.  Liebig,  in  time  this  want  will  certainly 
be  supplied. 

— nt — 


MEMOIR  ON  OSMIUM. 

BY  M.  E.  FREINY. 

The  investigations  which  I  have  under¬ 
taken  with  the  view  of  demonstrating  that 
almost  all  the  metals,  in  combining  with 
oxygen,  may  form  organic  acids,  are  divided 
into  two  parts. 

In  the  first,  which  comprises  several  me¬ 
moirs  which  I  have  had  the  honor  of  com¬ 
municating  to  the  Academy,  I  have  examined 
the  principal  properties  of  the  metallic  acids 
formed  by  the  metals  belonging  to  the  first 
four  sections  of  M.  Thenard. 

I  have  reserved,  for  the  second  part  of  my 
work,  the  study  of  the  acids  which  the  metals 
in  the  last  sections  may  produce. 

The  memoir  which  I  now  present  belongs 
to  this  new  series  of  investigations. 

Among  the  acidifiable  metals  belonging  to 
the  last  two  sections,  osmium  is  certainly  one 
of  the  most  remarkable,  which  is  found  in 
great  abundance  in  platinum  ore,  and 
which,  in  combining  with  oxygen,  produces 
a  volatile  and  crystallisable  acid. 

It  was  impossible  to  examine  the  principal 
reactions  of  osmic  acid  without  at  the  same 
time  undertaking  the  study  of  osmium  ;  for, 
as  is  knbwn,  its  chemical  history  is  still  in¬ 
complete. 

In  order  to  prove  it,  I  have  but  to  quote 
here  the  opinion  of  Berzelius,  who  says,  at 
the  conclusion  of  his  important  memoir  on 
the  metals  found  in  platinum  ore,  “  that 
the  experiments  he  has  detailed  can  be  re- 
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garded  only  as  a  sketch  of  the  long  and  diffi¬ 
cult  history  of  osmium.’’ 

If,  since  Berzelius,  no  chemist  has  followed 
up  any  examination  of  osmium,  it  is  because 
few  metals  present  such  a  combination  of 
difficulties  in  their  study. 

Indeed,  osmium  is  ordinarily  combined, 
in  platinum  ore,  with  iridium,  and  this 
osmiuret  is  difficultly  attacked  by  chemical 
reagents. 

The  combinations  of  osmium  are  so  analo¬ 
gous  to  those  of  iridium,  that  their  separa¬ 
tion  is  often  incomplete  and  their  distinctive 
characters  insufficient.  It  must  be  acknow¬ 
ledged,  besides,  that  the  vapors  of  osmic 
acid,  which  produce  in  a  short  time  painful 
ophthalmia  and  corrosions  of  the  skin,  always 
render  these  investigations  dangerous. 

I  thought  that,  to  undertake  a  complete 
work  on  osmium,  it  was  necessary,  in  the 
first  place,  to  find  a  process  by  means  of 
which  easily  to  attack  the  osmiuret  of  iri¬ 
dium,  and  afterwards  to  obtain  a  crystallised 
compound  which  would  not  disengage  the 
vapor  of  osmic  acid  in  the  air,  and  which 
might  serve  at  need  for  preparing  the  princi¬ 
pal  combinations  of  osmium.  I  think  that 
1  have  completely  attained  this  twofold 
object. 

I  have  already  made  known  to  the  Academy 
the  process  which  I  use  for  extracting  from 
the  platinum  ore  all  the  osmium  which  it 
contains ;  I  will  here  add  only  a  few  details 
which  complete  my  former  communication. 

The  residues  of  the  platinum  ore  are  pre¬ 
sented  under  two  different  aspects  :  they  are 
ordinarily  in  black  powder,  but  they  are  also 
found  crystallised  in  large  bracteae. 

'  The  residues  in  black  powder  are,  in  gene¬ 
ral,  very  poor  in  osmium,  and  contain  about 
20  or  25  per  cent,  of  iridium. 

When  it  is  proposed  to  extract  osmium, 
it  is  convenient  to  operate  on  the  residue 
crystallised  in  large  bractese.  By  calcining 
it  with  three  parts  of  nitre,  it  is  converted 
into  osmiate  and  iridiate  of  potassa. 

These  two  salts,  treated  by  nitric  acid, 
immediately  give  osmic  acid. 

In  order  to  extract  the  osmium  which 
remains  in  the  state  of  oxide,  the  residue  of 
the  foregoing  operation  is  treated  by  nitro- 
muriatic  acid ;  it  is  precipitated  by  sal- 
ammoniac,  and  the  double  salt  is  submitted 
to  the  action  of  sulphurous  acid. 

I  have  said,  in  my  first  memoir,  that 
iridium  enters,  in  this  case,  into  solution. 

A  red  salt  remains,  which  is  an  ammo- 
niaco-chloride  of  osmium,  which  gives  pure 
osmium  when  calcined  in  a  current  of 
hydrogen. 

All  the  osmium  contained  in  the  platinum 
ore  is  thus  obtained,  on  one  hand,  in  the 


state  of  osmic  acid,  and,  on  the  other,  in 
the  state  of  metallic  osmium. 

DETERMINATION  OF  THE  EQUIVALENT 
OF  OSMIUM. 

The  new  combinations  of  osmium,  which 
will  be  described  in  this  memoir,  having 
enabled  me  to  prepare,  by  different  pro¬ 
cesses,  pure  osmium,  I  have  thought  that  it 
would  he  interesting  to  determine  anew  the 
equivalent  of  this  metal. 

It  will  he  remembered  that  the  equivalent 
of  osmium  was  obtained,  by  Berzelius,  by 
reducing  the  anhydrous  potassio- chloride  of 
osmium  by  means  of  phosphuretted  hydro¬ 
gen  gas.  .  The  number  1244*49  is  adopted 
for  the  equivalent  of  this  metal. 

Taking  for  a  basis  the  very  accurate 
experiments  of  Berzelius,  which  at  once 
prove  that  osmium  is  completely  converted 
into  osmic  acid  when  held  in  a  dry  current 
of  oxygen,  and  that  this  acid  is  entirely 
absorbable  by  caustic  potassa,  it  is  evident 
that  by  burning  a  known  quantity  of  osmium 
in  oxygen,  and  by  determining  the  quantity 
of  osmic  acid  formed,  I  had  the  necessary 
elements  for  fixing  the  equivalent  of  osmium. 

It  is  evident  that  this  process  is  similar  to 
that  which  Dumas  and  Stass  employed  for 
the  determination  of  the  equivalent  of  carbon. 

These  chemists  burned  pure  carbon  in 
oxygen,  and  weighed  the  carbonic  acid  which 
was  formed. 

In  the  same  manner  I  burned  osmium  in 
oxygen,  and  I  determined  the  weight  of  the 
osmic  acid  which  was  produced. 

I  would  observe  that  it  is  also  by  the 
direct  combustion  of  osmium  in  oxygen  that 
Berzelius  analysed  osmic  acid. 

I  operated  the  combustion  of  osmium  in  a 
tube  divided  into  two  parts  by  twisting 
the  glass.  I  placed  the  osmium  in  the  first 
part  of  the  tube,  and  in  the  other,  pieces 
of  potassa.  A  tube  containing  potassa, 
placed  in  connexion  with  this  apparatus, 
did  not  change  in  weight  during  the  expe¬ 
riment,  and  proved  that  the  osmic  acid  was 
entirely  absorbed  in  the  first  tube. 

I  avoided,  in  the  arrangement  of  this  ap¬ 
paratus,  the  employment  of  corks,  which 
immediately  reduce  the  osmic  acid. 

It  results  from  several  analyses,  whose 
details  are  given  in  my  memoir,  that,  in  os¬ 
mic  acid,  4  equivalents  of  oxygen  are  com¬ 
bined  with  a  quantity  of  osmium  represented 
by  the  number  1247*8,  which  does  not  differ 
essentially  from  that  found  by  Berzelius. 

Although  my  experiments  agree  with 
those  of  Berzelius,  I  do  not  consider  the 
equivalent  of  osmium  as  definitively  fixed.  I 
will  return  to  this  question  in  an  especial 
memoir. 
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Among  the  combiuations  of  oxygen  with 
osmium,  that  which  contains  4  equivalents 
of  oxygen  is  the  only  one  which  has  hitherto 
been  regarded  as  a  metallic  acid. 

Osmic  acid  may,  indeed,  combine  with 
the  alkalis,  and  form  salts  in  which  the  pro¬ 
perties  of  this  acid  are  disguised. 

I  have  as  yet  been  unable  to  prepare 
crystallised  osmiates.  These  salts  appear  to 
be  deliquescent,  and  are  partly  decomposed 
by  water. 

I  wTill  here  make  known  a  new  combina¬ 
tion  of  osmium  and  oxygen,  to  which  I  give 
the  name  of  osmious  acid,  which,  combining 
with  bases,  gives  perfectly  crystallised  salts. 

An  evident  vacuum  existed  in  the  series  of 
the  oxidation  of  osmium  ;  Berzelius  has  ad¬ 
mitted  the  existence  of  a  chloride  repre¬ 
sented  by  the  formula  Os  Cl3,  but  the 
oxide  corresponding  to  this  chloride  had 
not  yet  been  produced. 

The  experiments  which  I  am  about  to 
describe,  prove  that  the  compound  Os  O3  is 
an  acid  which  can  combine  with  bases,  and 
form  crystallised  salts. 

PREPARATION  OF  THE  OSMITES. 

The  osmites  are  prepared  in  a  general 
manner  by  deoxidising  the  osmiates. 

It  is  thus  that,  when  a  few  drops  of  alco¬ 
hol  are  poured  into  a  solution  of  osmiate  of 
potassa,  the  liquor  is  heated,  aldehyd  is  dis¬ 
engaged,  it  turns  of  a  rose  color,  and  very 
soon  deposits  a  crystalline  deposit  of  osmite 
of  potassa.  As  this  salt  is  insoluble  in  the 
alcoholised  water,  the  liquor  is  completely 
decolored,  and  no  longer  retains  osmium  in 
solution. 

If  an  osmiate  is  put  in  contact  with  a 
body  capable  of  slowly  absorbing  oxygen, 
the  crystals  of  osmite  which  are  deposited  are 
then  voluminous.  It  is  thus  that,  when 
osmiate  of  potassa  is  mixed  with  a  nitrite, 
beautiful  crystals  of  osmite  of  potassa  may 
be  obtained  in  the  form  of  octohedrons. 

In  this  experiment,  the  nitrite  absorbs 
a  portion  of  the  oxygen  of  the  osmic  acid, 
and  is  converted  into  nitrate. 

The  soluble  osmites  may  also  be  prepared 
by  treating  an  alkaline  osmiate  by  deutoxide 
of  osmium,  which  is  immediately  dissolved. 

The  preparation  of  these  new  salts  does 
not,  therefore,  present  any  difficulty. 

(To  be  concluded  in  our  next.) 


ON  THE  ATOMIC  WEIGHT  OF  ZINC 
AND  IRON.* 

M.  Pelouze  communicated  to  the  Academy 
of  Sciences  at  its  meeting  of  the  12th  of 


August,  the  following  extract  of  a  letter 
from  Berzelius  to  M.  Laurent: — 

“  M.  Erdmann  (a  Swedish  chemist)  has 
examined  the  atomic  weight  of  zinc,  which 
lie  finds  different  from  that  which  M. 
Jacquelain  and  M.  Favre  admitted  as  the 
result  of  their  experiments.  Erdmann 
makes  it  406*591.  MM.  L.  Swanberg  and 
Norlin  have  determined  the  atomic  weight  of 
iron  ;  the  mean  of  fourteen  experiments  is 
349*523. 

“  The  atomic  weight  of  zinc  would  not  be, 
therefore,  a  multiple  of  the  equivalent  of 
hydrogen,  but  of  the  atom  =  6*25. 

“  The  atomic  weight  of  iron  is  evidently 
a  multiple  of  rj’bO." 


ACTION  OF  SOME  OF  THE  ALKA¬ 
LINE  SALTS  UPON  THE  SUL¬ 
PHATE  OF  LEAD.* 

BY  J.  LAWRENCE  SMITH. 

It  has  been  for  some  time  knowrn,  that  cer¬ 
tain  neutral  salts  possess  the  property  of  dis¬ 
solving  to  some  extent  the  sulphate  of  lead, 
wrhich  property  belongs  neither  to  the  acids 
or  bases  constituting  these  salts.  By  refer¬ 
ring  to  Berzelius'  Chemistry,  it  will  be  found 
that  the  acetate  and  nitrate  of  ammonia  are 
among  the  number.  “  1  part  of  the  sul¬ 
phate  was  dissolved  in  47  parts  of  a  solution 
of  the  acetate,  of  sp.  gr.  1*036;  and  in  172 
parts  of  a  solution  of  the  nitrate,  of  sp.  gr. 
1*144."  In  the  Annalen  der  Chem.  und 
Phar.,  vol.  xxxiv,  235,  will  be  found  the  fol¬ 
lowing  statement  under  the  head  of  lleac- 
tionem : — ‘‘Sulphate  of  lead  is  easily  dis¬ 
solved,  and  in  a  large  quantity,  by  a  solution 
of  neutral  tartrate  of  ammonia.  A  concen¬ 
trated  solution  forms  after  some  time  a  stiff 
jelly,  like  silica."  This  last  is  no  doubt  a 
double  tartrate  of  lead  and  ammonia. 

I  had  also  observed  some  time  previously, 
that  a  solution  of  the  citrate  of  ammonia, 
when  poured  upon  the  sulphate  of  lead  and 
allowed  to  stand,  altered  the  character  of  the 
sulphate,  and  this,  with  the  other  fact  above 
stated,  led  to  the  examination  of  what  was 
really  thrf  action  of  these  as  well  as  other 
ammoniacal  salts  in  general,  upon  the  sul¬ 
phate  in  question,  and  it  is  found  that  in 
every  case  it  wTas  decomposed. 

Citrate  of  Ammonia. — If  a  solution  of 
citrate  of  ammonia  be  poured  upon  the  sul¬ 
phate  of  lead  and  shaken  together,  the  clear 
solution  will  be  found  to  contain  the  sulphate 
of  lead,  as  shown  by  hydrosulphuric  acid, 
and  a  salt  of  baryta — (taking  care  in  testing 


*  From  The  American  Journal  of  Science 
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with  the  baryta  to  acidulate  first  with  pure 
nitric  acid,  to  prevent  the  formation  of  the 
citrate  of  baryta).  If  they  be  allowed  to 
remain  several  weeks  in  contact,  the  solution 
will  be  found  to  contain  more  lead,  the  sul¬ 
phate  having  undergone  decomposition,  sul¬ 
phate  of  ammonia  and  a  double  citrate  being 
the  result ;  as  this  latter  salt  is  not  very  so¬ 
luble,  a  large  portion  of  it  remains  in  the 
form  of  a  precipitate.  The  rapidity  of  this 
change  is  in  proportion  to  the  concentration 
of  the  solution  of  the  citrate.  If  instead  of 
performing  the  experiment  in  the  cold,  we 
boil  a  tolerably  concentrated  solution  of  the 
citrate  with  the  sulphate  of  lead,  a  very  large 
quantity  of  the  latter  will  be  dissolved, 
and  the  solution  become  perfectly  transpa¬ 
rent  ;  if  it  be  set  aside  and  allowed  to  cool, 
iu  the  course  of  a  few  hours  an  abundant 
white  precipitate  will  be  formed,  and  upon 
testing  the  clear  solution,  sulphuric  acid, 
ammonia,  citric  acid,  and  oxide  of  lead  will 
be  found  present.  The  precipitate,  when 
washed,  affords  citrate  of  lead  and  ammonia. 
I  was  at  first  inclined  to  think  it  simply  a 
citrate  of  lead,  attributing  the  ammonia 
present  to  some  of  the  citrate  not  washed 
out ;  but  from  its  possessing  certain  cha¬ 
racters  -which  do  not  belong  to  the  simple 
citrate,  I  consider  it  a  double  of  lead  and 
ammonia.  It  contains  not  the  slightest 
trace  of  sulphuric  acid.  It  was  not  analysed, 
from  the  difficulty  of  obtaining  it  perfectly 
pure,  as  the  water  used  to  wash  it  decom¬ 
poses  it,  and  as  yet  this  difficulty  has  not 
been  surmounted.  So  then  the  result  of  the 
action  of  the  citrate  of  ammonia  upon  the 
sulphate  of  lead  is,  first  to  dissolve  it,  and 
subsequently  to  decompose  it,  forming  the 
sulphate  of  ammonia  and  citrate  of  lead 
and  ammonia. 

Tartrate  of  Ammonia. — If  a  solution  of 
this  salt  be  added  to  the  sulphate  of  lead 
and  shaken  with  it  in  the  cold,  the  clear  so¬ 
lution  will  be  found  to  contain  both  lead  and 
sulphuric  acid ;  and  if  set  aside  for  a  few 
weeks,  the  precipitate  wall  have  changed  its 
character,  having  assumed  a  crystalline  na¬ 
ture  ;  the  solution  will  no  longer  contain 
lead,  but  the  quantity  of  sulphuric  acid 
present  will  be  found  to  have  increased.  The 
precipitate  now  consists  of  tartrate  instead 
of  sulphate  of  lead,  which  is  completely  so¬ 
luble  in  dilute  nitric  acid,  affording  no  pre¬ 
cipitate  with  a  salt  of  baryta.  If  the  mix¬ 
ture  of  the  tartrate  and  sulphate  be  boiled, 
this  change  takes  place  more  rapidly,  and  in 
a  manner  somewhat  different  from  the  case 
of  the  citrate  ;  the  sulphate  will  not  be  dis¬ 
solved  in  such  large  quantities,  and,  more¬ 
over,  by  continuing  to  boil  the  solution  after 
the  sulphate  has  been  completely  dissolved, 


the  tartrate  forms  during  the  ebullition,  and 
is  precipitated  in  little  shining  crystals.  If 
the  ebullition  be  continued  a  sufficient  length 
of  time,  the  whole  of  the  lead  previously 
dissolved  will  combine  with  the  tartaric  acid. 
This  is  different  from  wffiat  takes  place  with 
the  citrate,  which,  when  boiled  upon  the 
lead  salt,  dissolves  it,  and  no  length  of  ebul¬ 
lition  will  produce  a  precipitate.  The  ac¬ 
tion  of  the  tartrate  is  first  to  dissolve  the 
sulphate,  decompose  it  in  part,  and  form  a 
double  tartrate  of  lead  and  ammonia,  which 
last  salt  is  subsequently  decomposed  by  con¬ 
tinued  contact  with  water,  or  still  more  ra¬ 
pidly  by  its  solution  being  boiled. 

Acetate  of  Ammonia. — This  salt  also 
dissolves  to  some  extent  the  sulphate  of  lead, 
but  not  so  readily  as  either  of  the  above 
salts.  If  the  solution  be  boiled  and  evapo¬ 
rated  to  dryness,  crystals  of  sulphate  of  am¬ 
monia  are  obtained,  and  an  uncrystallizable 
salt  of  lead,  probably  an  acetate  of  lead  and 
ammonia ;  from  the  difficulty  of  separating 
the  sulphate  of  ammonia  from  it,  it  is  impos¬ 
sible  to  pronounce  positively  whether  it  is  a 
double  salt,  or  simply  an  acetate  of  lead. 
We  see  in  this  reaction  the  existence  of  a 
soluble  salt  of  lead  and  the  sulohate  of  am- 
monia  simultaneously  in  the  same  solution, 
without  a  precipitate  being  formed. 

Oxalate  of  Ammonia. — Dissolves  but 
slightly  the  sulphate  of  lead,  owing,  no 
doubt,  to  the  impossibility  of  forming  a 
double  salt ;  but  it  will  nevertheless  decom¬ 
pose  largely,  the  sulphate  furnishing  the 
oxalate  of  lead. 

Muriate  of  Ammonia ,  if  boiled  with  the 
sulphate  of  lead  will  decompose  it  instanta¬ 
neously,  furnishing  the  chloride  of  lead  and 
sulphate  of  ammonia. 

The  Nitrate  of  Ammonia  does  the  same, 
forming  nitrate  lead  and  sulphate  of  ammonia. 

The  Carbonate  and  Succinate  of  Ammo¬ 
nia  produce  similar  effects. 

The  action  of  most  of  the  corresponding 
solts  of  potash  and  soda  was  examined,  and 
with  very  similar  results.  The  fact  is,  it 
would  appear  that  those  alkaline  salts  which 
dissolve  the  sulphate  of  lead,  decompose  it, 
without  reference  to  the  time  occupied  in  the 
solution,  as  in  the  case  of  carbonate  of  am¬ 
monia,  which  decomposes  the  sulphate  at 
the  very  instant  of  its  solution  ;  and  it  is 
impossible  to  detect  at  any  one  time  other 
than  a  trace  of  lead  in  solution,  whereas  the 
quantity  of  sulphuric  acid  is  constantly- 
increasing. 

The  explanation  is  clear  :  the  sulphate  of 
lead  is  a  salt  with  a  strong  acid  and  feeble 
base  ;  the  alkaline  salts  used  contain  feebler 
acids  and  stronger  bases  ;  they  dissolve  the 
sulphate,  thus  affording  an  opportunity  for 
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the  acids  and  bases  to  act  upon  one  another, 
under  favorable  circumstances,  and  to  follow  a 
natural  law  in  chemistry,  the  stronger  acid 
combined  with  the  stronger  bases,  and  vice 
versa. 

From  the  above  facts,  some  important 
hints  might  be  afforded  to  analytical  che¬ 
mistry,  for  it  will  be  at  once  seen  that  the 
presence  of  any  of  the  alkaline  salts  in  a  so¬ 
lution  from  which  it  might  be  wished  to 
precipitate  lead  in  the  form  of  sulphate, 
would  affect  the  accuracy  of  the  result. 
What  is  true  of  the  sulphate  of  lead,  may 
be  found  also  true  for  other  insoluble  salts. 
Moreover,  this  shows  the  importance,  in  the 
analysis  of  mineral  waters  for  instance,  of 
weighing  well  the  relative  strength  of  the 
various  acids  and  bases  therein  found,  in 
order  to  ascertain  what  salts  are  present, 
and  not  to  be  contented  with  evaporating 
the  water  to  dryness,  and  considering  such 
salts  as  remain  to  be  those  existing  in  the 
water,  for  many  of  them  may  be  formed 
during  the  evaporation.  It  is  not  at  all 
improbable,  that  before  many  years  the 
examination  of  mineral  waters  will  be  based 
as  much  upon  calculation  as  upon  analysis, 
the  former  of  course  being  guided  by  the 
latter,  and  by  certain  laws  not  yet  developed. 


ON  THE  COMPOSITION  OF  CORALS 
AND  THE  PRODUCTION  OF  THE 
PHOSPHATES,  ALUMINATES,  SI¬ 
LICATES.  AND  OTHER  MINERALS, 
BY  THE  METAMORPHIC  ACTION 
OF  HOT  WATER.* 

BY  J.  D.  DANA. 

At  the  last  meeting  of  this  Association  I 
alluded  to  the  discovery  of  magnesia  in 
coraL,  by  B.  Silliman,  jun.,  who  had  been 
engaged  in  chemical  examinations  of  the 
corals  of  the  Exploring  Expedition.  These 
investigations  have  been  continued  since,  and 
lead  to  the  conclusion  that  this  is  beyond 
doubt,  the  source  of  the  magnesia  in  magne¬ 
sian  limestone.  The  analyses  are  not  yet 
completed,  and  I  cannot,  therefore,  give 
definite  results. 

Besides  finding  magnesia,  Mr.  Silliman 
has  made  the  more  remarkable  discovery  of 
a  large  per  centage  of  phosphoric  aeid. 
Analogy  had  taught  us  that  corals  correspond 
in  their  nature  and  relations  to  the  bones  of 
higher  animals,  and  we  have  now  further 
evidence  of  this  correspondence  in  their  com¬ 
position.  The  phosphates  constituted,  in 

*  Read  before  the  Association  of  Ameri¬ 
can  Geologists  and  Naturalists  at  Washing¬ 
ton,  May,  1°44. 


some  instances,  9  to  10  per  cent,  of  the 
whole. 

These  facts  seem  to  prove,  what  has  long 
been  suspected,  that  the  primary  limestones 
and  dolomites  are  altered  sedimentary  lime- 
mentarv  limestones,  and  that  these  limestones 
may  be  in  part,  of  coral  origin.  The  so 
frequent  occurrence  of  phosphate  of  lime 
(apatite)  in  this  rock,  is  explained  by  the 
same  discoveries,  and  corroborates  this  view 
of  its  origin.  The  little  lluorine  which  apa¬ 
tite  contains  (6  or -8  per  cent.),  adds  addi¬ 
tional  probability  to  these  conclusions  ;  for 
although  fluorine  has  not  yet  been  detected 
in  these  polyp  remains,  by  analysis,  fluor 
spar  is  a  common  mineral  in  fossiliferous 
limestones,  and  often  occurs  in  the  cavities 
of  shell  and  other  fossils,  as  if  proceeding 
from  animal  decomposition 

The  same  heat,  then,  that  crystallised  the 
limestone,  crystallised  also  the  apatite,  splen¬ 
did  localities  of  which  occur  in  the  limestone 
of  northern  New  York  as  well  as  in  Orange 
County.  It  is  universally  admitted  that  this 
crystallisation  took  place  under  the  pressure 
of  an  ocean,  and  we  may  believe  that  the 
heat  was  distributed  by  means  of  its  waters, 
both  permeating  and  superincumbent. 

These  heated  waters,  like  the  hot  waters 
of  igneous  regions  generally — fine  examples 
of  which  are  seen  in  New  Zealand,  as  well 
as  the  Geysers  of  Iceland — contained  silica 
in  solution.  Through  the  action  of  this 
silica  on  the  lime  and  magnesia,  and  on  the 
oceanic  salts  present,  may  have  been  formed 
the  minerals  serpentine ,  scapolite,  pyroxene , 
tremolite,  &c.,  so  common  in  granular  lime¬ 
stone  and  dolomite.  Another  source  of 
silica  is  found  in  the  clay  which  sedimentary 
limestones  often  contain,  hydraulic  varieties 
of  which  sometimes  include  40  per  cent.  A 
hydraulic  limestone  from  the  Ilelderberg, 
N.Y.,  analysed  by  Prof.  Beck,  contained  30 
per  cent.,  28  per  cent  of  which  were  silica  ; 
and  another  from  Rondout,  Ulster  County, 
N.Y.,  contained  24  ‘50  per  cent,  of  clay, 
1537  of  which  were  silica,  and  9’13  alumina. 
This  may  account  for  the  occurrence  of  the 
above  minerals  without  the  infiltration  of 
silica ;  yet  the  large  amount  of  silica  or  si¬ 
liceous  minerals  in  some  granular  limestones, 
seems  to  require  more  than  can  be  reason¬ 
ably  supposed  to  be  supplied  from  this 
source.  Moreover,  the  occurrence  of  silica 
in  solution  in  regions  of  volcanic  agency,  is 
known  to  be  frequent,  and  cannot  in  all  in¬ 
stances  be  excluded  in  accounting  for  these 
metamoqdiic  changes  and  crystallisations. 

The  alumina  of  the  same  clay  in  impure 
limestones  uniting  with  the  magnesia  and 
silica,  may  have  given  rise  to  the  aluminous 
varieties  of  hornblende ,  and  the  iron  often 
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present  may  have  contributed  towards  pro¬ 
ducing  the  dark  ferruginous  varieties.  The 
formation  of  mica  may  be  explained  on  the 
same  principles. 

The  presence  of  fluorine  has  already  been 
alluded  to :  and  this,  with  the  silica  and 
magnesia,  appears  to  have  produced  the 
chondrodite,  another  very  abundant  mineral 
in  our  dolomites. 

The  alumina  and  silica  with  potash  or  soda 
from  heated  volcanic  waters  might  have  ori¬ 
ginated  crystals  of  feldspar,  albite,  &c. 

Where  spinals  have  been  formed,  the  alu¬ 
mina  of  the  altered  magnesian  limestone  may 
have  predominated  over  the  silica  and  thus 
have  given  rise  to  this  mineral— an  aluminate 


of  magnesia.  Spinal  is  usually  associated 
in  Orange  County,  N.Y.,  writh  chondrodite. 
arid  it  seems  probable  that  the  little  fluorine 
present  at  once  took  possession  of  the  silica, 
and  formed  fluosilicic  acid — for  the  attrac¬ 
tion  between  fluorine  and  silica  is  known  to 
be  one  of  the  strongest  in  chemistry — and 
thus  combined,  produced  by  uniting  with 
magnesia  the  mineral  chondrodite ,  which  is 
a  compound  of  silica,  fluorine,  and  magnesia. 
Where  spinals  are  not  found,  as  with  rare 
exceptions  is  the  case  in  St.  Lawrence 
County,  N.Y.,  it  may  be  owing  to  the  large 
amount  of  silica  present,  or  the  absence  of 
fluorine.  Chondodrite  is  nearly  as  rare  a 
mineral  in  northern  New  York  as  spinal. 
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EXPERIMENTS  ON  THE  NOURISH¬ 
MENT  OF  COWS  WTITH  BEET¬ 
ROOTS  AND  POTATOES. 

BY  M.  BOUSSINGAULT. 

Dr.  Playfair  has  lately  published  some 
observations,  which  are  of  a  nature  to  make 
it  supposed  that  the  butyraceous  matter  of 
milk  may  be  derived  from  sugar  and  starch, 
as  well  as  from  the  substances  analagous  to 
fatty  bodies,  which  generally  form  part  of 
aliments.  At  first  sight,  these  observations 
seem  conclusive.  Unfortunately,  Dr.  Play¬ 
fair,  doubtless  in  haste  to  arrive  at  a  con¬ 
clusion,  performed  his  investigations  with  such 
rapidity,  that  in  four  days  he  successively 
tried  the  influence  of  four  distinct  regimens 
on  lactation ;  and  in  his  hurry,  the  author 
was  contented  with  analysing  the  milk, 
neglecting  the  determination  of  the  prin¬ 
ciples  soluble  in  ether  which  existed  in  the 
aliments  consumed.  It  is  thus  that  Dr, 
Playfair  admits  in  hay  1|  per  cent,  of  fatty 
matters,  while  it  is  now  averred,  that  this 
aliment  generally  contains  more  than  3  per 
cent.  Also,  by  assigning  to  the  aliments 
employed  the  proportion  of  fatty  matters 
most  commonly  met  with  in  them,  it  is 
found  that,  of  the  four  experiments,  two 
justify  the  opinion  which  attributes  the  origin 
of  the  fat  of  animals  to  the  bodies  of  a  fatty 
nature  which  pre-exist  in  the  alimentary 
vegetables  ;  the  other  two,  on  the  contrary, 
gave  results  which  do  not  agree  with  this 
view. 

In  these  two  experiments,  which,  together, 
lasted  forty-eight  hours,  and  during  which 


*  Comptes  Rendus,  Aug.  19. 


the  cow  received  for  nourishment,  in  one 
case,  hay,  potatoes,  and  beans,  and  in  the 
other,  hay  and  potatoes  only,  the  butter 
contained  in  the  milk  collected  in  one  day 
exceeded,  by  nearly  300  grammes,  the  fatty 
matter  supposed  to  exist  in  the  aliments. 

If  these  two  experiments  are  accurate,  and 
I  do  not  raise  the  shadow  of  a  doubt  as  to 
their  accuracy,  it  appears,  indeed,  that  we 
must  conclude,  that  the  greatest  part  of  the 
butter  was  formed  from  the  fecula  of  the 
roots  which  constituted  more  than  12  kilo¬ 
grammes  of  the  daily  ration. 

I  do  not  think,  however,  that  an  observa¬ 
tion  of  forty-eight  hours  is  sufficient  for 
drawing,  I  do  not  say  a  similar  conclusion, 
but  any  conclusion  whatever  as  regards  a 
question  of  alimentation.  By  restraining 
within  too  narrow  limits  the  duration  of  an 
observation,  the  most  erroneous  consequences 
may  be  arrived  at.  For  example,  Dr.  Play¬ 
fair  caused  a  cow  to  consume  6‘3  kilo¬ 
grammes  of  hay  and  13' 6  kilogrammes  ot 
potatoes,  a  ration  containing  at  most  250 
grammes  of  butter,  and  obtained  11 ’5  kilo¬ 
grammes  of  milk,  containing,  according  to 
analysis,  540  grammes  of  butter ;  there  was, 
consequently,  in  the  milk  290  grammes  of 
fat  more  than  was  contained  in  the  aliment. 
But  the  interval  of  24  hours  is  so  short,  that 
I  am  persuaded  that  if  nothing  at  all  had 
been  given  the  cow,  which  I  suppose  to  be 
fat  and  in  good  condition,  it  would  still  have 
rendered,  notwithstanding,  from  8  to  10 
kilogrammes  of  milk,  certainly  containing 
from  300  to  400  grammes  of  butter.  Can  it 
be  concluded  that  the  butter  is  derived  from 
nothing  ?  No,  doubtless  ;  and  it  would  be 
admitted,  as  in  experiments  on  inanition, 
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that  in  this  case  an  animal  forms  the  pro¬ 
ducts  which  it  yields  by  respiration  and 
secretion,  at  the  expense  of  its  own  substance, 
thereby  losing  in  its  weight. 

At  a  period  when  I  did  not  attach  much 
importance  to  the  presence  of  fatty  prin¬ 
ciples  in  aliments,  I  had  an  opportunity  of 
observing  the  unfavorable  effect  produced 
on  milch  cows  by  a  ration  comprising  too 
large  a  proportion  of  potatoes.  A  cow  fed 
with  38  kilogrammes  of  potatoes,  and  which 
also  ate  chopped  straw,  continued  to  give 
the  milk  it  yielded  under  the  regimen  of 
hay ;  the  milk  gradually  diminished,  as  is 
sometimes  the  case.  Under  the  influence  of 
this  nourishment,  which  did  not  contain  suf¬ 
ficient  fatty  matters,  the  cow  suffered  con¬ 
siderably  ;  but  it  was  necessary  to  continue 
it  for  a  certain  time,  in  order  to  perceive 
how  thin  it  became.  If  the  observation, 
which  continued  for  11  days,  had  lasted  only 
24  hours,  the  unfavorable  result  which  was 
noticed  would  not  doubtless  have  been  ob¬ 
served. 

If  it  was  demonstrated  that,  in  the  nourish¬ 
ment  of  cowrs,  sugar  and  starch  directly  aid 
in  the  production  of  butter,  and  that,  con¬ 
sequently,  roots  and  tubercles  may  without 
inconvenience  be  substituted  for  hay,  grain, 
and  oil-cakes,  practice  would  very  frequently 
draw  considerable  profits  from  this  substi¬ 
tution.  The  question  of  the  influence  of 
such  a  regimen  on  lactation  cannot,  there¬ 
fore,  be  too  well  examined,  and  it  was  on 
account  of  its  importance  and  utility  that  I 
decided  on  feeding  two  cows  with  beet-roots 
and  potatoes  alone. 

The  two  animals  experimented  on  were  in 
very  similar  conditions.  Galatea,  aged  7 
years  (No.  5  in  the  stable),  had  a  calf  ninety- 
six  days  old  before  the  commencement  of 
the  observations.  Waldeburg  (No.  8)  had 
calved  forty  days  before ;  her  calf  was  just 
taken  from  her.  These  two  cows  were  on 
the  regimen  of  the  stable,  which  was  com¬ 
posed,  per  head  and  per  twenty-four  hours,  of 
Hay  . .  . .  . .  12  kilogr. 


8-5 
12 

7  .  » 
at  discretion. 


ff 

ff 


Potatoes 
Beet-roots  . . 

Cake  of  Colza 
Chopped  straw 

With  this  regimen,  the  average  quantity  of 
milk  yielded  by  each  of  these  cows  wras  from 
8  to  9  litres. 

As  it  was  important  that  the  cows  should 
take  no  nourishment  besides  that  used  in  the 
experiment,  they  were  deprived  of  litter,  and, 
in  order  that  they  might  not  suffer  from  this 
deprivation,  a  floor  of  planks  was  established 
in  their  stalls,  on  which  they  reposed  com- 
modiously. 

1  was  able  to  judge,  from  the  whole  of  the 


weights  taken  in  these  investigation,  of  the 
state  of  thinness  at  which  the  two  milch  cows 
arrived  in  consequence  of  the  alimentation 
with  beet-roots  and  potatoes  ;  and  notw  ith- 
standing  the  compensating  regimen  of  after¬ 
grass  which  they  received  in  the  interval  of 
the  two  extreme  experiments. 

Weight  of  the 

tWO  COW'S. 

During  the  normal  alimentation, ' 

8  days  before  the  first  experi-  >  1,205  kil. 
ment  ..  « .  ..  . , 

After  having  been  fed  for  some  )  .  .... 

days  with  beet-roots  . (  ’  ” 

After  seventeen  days’  regimen  of>  .  „„  , 
the  beet- roots  ..  . .  j  ’  ; 

After  having  been  fed  with )  .  . .  . 

aftergrass .  . .  (  ’ 

After  fifteen  days’  nourishment }  j  , 
with  aftergrass  ....  . .  )  ’  J 

After  having  been  fed  with  1  .  n„,. 

potatoes  ..  .  ..  I  A»U/t5  ” 

After  fourteen  days’  alimentation)  . 

with  potatoes. .  ..  . .  J  A>  ” 


If 


If 


Extreme  difference  ..  165  kil. 

It  was  found,  in  fine,  that  the  two  cows 
experimented  on  lost,  per  head,  82‘5  kilo¬ 
grammes  under  the  influence  of  the  regimen 
of  beet-roots  and  potatoes.  This  enormous 
loss  sufficiently  explained  the  state  of  thin¬ 
ness  into  which  these  animals  fell,  to  repair 
which  a  very  long  time  was  required.  No. 
5  would  not  receive  the  bull ;  this  cowr  had 
reacquired  its  good  condition,  but  its  milk 
constantly  diminished,  even  to  almost  entirely 
disappearing.  Waldeburg,  No.  8,  continued 
to  give  milk,  still  taking  fat  from  her. 

Thus,  reckoning  from  the  end  of  the  ex¬ 
periment  made  with  potatoes  the.  cows  put 
on  hay  for  fifteen  days,  and  on  clover  for  a 
month,  weighed : — 

No  5  576  kilopr  I  havinS  yielded  1  litre8 
’  70  kll°br'>  l  of  milk  per  day. 

No.  8,  578  ,,  ..ditto  ..  5  ,, 

After  2  months’  regimen  of  clover  : — 

No.  5,  610  kilogr.,  milk  per  day,  2  litres, 

No.  8,  590  ’  ,,  ditto  ..  6  ,, 

the  two  cows  had  regained  their  original 
weight. 

It  evidently  results  from  the  facts  which 
have  just  been  adduced,  that  beet-roots  or 
potatoes  given  alone  are  insufficient  for 
properly  nourishing  milch  cowrs,  even  when 
these  aliments  are  administered  in  abundance 
or  even  at  discretion,  since  the  cows  very 
often  left  a  portion  of  the  ration  presented 
to  them. 

An  alimentary  ration  may  be  insufficient 
from  different  causes  :  1st,  if  the  nourish¬ 
ment  does  not  contain  a  quantity  of  nitro- 
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gen ous  principles  capable  of  repairing  the 
losses  of  principles,  likewise  nitrogenous, 
which  are  eliminated  from  the  organism ; 
2nd,  if  the  digestible  matters  do  not  contain 
the  carbon  necessary  for  replacing  that  which 
is  burnt  in  the  respiration  or  passed  off  with 
the  secretions ;  3rd,  if  the  aliments  are  not 
sufficiently  charged  with  salts,  particularly 
with  phosphates,  in  order  to  restore  to  the 
economy  the  saline  principles  which  are  con¬ 
tinually  expelled  from  it ;  4th,  finally,  and 


according  to  the  views  which  have  lately  been 
published,  the  ration  will  be  insufficient,  if  it 
be  not  sufficiently  rich  in  fatty  matters,  to 
supply  those  which  are  carried  away  by  the 
milk  or  by  the  other  secretions. 

These  principles  admitted,  it  is  as  well  to 
examine  whether  the  alimentary  regimens  to 
which  the  cows  were  submitted  in  the  course 
of  these  investigations,  would  fulfil  the 
various  conditions  which,  taken  altogether, 
constitute  a  complete  aliment. 


Nourishment  with  beet-roots . 
A  cow  yielded  :  milk 
Dry  excrementsf 

Beet-roots  consumed 

Differences  . . 

Nourishment  with  potatoes. 
A  cow  yielded  :  milk 
Dry  excrements 

Potatoes  consumed  . . 

Differences  . . 

Nourishment  with  aftergrass. 
A  cow  yielded  :  milk 
Dry  excrements 

Aftergrass  consumed 
Differences  . .  . . 


Weight  of  the  ali¬ 
ments  or  of  pro¬ 
ducts  per  24  hours. 

Principles  contained. 

Carbon. 

Meat. 

i 

Phosphoric 

acid.* 

Fatty  mat-  j 

ters.  / 

Ivilogr. 

gr. 

gr. 

gr- 

gr. 

6-15 

449 

230 

7 

246 

1-22 

488 

•  • 

•  • 

43 

937 

230 

7 

289 

64-0 

3358 

830 

29 

64 

+  2421 

+  600 

+  22 

—225 

4“55 

355 

192 

6 

197 

3*03 

1212 

•  • 

•  • 

18 

1567 

192 

6 

215 

38-46 

4079 

869 

42 

77 

+  2512 

+  677 

+  36 

—138 

5-31 

390 

191 

6 

273 

5-13 

2052 

•  • 

•  • 

169 

2442 

191 

6 

442 

15-07 

6122 

1177 

53 

550 

+  368 

+  986 

+  47 

+ 108 

It  is  evident  that  the  elements  which  are 
generally  considered  essential  to  nutrition 
were  abundantly  represented  in  the  regimens 
which  have  been  studied. 

It  is  known  that  a  cow  burns,  in  24  hours, 
by  respiration,  from  2  to  3  kilogrammes  of 
carbon,  at  the  same  time  that  it  passes  from 
300  to  400  grammes  by  the  urine.  The 
excess  of  carbon,  which  is  constantly  re¬ 
marked  in  the  aliments,  is  evidently  sufficient 

*  Phosphoric  acid  forming  phosphates  of 
lime,  magnesia,  iron  and  potassa. 

f  According  to  my  former  analyses,,  I  ad¬ 
mit  0*40  of  carbon. 


for  repairing  the  losses  which  take  place  in 
the  modes  wdiich  I  have  pointed  out.  It  is 
also  evident  that,  in  the  three  regimens,  the 
nitrogenous  substances  and  the  phosphates 
have  always  been  in  great  excess  in  proportion 
to  the  same  principles  wdiich  existed  in  the 
milk  estimated ;  this  excess  necessarily 
passes  off  in  the  dejections.  Thus,  in  the 
nourishment  received  by  the  cows,  there 
were  sufficient  sugar  and  starch,  sufficient 
nitrogenous  principles,  sufficient  saline  sub¬ 
stances  for  the  production  of  animal  heat,  to 
repair  all  the  losses  occasioned  by  the  secre¬ 
tions  ;  and,  however,  of  the  three  rations 
tried,  two,  that  of  the  beet«  roots  and  pots- 
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toes,  were  really  insufficient.  These  are 
precisely  the  two  rations  which  contained  a 
quantity  of  fatty  principles,  far  inferior  to 
that  which  formed  part  of  the  milk  and 
dejections. 

The  facts  which  are  collected  in  this  me¬ 
moir  will,  doubtless,  receive  many  explana¬ 
tions.  However,  I  think  that  their  most 
natural  interpretation,  that,  at  least,  which 
best  agrees  with  the  whole  of  the  practical 
results  which  I  have  had  an  opportunity  of 
collecting,  consists  in  admitting  that  the 
aliments  of  the  herbivora  should  always  con¬ 
tain  a  determinate  proportion  ot  substances 
analogous  to  fat,  destined  to  aid  in  the  pro¬ 
duction  of  the  fat  of  the  tissues,  or  in  the 
formation  of  several  secretions  which,  like 
milk  and  bile,  contain  fatty  matters  in  con¬ 
siderable  proportion.  Tf,  notwithstanding 
an  insufficient  proportion  of  fatty  principles 
in  the  food  which  they  consume,  cows  con¬ 
tinue  to  give  the  products  which  are  ob¬ 
tained  under  the  influence  of  a  complete  ali¬ 
mentary  regimen,  it  is  because  they  contri¬ 
bute  to  the  elaboration  of  these  secretions  at 
the  expense  of  their  own  fat.  Every  day, 
perhaps’,  during  a  limited  time,  a  cow,  placed 
in  these  circumstances,  will  yield  the  same 
number  of  litres  of  milk.  There  would  be 
no  sudden  diminution  ;  but  each  day,  also, 
as  I  have  proved,  the  cow  will  lose  from  1 
to  2  kilogrammes  of  its  weight,  and,  if  we 
persist  in  giving  it  an  incomplete  nourish¬ 
ment,  however  abundant  it  may  be,  the 
emaciation  resulting  from  it  may  become  so 
great  as  so  to  endanger  the  existence  of  the 
animal. 


M.  Dumas,  after  having  read  M.  Rous- 
singault’s  memoir,  added  that  he  had  just 
received  a  letter  from  his  honorable  friend, 
in  which  he  gives  the  details  of  an  experi¬ 
ment  which  he  has  just  concluded,  on  the 
fattening  of  pigs  by  means  of  potatoes. 

Two  twin  pigs  form  the  subjects  of 
experiment.  One  weighed  60  kil.  T),  and 
contained  15  kil.  *48  of  anhydrous  fat.  The 
other  weighed  59  kil.  '5.  It  was  subjected 
to  the  regimen  of  potatoes  during  205  days. 
During  this  time  it  devoured  1,500  kil.  of 
potatoes,  containing  3  kil.  of  anhydrous  fat. 
Now,  by  analysis,  this  animal  gave  17  kil. 
39  of  fat  likewise  anhydrous.  It  is  evident 
that  this  result  is  entirely  contrary  to  the 
opinions  which  admit  the  formation  of  fat  by 
the  herbivora,  and  that  it  agrees  with  those 
which  have  been  given  in  concert  by  MM. 
Boussingault,  Payen,  and  myself. 


IMPROVEMENTS  IN  REMOVING 
IMPURITIES  FROM  COAL  GAS, 
FOR  TIIE  PURPOSES  OF  LIGHT.* 

BY  HENRY  PHILLIPS. 

This  invention  consists  in  purifying  coal 
gas,  by  passing  it  through  ammoniacal  li¬ 
quor,  the  ammonia  in  which  has  been  ren¬ 
dered  caustic  by  lime. 

The  ammoniacal  liquor,  produced  in  the 
gas  works,  is  put  into  the  vessels  used  in  the 
lime-washing  process,  and  as  much  recently- 
slaked  lime  is  added  thereto  as  will  bring  it 
to  the  consistence  of  cream  of  lime ;  the  gas 
is  caused  to  pass  through  this  mixture,  which 
is  kept  in  agitation  by  the  means  ordinarily 
adopted  in  the  lime-washing  process.  When 
the  mixture  becomes  no  longer  effective  for 
purifying  the  gas  (which  is  ascertained  by 
the  ordinary  tests),  it  is  withdrawn,  and  the 
vessels  recharged  with  ammoniacal  liquor  and 
lime. 

The  patentee  claims  the  application  of 
ammoniacal  liquor,  in  which  the  ammonia  is 
rendered  caustic  by  lime,  for  separating 
impurities  from  the  gas  obtained  by  the  dis¬ 
tillation  of  coal. 


AMMONIA  IN  THE  MANUFACTURE 
OF  STARCH,  AND  FARINACEOUS 
MATTERS. 

Gentlemen — 

I  take  the  liberty  to  request  your  pub¬ 
lication  of  the  following  discovery,  which  I 
have  made,  about  three  years  since,  and 
which  I  conceive  will  be  found  very  useful 
to  the  public  : — 

In  some  experiments  which  I  made  on  the 
process  of  making  search,  and  preparing 
farinaceous,  matters  for  purposes  of  food,  I 
found  that,  for  all  the  purposes  of  prac¬ 
tical  operation,  liquid  ammonia  is  the  best 
agent  for  the  purpose  of  dissolving  gluten 
coloring  and  astringent  matters,  leaving 
only  the  fibre  and  the  starch  unchanged, 
and  which,  after  washing  two  or  three  times, 
may  be  easily  separated  by  the  usual  process 
of  straining  through  a  fine  sieve,  and  drying 
as  usually  practised.  The  best  degree  of 
strength  for  use  is  sp.  gr.0’965,  and  it  is  su¬ 
perior  to  caustic  soda  or  potash,  as  strong 
solutions  of  them  act  powerfully  on  the 
starch,  while  the  ammonia  produces  no  change 
in  it,  however  long  it  may  be  kept  in  opera¬ 
tion.  It  may  be  applied  also  in  the  gaseous 


*  Newton’s  Journal. 
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way,  by  passing  the  ammoniacal  gas  through 
refrigeratory  apparatus  into  vessels  containing 
any  kind  of  farinaceous  matters,  such  as 
wheat,  rice,  peas,  bruised  potatoes,  or  such 
like  matters  ;  and  in  this  case  the  ammonia 
from  gas-liquors  may  be  used  by  adding  lime 
and  distilling  the  vapors  from  them,  as  it  is 
not  necessary  to  use  a  perfectly  pure  ammonia 
for  all  the  purposes  of  making  starch  ;  but 
the  ammonia  may  be  obtained  from  any 
known  source.  The  ammonia,  when  satu¬ 
rated  with  gluten,  may  be  obtained  again  by 
distillation,  and  used  over  again,  and  the 
gluten  may  then  be  applied  to  purposes  of 
food,  or  any  other  purpose  to  which  it  may 
be  found  applicable ;  as  an  improvement  in 
food  it  will  be  found  highly  useful,  as  the 
inferior  kinds  of  rice,  peas,  and  such  like 
matter,  after  being  steeped  in  ammonia  for  a 
few  hours,  and  then  well  washed,  will  be 
found  equal  to  those  of  the  best  quality. 
Close  vessels  ai’e  the  best  for  conducting  the 


operation,  and  in  some  cases  a  low  degree  of 
heat  may  be  used  without  any  injury,  but  it 
is  not  absolutely  necessary,  as  the  cold  opera¬ 
tion  is  sufficient  for  all  practical  purposes. 

It  is  also  an  improvement  to  add  a  little 
ammonia  to  starch  as  a  finishing  process, 
however  the  starch  may  have  been  obtained, 
whether  by  the  usual  process  of  fermentation 
or  by  the  use  of  dilute  solutions  of  soda  or 
potash,  as  it  prevents  the  possibility  of  fer¬ 
mentation  while  in  a  damp  state,  and  dries 
more  rapidly. 

I  am,  Sir,  most  respectfully, 

Your  obedient  servant, 

Joseph  Nash. 

P.  S.  Ammonia  will  be  found  preferable 
to  potash  or  soda  in  removing  glutinous 
matter  from  vegetable  fibre,  for  the  purposes 
of  woven  fabrics,  or  other  manufactures. 

28,  Duke-street,  Stamford-street,  Blackfriars’- 
road,  Sept.  17, 1844, 
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THE  PHARMACEUTICAL  PHANTOM. 

Do  the  simple-minded,  generous,  and  cre¬ 
dulous  men.  who  pay  two  guineas  annually 
to  the  Pharmaceutical  Society,  ever  ask 
themselves  what  benefit  they,  their  posterity, 
or  the  public  will  receive  by  so  doing  ?  Do 
they  contribute  the  money  as  a  charitable 
donation,  or  do  they  earnestly  expect  some 
equivalent  in  return  ?  If  the  former  be  the 
case,  we  never  heard  of  charity  being  more 
grossly  misapplied.  Scarcely  a  tithe  part  of 
the  amount  is  ever  likely  to  reach  the  hands 
of  the  unfortunate  and  the  distressed.  But 
perhaps  these  benevolent  individuals  think 
it  an  act  of  alms-giving  to  enable,  at  their 
cost,  Messrs.  Savory,  Bell,  and  Redwood  to 
advance  their  worldly  interest  by  continually 
advertising  themselves  to  the  public  in  their 
respective  capacities  of  president,  editor, 
and  professor.  Verily,  fine  feathers  make 
fine  birds  ;  fine  names  make  great  men. 

Surely,  if  charity  be  their  object,  it  is  a 
most  unbecoming  piece  of  ostentation  for 
these  members  everywhere  to  exhibit  pub¬ 
licly  the  receipt  for  their  subscription  in  the 
shape  of  a  very  fine  engraving  misnamed  a 
diploma.  In  truth,  we  shall  recommend  the 
Mendicity  Society  to  get  a  very  handsome 
receipt  engraved  and  framed,  as  a  bait  to 
draw  subscribers,  as  the  experiment  has 


answered  so  well  in  the  case  of  the  Pharma¬ 
ceutical  Society.  However,  the  day  is  not 
far  distant  when  the  value  of  this  diploma 
will  be  duly  appreciated.  When  the  mem¬ 
bers  find  this  bauble,  this  badge  of  servitude, 
this  child’s  rattle  (a  thing  used  for  keeping 
its  possessors  quiet),  brings  no  reputation 
to  their  name  or  gold  to  their  coffers,  then, 
will  the  council  have  cause  to  rue  havng 
thus  imposed  on  their  gullibility.  Woe  be¬ 
tide  them  for  having  dared  to  give  the 
shadow  instead  of  the  substance. 

But  probably  these  worthy  men  believe 
they  are  deriving,  or  will  ultimately  reap 
some  return  for  their  outlay.  Perhaps  they 
vainly  imagine  they  are  receiving  some 
benefit  from  the  library  which  is  now  circu¬ 
lating,  limited  and  far  too  distant  from  their 
homes  for  the  majority  of  the  members  ever 
to  become  acquainted  with  the  title  pages  of 
the  books.  Perhaps  they  think  the  expensive 
chemical  apparatus  is  exercising  some  magic 
influence  in  behalf  of  their  scientific  culture, 
or  have  they  only  purchased  it  for  the  half¬ 
holiday  recreation  of  the  officers  of  the 
society.  Perhaps  they  fondly  hope  the 
lectures  are  conferring  a  sacred  charm  over 
their  understandings,  and  that  the  lectures  of 
the  society  have  some  vast  superiority  to 
those  delivered  at  the  Royal  Institution, 
London.  University,  and  the  thousand,  and 
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one  medical  schools  of  the  Metropolis.  Or 
perhaps  they  put  their  faith  in  some  vivify¬ 
ing  and  regenerating  power  of  their  journal, 
the  Newtonian  judgment,  the  critical  acu¬ 
men  and  enlightening  eloquence  of  its  edi- 
t  >r,  the  penetration,  the  philosophical  depth 
and  originality  of  its  papers,  its  power  of 
resisting  pressure  from  without — and  pre¬ 
serving  unanimity  within — the  society,  or 
to  some  indescribable  advantage  which  the 
warm  imagination  of  the  members  feel  it  to 
possess. 

Oh,  miserable  and  deluded  men,  cast  out 
these  fairy  dreams  which  you  so  lovingly 
embrace  from  your  heated  brains,  and  learn 
ye  that  for  two  guineas  annually  ye  can  pro¬ 
cure  for  use  at  vour  own  homes  handsome 
engravings,  valuable  books,  chemical  appa¬ 
ratus,  and  journals  more  than  enough  to  sup¬ 
ply  your  minds  with  a  year’s  instruction  and 
amusement. 

We  ask  those  members  who  believe  what 
we  have  written  to  be  true,  why  they  lend 
themselves  to  support  this  incubus,  this 
Pharmaceutical  phantom  got  up  for  the  pur¬ 
pose  of  levying  contributions  under  the 
pretence,  amongst  some  others,  of  fighting 
against  a  ghost  (which  the  council  shows, 
even  nods  occasionally  to  the  members)  with 
its  teeth,  its  talons,  and  its  terrors,  under 
the  name  of  Medical  Reform. 

W.  B. 


HISTORY,  ANALYSIS,  AND  PRESER¬ 
VATION  OF  ERGOT  OF  RYE.* 

BT  VICTOR  BF.QRIP. 

{Concluded  from  page  367.) 

The  product  e,  ammoniacal  hydrolate,  gave 
on  cooling  a  slight  deposit  of  inulin,  filtra¬ 
tion  was  slowly  performed  ;  the  liquor  of  a 
reddish  brown  violet,  had  the  appearance  of 
a  savonule ;  the  'saturation  of  the  ammonia 
by  nitric  acid,  liberated  a  fatty  acid,  col¬ 
lected  on  a  filter,  with  a  portion  of  the  color¬ 
ing  matter.  Alcohol  was  added  to  the  fil¬ 
tered  liquor — there  wras  a  more  abundant 
precipitate  of  coloring  matter,  and  of  a  cer¬ 
tain  quantity  of  fungate  of  potassa. 

The  product  of  f,  acidulated  hydrolate  of 
the  residue,  of  a  fallow  yellow,  was  tested 
with  ammonia.  There  was  also  a  violet- 
brown  precipitate ;  the  remainder  was  also 
treated  by  alcohol.  A  slightly  yellowish- 
white  precipitate  was  immediately  produced. 
Without  filtering,  the  whole  of  the  alcohol 
was  removed  by  distillation  ;  the  remaining 


*  Journal  Ce  Chimie  Medicate,  July,  1844. 


liquid  was  submitted  to  evaporation.  The 
precipitate  being  redissolved,  we  in  vain  tried 
crystallisation  :  it  was  fungate  of  potassa. 
Evaporated  almost  to  an  extract,  no  deposit 
was  formed  in  it.  At  this  moment  a  drop 
of  this  quasi-extract,  tested  by  ammonia, 
produced,  without  precipitate,  a  liquor  of  a 
very  rich  yellow  color,  which  very  soon  dried 
on  the  capsule. 

Wishing  to  account  for  the  difference 
which  we  observed  in  the  results  obtained 
from  the  products  of  e  and  f  we  redissolved 
the  residue  of  the  product  e,  which  had  been 
dried.  We  treated  it  with  acidulated  water, 
as  with  the  product/',  with  the  difference  that 
we  found  nitric  acid,  and  not  sulphuric. 
The  investigation  followed  like  the  forego¬ 
ing — the  results  were  the  same  :  fungate  of 
potassa  and  yellow  coloring  matter,  acquir¬ 
ing  much  lustre  on  contact  with  the  alkalis, 
especially  with  ammonia. 

In  the  aqueous  solution  of  incinerated 
charcoal,  product  g,  there  was  a  precipitate 
with  nitrate  of  silver,  by  the  salts  of  baryta, 
by  oxalate  of  ammonia  and  by  ammonia.  The 
precipitate  of  silver,  insoluble  in  an  excess 
of  acid,  was  a  chloride,  whose  chlorine 
constituted  a  hydro-chlorate  with  another 
alkali  than  potassa;  for,  on  a  small  portion, 
chloride  of  platinum  produced  no  precipi¬ 
tate.  We  acquired  the  certainty  that  it  was 
chloride  of  sodium.  The  precipitate  pro¬ 
duced  by  ammonia,  collected  and  treated 
while  moist  by  a  concentrated  solution 
of  sulphate  of  potassa,  gave  small  crys¬ 
tals  of  alum,  &c.  ;  it  was  therefore  alumina. 
Lime  was  found  in  it  in  small  proportion  ; 
scarcely  rendered  turbid  by  the  salt  of  baryta. 

The  product  h,  solution  by  hydrochloric 
acid  of  the  incinerated  charcoal,  gave  by 
oxalate  of  ammonia  a  precipitate  of  oxalate 
of  lime.  In  the  same  liquor,  separated  from 
the  precipitate  of  lime,  a  precipitate  of  mag¬ 
nesia  was  obtained  by  means  of  potassa.  In 
another  test,  the  lime  gave  a  precipitate  of 
phosphate  of  lime  (studied)  by  nitrate  of 
baryta,  a  precipitate  partly  insoluble  in  an 
excess  of  acid. 

In  the  product  i,  nitro-muriatic  solution 
of  the  incinerated  charcoal,  sulphuretted 
hydrogen,  caused  a  yellowish  turbidness,  hy¬ 
drosulphate  of  ammonia,  a  black  precipitate, 
with  the  ferrocyanuret  is  obtained,  in  the 
acid  liquor  an  abundant  blue  precipitate. 
A  well  cleaned  bar  of  iron,  in  a  portion  of 
the  same  liquor,  was  covered  by  a  sensible 
layer  by  the  nitrate  of  baryta,  a  white 
precipitate,  soluble  in  an  excess  of  acid. 
Finally,  ammonia,  potassa,  and  lime,  pro¬ 
duced  an  abundant  white  precipitate.  One 
of  these  precipitates,  decomposed  by  potas¬ 
sium,  contained  phosphoric  acid. 
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Having  ascertained  that  a  decoction  of 
ergot  of  rye  reddened  litmus  paper,  we 
thought  that  from  the  saccharine  and  amy¬ 
laceous  principles  existing  in  it,  there  might 
be  a  reaction,  giving  rise  to  acetic  acid.  To 
ascertain  it,  we  submitted  to  distillation  a 
decoction  of  powdered  ergot,  and  the  product 
was  received  on  the  same  test  paper ;  the 
blue  color  underwent  no  change.  We  also, 
but  still  in  vain,  sought  for  this  free  acid  as 
phosphoric  acid.  Finally,  awaiting  more 
complete  certainty,  we  think,  at  present, 
that  we  ought  to  regard  it  as  a  small  quan¬ 
tity  of  free  fungic  acid. 

It  has  been  thought  that  an  ammoniacal 
salt  should  exist  in  ergot  of  rye ;  we  have 
not  been  able  to  detect  the  presence  of  am¬ 
monia  in  any  of  the  recent  aqueous  solu¬ 
tions  ;  but  we  have  ascertained  that  they 
continue  to  remain  acid,  or  become  nearly 
neutral.  However,  in  both  cases,  it  has 
always  been  possible  to  detect  ammonia. 
This  may  be  explained,  we  think,  considering 
that  in  the  spontaneous  decomposition  of  the 
constituent  principles  of  this  hydrolate,  am¬ 


monia  may  be  produced  by  the  vegeto-ani- 
mal  matter,  and  by  the  fungin  of  the  fungic 
acid.  It  is  thus  that  in  a  hydrolate  of  ergot 
of  rye,  or  in  the  humid  powder  after  the 
commencement  of  fermentation,  we  find  the 
existence  of  an  ammoniacal  salt  to  be  pos¬ 
sible,  and  that  we  regard  the  free  acid,  in 
a  recent  hydrolate,  as  fungic  acid. 

It  results  from  the  analysis  of  ergot  of 
rye,  that  100  grammes  of  this  substance, 
dried  at  0  x  50,  contained — • 

Grins. 

Thick  fat  oil,  very  fluid  at  0  x  25  on 


a  fine  day . 34’50 

Amidiue  . 2'75 

Albumen  . 1*00 

Inulin  . 2*25 

Gum . .  ....  2*50 

Uncry stallisable  sugar  ............  1*25 

Very  brown  resin  . . 2*75 

Fungin . 3*50 

Yegeto-animal  matter . 13-50 

Osmazome . 075 

Fat  acid . 0’50 

Ligneous  fibre . . . 24*50 


bft  GG 


Red-brown,  violet  by  an  alkali,  and 

fallow-red  by  an  acid  . 

Of  a  fine  yellow  in  ammonia  . 

Colorless  in  the  last . 


Insoluble  in  alcohol  I 
Soluble  in  alcohol  . . 


>0-50 


ODOROUS  PRINCIPLES  NOT  ISOLATED. 

Fungate  of  potassa  2*25 

Chloride  of  sodium .  1*50 

Sulphate  |of  hme  •  /  1  0*50 

r  t  of  magnesia  J 

Phosphate  of  lime  (sub)  ....  1*25 

Protoxide  of  iron .  0*25 

Copper . .  Sensible  traces. 

Silica .  0*15 

Water  .  2*50 

Loss .  1*35 

100-00 

Being  curious  to  be  able  to  establish  the 
mode  of  acting  and  the  degree  of  action  of 
some  proximate  product  of  ergot  of  rye,  we 
made  several  experiments,  which  seemed 
most  proper  for  our  purpose. 

According  to  M.  Bonjean,  of  Chambery, 
the  oil  of  ergot  of  rye  is  very  poisonous.  To 
convince  ourselves  of  this  we  administered  6 
grammes  to  a  rabbit  45  days  old.  The  ani¬ 
mal  remained  without  eating,  under  our 
eyes,  and  covered  with  a  bell  of  metallic 
wire  for  4  hours  ;  during  this  time  it  did 
not  give  the  slightest  sign  of  uneasiness  or 
impatience. 

We  may  remark  that,  obtained  by  ether, 
it  is  very  difficult  to  free  this  oil,  at  the  ordi¬ 
nary  temperature,  from  a  last  portion,  and 
the  odor  of  this  solvent »  This  leads  m  to 
Hi 


believe  that  the  bitter  taste  noticed  by  M. 
Bonjean  in  this  oil  was  due  to  the  complete 
estimation  of  this  menstruum.  The  same 
author,  to  establish  the  poisonous  quality  of 
this  product  says,  that  12  drops  of  this  oil 
equal  in  action  32  grammes  of  powdered 
ergot :  either  ergot  of  rye  is  inoffensive  in 
this  dose,  or  the  comparison  cannot  be  set 
up  ;  for  6  grammes  of  this  oil,  swallowed  by 
our  feeble  subject,  represent  more  than  120 
drops.  Moreover,  in  the  course  of  our  ex¬ 
periments,  we  have  too  often  tasted  it,  and 
that  in  too  large  a  quantity  not  to  be  able  to 
say  with  M.  Vanquelin.  Thinking-  that  it 
would  be  more  easy  to  prove  the  poisonous 
action  of  ergot  by  always  submitting  to  its 
effects,  the  same  little  animal  instead  of- 
giving  it  anything  to  eat  after  the  experi¬ 
ment  with  the  oil,  we  made  it  swallow  24 
grains  of  alcoholic  extract,  rendered  semi¬ 
fluid  by  a  little  water.  The  disgust  caused 
by  the  swallowing  of  this  substance  will  be 
understood.  Indeed,  the  odor  and  taste  of 
this  experiment  are  repulsive.  What  hap¬ 
pened  ?  The  animal  was  not  more  seriously 
affectedfby  this  extract  than  it  had  been  by 
the  oil ;  and  four  hours  after  the  experiment, 
restored  to  liberty,  hastened  to  make  up  for 
lost  time  on  the  aliments  which  were  given 
to  it.  This  extract  having  appeared  to  u 
to  merit  our  attention  almost  exclusively,  we 
have  confined  to  it  our  investigations ;  wo 
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leave  to  studious  practitioners  the  task  of 
elucidating  better  this  still  too  obscure  point 
of  toxicology. 

In  1832  M.  Yallet  communicated  to  the 
Socidtd  de  Pharmacia  a  succinct  analysis 
of  ergot  of  rye,  in  which  is  mentioned  a 
matter,  crystallising  in  bracteae  (ergotine)  : 
we  have  not  been  able  to  meet  with  it  in  our 
investigations  ;  w<*  regret  that  the  author, 
M.  Vallet,  has  not  given  his  mode  of  obtain¬ 
ing  it,  nor  described  its  properties. 

A  WORD  ON  THE  PRESERVATION  OF 
ERGOT  OF  RYE. 

Acknowledging  the  medicinal  properties 
of  this  substance,  can  it  be  admitted  that  it 
is  unalterable  ?  Can  we  partake  of  the 
opinion  which  admits  that  old  ergot  of  rye 
even  bitten  by  insects,  has  lost  none 
of  its  properties  ?  We  cannot  adopt  this 
opinion,  and  we  think,  on  the  contrary,  that 
this  substance  demands  so  much  the  more 
care  as  it  is  easily  alterable.  Exposed  to 
the  air,  to  moisture,  and  light  it  promptly 
changes  in  state,  and  it  is  impossible  for  its 
degree  of  action  not  to  be  modified.  We 
have  preserved  it  absolutely  intact  for  seve¬ 
ral  years,  and  we  think  that  its  preservation 
may  be  prolonged  almost  indefinitely  by  the 
following  precautions: — 1st.  To  prepare 
the  powder  with  recent  and  well-dried  ergot. 
2nd.  To  expose  the  powder  to  a  multiplied 
temperature  by  45  or  50  in  order  to  dry  it 
promptly  and  perfectly.  3rd.  To  heap  it  up 
and  enclose  it  hermetically  in  glass  vessels 
containing  a  hectogramme,  at  most.  4th. 
Finally,  to  remove  it  from  the  action  of 
light,  either  by  confining  it  in  a  dark  place, 
or  covering  the  vessels. 


ON  THE  DOSING  OF  IODIDE  OF 
POTASSIUM* 

BY  A .  DUVILLE. 

LETTER  TO  M.  CHEVALLIKR. 

Six  months  ago  I  was  witness  of  a  fact  which 
proves  the  high  dose  in  which  iodide  of  po¬ 
tassium  may  be  employed. 

If  this  note  appears  to  you  at  all  interest¬ 
ing  to  the  practice  of  pharmacy,  I  beg  you  to 
communicate  it  to  the  Society  (of  Pharmacy) 
of  which  I  have  the  honor  to  be  one  of  the 
corresponding  members,  and  to  cause  it  to 
be  inserted  in  the  Journal  which  it  publishes 
with  so  much  impartiality. 

Towards  the  end  of  1843  I  was  charged 
with  preparng,  for  a  patient  attacked  with  a 
venereal  bubo  in  the  left  groin,  an  ointment 
thus  composed : — 

*  Journal  de  C/iimie  Medicate,  July,  1844, 


Iodide  of  potassium  ..  ..  16 

Lard  .  30 

This  ointment  was  made  according  to  the 
codex,  bruised  on  porphyry.  It  was  to  be 
employed  in  frictions,  three  times  a  day,  and 
at  the  same  time  the  patient  had  to  swallow, 
also  three  times  a  day,  lumps  of  the  size  of 
a  nut  of  an  antiblenorrhagic  opiate  composed 
of  balsam  of  copaiba,  cubebs  and  caustic 
magnesia  (to  solidify  the  copaiba). 

By  a  mistake  which  might  have  been  fatal 
to  him,  but  which  will  easily  be  understood, 
when  it  is  known  that  the  patient  was  com¬ 
pelled,  for  certain  reasons,  to  follow  up  the 
above  treatment  secretly,  the  first  friction  hav¬ 
ing  to  be  made  at  night,  he  did  it  in  the  dark, 
and  used  for  this  purpose  the  astringent  opi¬ 
ate  ;  immediately  after  he  swallowed  (I  know 
not  how  he  could  have  done  it)  a  lump  of  the 
ointment  prescribed  of  the  size  of  a  musco¬ 
vado  nut.  He  continued  the  same  mode  of 
treatment,  and  always  in  the  same  error,  un¬ 
til  the  two  pots  wrere  finished.  In  this  case 
he  did  as  many  patients  do,  who,  in  such 
cases,  often  exceed  the  limits  of  the  pre¬ 
scription,  in  the  hope  of  being  more  speedily 
cured,  and  took  the  whole  in  forty-eight 
hours,  (46  grammes  of  ointment  and  64  of 
astringent  opiate  employed  in  frictions.) 

Great  was  my  surprise  when,  after  the 
error  noticed,  he  told  me  that  the  bubo  had 
changed  its  place,  and  that  it  was  now  situated 
in  the  middle  of  the  thigh. 

I  leave  physicians  to  decide  whether  this  is 
possible,  and  whether  the  patient  was  really 
affected  with  a  syphilitic  bubo  or  with  a  gland 
of  quite  another  nature. 

The  fact  is,  that  a  new  quantity  of  the 
ointment,  made  in  the  same  proportions,  but 
employed  this  time  as  it  should  have  been  in 
the  first  instance,  caused  this  singular  tumor 
to  disappear  in  a  few  days.  When  I  saw  it 
in  the  middle  of  the  thigh,  it  rolled  under 
pressure  of  the  fingers.  He  assured  me  that 
he  had  not  perceived  any  pain  in  the  epigas¬ 
trium,  nor  in  other  parts  of  the  digestive 
tube,  only  he  must  have  had  a  great  desire  to 
be  cured,  to  masticate,  in  some  measure,  this 
fat,  for  which  he  has  since  retained  a  horrible 
disgust.  The  opiate,  on  its  part,  had  caused 
him  to  suffer  much,  by  producing  the  effect 
of  a  vesicatory  incessantly  irritated  by  rubbing 
with  a  cloth,  in  the  angle  of  the  abdomen  and 
the  commencement  of  the  thigh. 

To  sum  up  :  Can  1G  grammes  of  pure  iodide 
of  potassium  be  absorbed  by  an  adult  in  forty- 
eight  hours,  without  any  accident  resulting  ? 
This  is  not  my  opinion.  Then,  in  this  case, 
however  exceptional,  was  not  the  fatty  body 
employed  in  the  preparation  of  the  ointment 
opposed  to  the  entire  absorption  of  the 
iodide  ?  Did  it  not  form  with  the  gastric 
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•We  an  emulsion  which  would  pass  intact 
nto  the  chyliferous  vessels?  Finally,  was 
the  deleterious  action  of  medicine  averted  by 
a  particular  cause  ? 

It  is  for  physicians  to  solve  the  question 
already  so  often  put,  whether  iodide  of  po¬ 
tassium  may  be  employed  in  very  large  doses 
without  danger.* 

In  therapeutics,  this  medicine  is  very  valua¬ 
ble,  and  it  would  be  desirable  to  fix  the 
quantity  in  which  it  may  be  employed. 


THE  MEDICINE  CHEST. 

We  extract  the  following  from  an  interest¬ 
ing  paper  “  On  the  Use  and  Abuse  of  Do¬ 
mestic  Remedies,”  by  Sir  George  Lefevre, 
M.D.,  published  in  the  Lancet,  for  August 
24,  1844:— 

“  CALOMEL. 

“  If  a  child  complain  of  headache  and  sick¬ 
ness,  and  its  skin  is  feverish,  the  mother  is 
persuaded  that  it  is  a  biilious  attack,  and 
administers  a  dose  of  calomel,  which  pro¬ 
duces  vomiting  of  a  yellowish  fluid,  proof 
sufficient  that  the  treatment  was  proper  and 
rational.  The  patient  gets  better  rapidly, 
and  the  mother  is  fully  persuaded  that  she 
has  done  as  well  as  the  doctor  could  have 
done  under  these  circumstances,  congratu¬ 
lates  herself  upon  having  saved  her  child  a 
serious  illness,  and  herself  a  physician’s  fee, 
or  the  price  of  six  draughts  from  the  apothe¬ 
cary’s  shop,  and  in  all  these  particulars  she 
is  quite  right.  Many  a  serious  illness  has 
been  cut  short  by  a  dose  of  calomel  timely 
administered.  It  would  be  well  if  she 
confined  herself  to  so  much  knowledge,  and 
to  the  administration  of  single  doses,  pro  re 
nata ;  but  success  makes  bold  and  practice 
makes  perfect,  and  such  wise  saws  lay  the 
foundation  to  serious  consequences.  It  does 
not  follow  that  if  a  robust  child  who  has 
over-eaten  itself  may  be  relieved  by  such 
means,  that  a  more  delicate  one,  whose  sin 
consists  in  having  a  white  and  loaded  tongue, 
should  be  submitted  to  the  same  discipline, 
and  this  is,  nevertheless,  one  of  the  com¬ 
monest  mistakes  in  domestic  treatment.  I 
had  an  opportunity  of  proving  this  at  a  very 
early  period  of  my  practice,  when  travelling 
with  a  family  abroad.  The  mother  of  seve¬ 
ral  children,  and  fully  experienced  in  these 
matters,  resorted  to  her  medicine  chest,  and 
weighed  out  the  calomel  to  cure  the  white 
loaded  tongue  of  a  deligate  girl  of  ten  years 
of  age,  whose  appetite  became  daily  impaired, 

*  M.  Trousseau  carries  the  dose  of  iodide 
of  potassium  to  from  1  to  3  grammes  per  day. 
[The  gramme  is  about  1H  grains  English.] 


and  her  digestive  functions  more  deranged  in 
spite  of  such  treatment.  Being  at  length 
consulted,  I  recommended  a  totally  different 
plan  of  treatment,  and  prescribed  a  tonic.  I 
did  not  add  to  the  confidence  I  might  have 
previously  inspired  by  such  a  suggestion.  A 
white  tongue  could  only  indicate  a  foul  state 
of  stomach  and  a  certain  degree  of  fever, 
which  called  rather  for  purgatives  than 
strengthening  remedies,  which,  by  increasing 
the  feverish  state,  must  fail  in  their  inten¬ 
tions.  It  was  not  till  more  mischief  was 
threatened,  that  the  tongue  became  more 
white,  and  the  muscular  powers  more  feeble, 
that  the  old  plan  was  laid  aside.  Not  wish¬ 
ing  to  prove  any  superior  knowledge  in  the 
properties  of  drugs,  T  proposed  a  little  cold 
camomile-tea  two  or  three  times  daily,  and 
one  glass  of  wine  to  be  sipped  at  dinner. 
The  remedies  being  of  a  simple  nature,  and 
the  mother  professing  a  great  horror  of 
drugging  her  children  unless  she  did  it  her¬ 
self,  the  plan  was  acceded  to,  and  in  the 
course  of  ten  days  the  patient  was  quite  re¬ 
stored  to  health.  It  is  not  the  continuance 
of  a  white  tongue  which  should  authorise  a 
novice  to  persist  in  the  use  of  such  a  remedy. 
Slight  gastric  affections  may  be  very  much 
increases  by  doses  of  calomel,  and  I  am  mis¬ 
taken  if  I  have  not  seen  the  infantile  remit- 
tant  fever  produced  by  this  harsh  remedy, 
where  the  bowels  have  been  in  a  tender  and 
sensitive  state  ;  I  am  certainly  not  mistaken 
in  believing  that  this  fever  has  been  much 
aggravated  by  large  doses  of  calomel  at  its 
commencement.  This  drug  is  an  invaluable 
remedy  in  infantile  diseases,  but  its  indiscri¬ 
minate  use  has  brought  it  into  disrepute, 
and  hence  the  difficulty  which  many  profes¬ 
sional  men  experience  in  controlling  the 
prejudices  of  matrons  who  resist  its  admi¬ 
nistration  where  it  is  often  most  indicated. 
There  is  a  prejudice  that  the  teeth  in  after¬ 
life  are  often  spoiled  by  the  taking  of  mer¬ 
cury  in  the  earliest  periods,  but  it  is  not 
always  remembered  that  there  are  two  crops 
of  teeth,  and  how  much  soever  it  may  be 
blamed  for  its  action  on  the  deciduous  ones, 
it  must  be  innocent  of  any  damage  done  to 
those  which  appear  many  years  after  its  use 
has  been  discontinued.  It  is  hardly  fair  to 
tax  it  with  this  result  when  many  men  at  the 
age  of  fifty  possess  sound  and  entire  teeth, 
who  have  undergone  several  courses  of  mer¬ 
cury  after  the  adult  age,  whose  teeth  have 
shaken  in  their  sockets  for  a  time,  but  have 
again  been  fixed  tight,  and  present  a  fine 
enamel  front  in  spite  of  such  disasters. 

“  james’s  powder 

“  Is  much  less  patronised  by  the  non  idonei 
than  it  was  formerly,  when  it  was  given  as  a 
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panacea  for  most  ailments.  Its  supposed  vir¬ 
tues  consisted  in  its  equally-supposed  powers 
of  producing  perspiration,  and  upon  a  fair 
investigation  of  its  merits  in  this  one  par¬ 
ticular,  no  medicine  has  less  sustained  its  re¬ 
putation.  There  are  some  excellent  remarks 
of  Dr.  Holland,  in  his  ‘  Medical  Observations 
upon  the  Use  of  Sudorifics,’  where  he  has 
advanced  the  impoteney  of  this  preparation 
or  its  synonym,  the  antimonial  powder,  in 
effecting  this  desideratum,  and  perhaps  the 
profession  generally  have  been  as  much  dis¬ 
appointed  in  their  expectations  of  what 
James’s  powder  seemed  to  promise  as  in  any 
of  the  whole  catalogue  of  chemical  specifics. 
Who  was  not  recommended  its  use  at  bed¬ 
time,  with  the  adjunct  of  feet  in  warm  water, 
to  stop  an  incipient  catarrh  by  means  of  re¬ 
laxing  the  pores,  and  who  has  not  been  frus¬ 
trated  by  the  non-performance  of  what  he 
vouched  for  ?  It  is  a  question,  as  Dr.  Hol¬ 
land  observes,  if  sweating,  produced  by  arti¬ 
ficial  means,  is  often  critical — Hippocrates 
has  said  that  it  never  is  so  in  fevers  ;  but  if 
this  be  the  end  in  view,  there  are  more  cer¬ 
tain  means  in  accomplishing  it  than  by 
James’s  powder,  which,  if  it  perform  it,  does 
so  for  the  most  part  indirectly,  by  exciting 
vomiting.  The  same  objection  may  be  made 
to  its  indiscriminate  use  as  to  calomel,  that 
it  is  not  indicated  in  many  cases  where  it  is 
administered,  and  may  tend  to  increase  the 
irritation  which  it  was  given  to  alleviate. 
If  the  purpose  for  which  it  was  employed  be 
not  effected,  it  must  do  harm,  for  medicines 
are  not  nugatory  when  introduced  into  the 
system,  and  it  Ls  the  only  and  great  advan¬ 
tage  which  the  Homoeopathists  have  over 
regular  practitioners,  that  their  patients  are 
satisfied  with  the  idea  that  if  their  doses  do 
no  good,  they  can  do  no  harm.  They  may 
refute  this  assertion,  but  with  the  public  it  is 
the  corner-stone  of  their  belief. 

“  The  hot  skin,  the  headach,  the  languor, 
indicative  of  infantile  gastric  irritation,  are 
only  aggravated  by  injudicious  doses  of 
James’s  powder,  and,  where  a  few7  leeches 
applied  to  the  pit  of  the  stomach,  some 
warm  fomentations,  and  some  saline  medi¬ 
cine,  would  have  put  a  stop  to  more  serious 
disease,  the  time,  perhaps,  has  been  allowed 
to  elapse  in  seeking  for  relief  by  the  admi¬ 
nistration  of  this  nostrum.  * 

“  ANTIMONIAL  WINE 

“  Is  frequently  given  to  children  most  inju¬ 
diciously,  with  the  intent  to  make  them 
vomit.  A  child  is  probably  laboring  under 
gastric  affection,  and  throwing  up  every¬ 
thing  from  increased  sensitiveness  of  the 
stomach,  which  requires  sedative  treatment, 
whilst  this  natural  disposition  to  sickness  U 


looked  upon  as  an  indication  that  nature  is 
seeking  relief  in  this  manner,  and  requires 
assistance.  The  irritation  of  the  stomach 
is  only  much  aggravated  by  such  proceed¬ 
ings,  and  matter  furnished  for  more  serious 
disease. 

“  In  giving  antimonial  wine  to  children, 
when  the  object  is  legitimate,  it  is  sometimes 
found  to  be  inert,  and  the  mother  is  afraid  to 
increase  the  dose ;  a  little  lemon-juice  or 
vinegar  will  be  certain  to  produce  the  effects, 
as  it  disturbs  the  coat  of  mucus  with  which 
the  stomach  of  children  is  lined,  sheathing  it 
against  the  action  of  medicine.  Nurses  ob¬ 
serve  that  acids  cut  the  phlegm.  The  same 
observations  apply  to  adults  as  to  children  as 
regards  exciting  vomiting  artificially  in  cases 
of  peculiar  irritability  of  the  gastric  organs. 
What  is  styled  the  sick  bilious  headach  is 
seldom  relieved  by  this  means,  and  as  the 
term  bilious  is  misunderstood,  so  the  appa¬ 
rent  proofs  of  the  existence  of  bile  in  the 
system  are  equally  a  misconception.  In  the 
operation  of  vomiting,  if  the  action  he  se¬ 
vere,  the  bile  is  pressed  out  of  its  ducts  and 
reservoir  into  the  stomach,  where  it  flows 
naturally  for  the  purposes  of  simulating  the 
intestines  to  their  ordinary  action,  and  is 
thrown  up  at  once,  constituting  the  fact  that 
the  patient  is  bilious.  Now,  a  certain  quan¬ 
tity  of  this  fluid  is  necessary  for. the  perform¬ 
ance  of  the  digestive  functions  in  their  more 
extended  sense,  and  this  dislodgement  of  it 
from  its  natural  reservoirs  may  be  anything 
but  salutary.  It  is  only  in  cases  where  there 
is  a  superabundance  of  this  fluid  that  relief 
is  to  be  found  in  vomiting,  and  that  the  com¬ 
plaint  can  come  under  the  denomination  of 
bilious.  This  is  a  mistake  which  is  too  fre¬ 
quently  made,  the  appearance  of  a  yellow 
fluid,  and  the  bitter  taste  in  the  mouth,  are 
positive  proofs  of  the  existence  of  bile,  and 
this  is  considered  the  cause  of  all  the  ail¬ 
ments,  and  of  the  rationality  of  the  practice. 
It  may  justify  a  repetition  of  the  emetic  and  a 
dose  of  calomel  as  a  finale ,  and  the  matron 
usurps  the  title  of  the  decided  practitioner. 

“If  it  were  understood  that  a  certain 
quantity  of  bile  were  necessary  to  health, 
and  that  this  may  be  dislodged  by  vomiting 
whenever  violent  action  is  excited,  it  would 
lead  to  a  more  dear  conception  of  the  term 
bilious,  which  has  been  the  occasional  source 
of  mischievous  interference. 

“  Emetics  are  very  useful  and  effectual 
agents  in  arresting  the  progress  of  several 
diseases,  and  none  more  so  than  that  of  the 
influenza,  which  seems  to  hav£  located  itselr 
in  this  country  for  some  years  past.  It 
prevailed  most  severely,  but  not  fatally,  in 
St.  Petersburg,  in  1838,  and  for  some  days 
there  waii  a  cotttpleM  suspension  of  all  *oeial 
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recreation.  Everybody  seemed  more  or  less 
under  its  influence,  and  such  was  the  de¬ 
mand  for  medicines  at  the  druggist’s  shop, 
that  the  men  were  employed  night  and  day 
in  dispensing,  and  still  unable  to  serve  their 
customers.  It  made  its  attack  in  the  most 
sudden  manner,  and  without  any  warning. 
Some  would  complain  of  a  sudden  pain  in 
the  head,  like  a  shock  of  electricity ;  others 
were  seized  suddenly  with  a  courbature ,  as 
the  French  style  it,  or  pains  of  lumbago  ; 
some  with  a  trembling  in  their  knees  and 
legs ;  some  with  dyspnoea  and  sense  of 
suffocation,  and  all  these  symptoms  as  pre¬ 
ludes  only  to  the  affection  of  the  vocal  and 
respiratory  organs.  T  was  attacked  by  the 
complaint  at  its  onset,  and  very  severely, 
being  seized  simultaneously  with  three  other 
people  in  the  same  room  in  perfect  health  at 
the  time,  and  in  a  few  hours  all  were  pros¬ 
trate.  As  soon  as  we  had  parted  I  took  a 
powerful  emetic,  and  followed  it  up  with 
some  calomel  and  colocynth,  which  treat¬ 
ment  cut  the  disease  short,  and  allowed  me 
to  render  assistance  to  many  who  were  in  the 
same  predicament.  In  all  cases  I  employed 
emetics,  equal  parts  of  antimonial  and 
ipecacuanha  wine,  and  in  all  cases  where  this 
was  adopted  upon  the  first  symptoms  mani¬ 
festing  themselves,  it  was  almost  always 
effectual.  Where  some  days  had  elapsed, 
during  which  the  patients  had  been  treating 
themselves  by  taking  emulsions,  sedatives, 
&c.,  the  vomiting  produced  no  longer  the 
same  effects  ;  these  cases  dragged  on  to  in¬ 
definite  periods.  So  fully  did  this  treatment 
answer  that  I  left  prescriptions  with  all  the 
families  whom  I  was  in  the  habit  of  attend¬ 
ing,  for  emetic  potions,  and  requested  any 
member  who  should  be  suddenly  threatened 
with  the  attack  to  take  the  emetic  first  and 
send  to  me  afterwards,  for  during  this 
epidemic  it  was  difficult  to  find  the  prac¬ 
titioner  when  he  was  wanted,  and  several 
hours  might  elapse  before  assistance  was 
afforded.  This  was  obviated  by  the  plan 
which  I  have  detailed.  I  have  not  had 
many  opportunities  hitherto  of  ascertaining 
whether  the  same  most  beneficial  effects  are 
promised  by  the  adoption  of  the  same  means 
in  combating  the  influenza  in  this  country. 
I  should  fearlessly  recommend  their  use,  not 
but  that  I  am  aware  that  all  diseases,  as  well 
as  the  means  of  combating  them,  are  in¬ 
fluenced  by  the  climate  in  which  we  find 
them  prevail. 

“  DIAPHORETICS. 

“  It  has  been  said  that  the  far-famed 
James’s  powder  does  not  always  produce 
this  effect  where  such  is  a  desideratum.  As 
the  means  of  producing  diaphoresis  are 


sometimes  within  the  reach  of  simple 
ptisanes,  and  as  in  general  the  attempt  is 
made  to  perform  this  operation  in  cases  of 
sudden  cold,  or  in  catarrh,  no  risk  attends 
the  practice  ;  it  may  be  left  to  the  discretion 
of  the  matron  under  most  circumstances. 
There  are  some  simple  infusions  used  on  the 
Continent  which  answer  this  purpose  very 
well.  The  flowers  of  the  elder-tree  have 
considerable  sudorific  power,  but  a  more 
decided  diaphoretic  is  found  in  the  wild  rasp¬ 
berry,  which,  when  dried  and  made  into  tea, 
is  effectual  to  this  purpose.  A  basin  of  this, 
tvhen  going  to  bed,  is  a  certain  specific  with 
the  Russians  for  curing  a  slight  cold.  It  is 
frequently  too  much  an  object,  even  with 
some  practitioners,  to  produce  perspiration 
artificially,  which  never  affords  the  same 
relief  to  the  patient  as  when  nature  unlocks 
the  pores.  That  delightful  sensation  which, 
after  two  or  three  nights  previous  restlessness 
and  feverishness,  the  body  experiences,  when 
waking  from  a  short  and  unexpected  slum¬ 
ber  it  is  bathed  in  moisture,  and  all  uneasi¬ 
ness  has  vanished,  so  that  it  immediately 
relapses  into  long  and  sound  sleep,  is  never 
produced  by  artificial  means. 

“  The  Dover’s  powder  has  lost  much  of 
its  former  reputation  as  a  sudorific,  and 
strict  analysis  of  its  composition  does  not 
prove  that  much  virtue  is  to  be  ascribed  to 
any  but  the  principal  ingredient,  opium, 
which,  given  perse,  in  form  of  a  pill,  would, 
perhaps,  have  better  answered  the  purpose. 
It  is  no  uncommon  complaint  against  this 
preparation,  when  given  in  form  of  powder, 
that  it  did  not  answer  the  intention,  because 
it  produced  vomiting, '  and  many  delicate 
stomachs  cannot  resist  the  intense  hitter  of 
the  opium  in  solution.  The  late  Dr.  Birk- 
beck  denied  its  diaphoretic  powers  upon 
chemical  principles,  and  finding  the  disad¬ 
vantages  above  mentioned  attending  its 
administration,  ceased  to  employ  it  during 
many  years  of  his  practice,  anticipating 
more  certain  effects  from  the  combination  of 
opium  with  more  decided  sudorifics.  In 
respect  to  its  use  as  a  domestic  medicine,  the 
circumstance  that  it  is  a  preparation  of 
opium  forbids  its  employment  by  inexpe¬ 
rienced  hands.  Such  must  be  contented  to 
prepare  the  posset,  the  whey,  the  elder- 
flower,  and  raspberry  tea.  There  is  no 
better  way  of  exciting  the  skin  to  action 
than  by  the  vapour-bath,  and  this  may  be 
accomplished  by  a  very  simple  process.  A 
common  tin  or  copper  cuve  answers  the  pur¬ 
pose  very  well.  It  is  only  necessary  to  put 
a  heated  brick  into  it  at  the  foot  extremity, 
and  pour  cold  water  upon  it ;  the  upper  part 
must  be  covered  over  by  a  flannel  covering, 
to  prevent  the  steam  escaping,  which  falls 


470 


PHARMACY,  MATERIA  MEDICA, 


upon  the  body  underneath  ;  the  head  may  be 
popped  out  from  time  to  time,  for  respira¬ 
tion  sake,  but  a  few  minutes  of  this  discipline 
will  generally  produce  the  desired  effect.  It  is 
particularly  manageable  for  children,  and 
does  not  require  all  the  preparations  which 
more  elaborate  means  demand  ;  for  in  this 
country,  which  is  still  behind  hand  in  these 
matters,  the  preparations  for  a  bath  come 
under  the  denomination  of  what  the  French 
term  une  histoire. 

“In  cautioning  matrons  against  usurping 
too  much  of  the  practice  of  medicine,  it  is 
not  an  object  to  alarm  them  unnecessarily, 
nor  can  we  hesitate  saying  that  many  are 
capable  of  judging  of  the  propriety  of  treat¬ 
ing  their  children  for  slight  ailments.  It  is 
with  no  intention  of  giving  a  premium  to  the 
apothecary  that  such  warnings  are  thrown 
out.  It  cannot  be  denied  that  serious  cases 
have,  by  injudicious  treatment,  been  so 
manufactured,  and  that  mothers  have  re¬ 
proached  themselves  sometimes  too  severely 
for  taking  too  much  responsibility  upon 
themselves.  Goethe,  in  his  second  part  of 
Faust,  throws  out  a  bint  of  very  general 
application  in  all  such  matters : — An  ama¬ 
teur,  delighted  with  the  wonders  performed 
by  the  philosopher’s  stone,  resolved  to  pur¬ 
chase  it  at  whatever  price.  It  was  ceded  to 
him.  To  his  dismay  he  could  do  nothing 
with  it.  It  was  but  a  common  pebble  in  his 
hands.  He  applies  to  the  philosopher,  by 
whom  he  supposes  himself  to  have  been 
cheated,  in  having  palmed  upon  him  a 
spurious  mineral.  The  former  owner  con¬ 
vinces  him  of  the  contrary  by  taking  it  out 
of  his  hands  and  performing  the  wonted 
feats  with  it.  The  man,  amazed,  asks  the 
reason  why  it  will  not  do  the  same  for  him  ? 
‘  For  the  simplest  of  all  reasons ;  you  are 
-  not  the  philosopher  to  manipulate  it,  and 
the  stone  can  do  nothing  of  itself.’  It  is  the 
experienced  hand,  therefore,  that  can  hope 
for  beneficial  results  in  its  choice,  and 
manipulation  of  powerful  remedies.” 


SIR  JAMES  GRAHAM’S  MEDICAL 
REFORM  BILL. 

To  the  Editors  of  the  Chemist. 
Gentlemen, — 

At  length  this  long-promised  mea¬ 
sure  has  been  brought  forward  to  be  dis¬ 
cussed  in  the  next  session  of  Parliament, 
giving  the  medical  public  some  six  months 
to  consider  Ps  provisions.  Already ‘has  the 
tocsin  of  alarm  been  sounded,  and  the  pro¬ 
fession  had  numerous  meetings  to  oppose  the 
Bill.  There  is  no  doubt  but  the  measure 
will  be  successfully  battled  with,  and  the 


Ministers  defeated,  if  the  Profession  only  act 
with  energy  and  combination.  It  is  obvious 
that  it  is  not  based  on  sound  and  liberal 
principles,  and  therefore  must  fall ;  there 
are,  however,  points  which  manifest  a  right 
sort  of  spirit,  but  they  are  few — such  as  re¬ 
pealing  certain  old  statutes  which  were 
enacted  for  the  special  benefit  of  the  Royal 
College  of  Physicians  in  the  semi -barons  reign 
of  Henry  the  8th  ;  also  repealing  the  Apothe¬ 
caries’  Act  of  1815,  giving  them,  as  a  body, 
certain  obnoxious  powers  and  privileges. 

But,  Gentlemen,  as  regards  the  chemists 
and  druggists,  the  Bill  is  altogether  silent ;  it 
leaves  that  body  precisely  as  they  are  con¬ 
stituted  now — nor  does  it  classify  and  sepa¬ 
rate  the  profession  into  different  heads,  de¬ 
fining  their  respective  positions,  from  the 
physician  down  to  the  humble,  druggist,  who 
ought  to  be  the  sole  dispenser  of  medicine. 
Neither  does  the  Bill  guarantee  the  public 
against  the  empiricisms,  or  the  sale  of  drugs 
by  unqualified  persons.  Here  is  sad  remiss¬ 
ness  as  regards  Sir  James’s  care  for  the 
public  health  ;  for  these  parties  there  ought 
to  have  been  stringent  clauses  for  full  pro¬ 
tection  of  the  public,  as  well  as  justice  toward 
those  who  have  been  properly  brought  up  to 
a  knowledge  of  medicine  ;  such,  at  least,  in 
my  humble  opinion,  ought  to  be  embraced 
in  a  Bill  purporting  to  be  “  a  Bill  for  re¬ 
forming  the  Medical  Profession.” 

I  am,  Gentlemen, 

Yours,  respectfully, 

Sept.  17,  1844.  Patrioticus. 


CAMPHORATED  SAPONACEOUS  SPI¬ 
RIT,  OR  LIQUID  OPODELDOC.* 

BY  GTSEKE,  OF  EISLEBEN. 

For  several  years,  this  spirit  has  not  only 
been  prescribed  by  the  physicians  of  Eisle- 
ben,  under  the  name  of  liquid  opodeldoc,  but 
it  has  also  been  in  public  demand  more  fre¬ 
quently  than  the  ordinary  solid  opodeldoc. 
It  justly  deserves  to  be  preferred  to  the  lat¬ 
ter,  because  it  is  better  preserved  than  in 
the  flasks  which  contain  it,  and  because  it  is 
more  easily  applied  ;  it  may  also  be  more 
easily  associated  with  other  preparations 
when  necessary.  The  following  is  the  mode 


of  preparing  it : — 

Jjt  White  and  dry  castile  soap .  GO 

Camphor .  15 

Highly  rectified  spirit  of  wine .  500 

Volatile  oil  of  thyme  . .  . . .  4 

Volatile  oil  of  rosemary .  3 

Liquid  caustic  ammonia .  30 


Mix  and  dissolve  S.  A.,  then  filter. 
*  Archiv  der  Pharmacie. 
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OINTMENT  OF  MERCURY  AND 
BELLADONNA.* 

BY  DR.  MIGNOT. 

— Double  mercurial  ointment  30 
Extract  of  belladonna  . .  4 

Aqueous  extract  of  opium  1 
Liquid  balsam  of  Peru  . .  q.  s. 

Mix  and  F.  S,  A.  an  ointment  of  ordinary 
consistence,  and  perfectly  homogeneous. 

This  preparation  is  indicated  in  cases  of 
hoemorrhoi'dal  tumors,  whose  pains  it  calms 
with  much  success. 

More  or  less  numerous  applications  are 
made  according  to  the  cases. 

The  dose  in  which  it  should  be  employed 
necessarily  varies  according  to  the  size  of  the 
tumors,  on  the  surface  of  wThieh  it  should 
be  applied. 


MEDICAL  REFORM. 

Sir- 

Thinking  it  would  be  a  serious  loss  to  the 
world  (particularly  to  the  medical  profession) 
if  the  enclosed  was  allowed  to  remain  in  ob¬ 
scurity,  I  have  taken  the  liberty  to  forward 
it  to  you,  hoping  you  will  give  it  an  insertion 
in  your  useful  and  valuable  Journal ,  from 
which  I  think  we  may  see  reform  is  wanted 
amongst  M.D.’s  as  wmll  as  the  poor  plebeian 
chemists  and  druggists. 

Yours,  obediently, 

Hull,  Sept.  9,  1844.  H.  D.  T. 

IL— Bicarb.  Potass.,  5i. 

Sesqu.  Carb.  Soda,  jij. 

Tr,  Opii,  M  50. 

—  Hyocyam.,  3iss. 

—  Gent,  C.  5ij* 

—  Z.Z.5ij. 

Cito.  ferri,  9iss 
Liq.  Arsenic,  M  30. 

—  Ammon.,  M  40 
Ex.  S.  Sarsa.,  C3i* 

Aq.,  ^vss. 

Hs.  Cochl.  ij.  pan  bis  in  die  ex.  aq. 

— Morph.  Men.,  gr.  ij. 

Quin,  disulph.,  gr.  iv. 

Pulv.  Capsici,  gr.  vj. 

Ex.  Conii,  9i. 

Ex.  Hyoscyami,  gr.  x. 

Carb.  ferri.  Sacc.,  9j. 

H.  ft.  Pil.  24,  capt.  j,  bis  in  die. 

W.  C.,  M.D. 


*  Journal  de  Chimie  Medicate,  July, 
1844. 


ON  THE  DIFFERENT  KINDS  OF 
CALCINED  MAGNESIA  EMPLOYED 
IN  MEDICINE* 

BY  M.  MIALHE. 

It  is  in  consequence  of  some  remarks  pub¬ 
lished  concerning  an  advantageous  formula 
for  employing  magnesia  as  a  purgative , 
which  I  last  year  inserted  in  the  Bulletin  de 
Therapeutique  that  I  have  been  led  to  make 
the  chemical  and  therapeutical  observations 
concerning  the  varieties  of  oxide  of  magne¬ 
sium  found  in  pharmacy,  which  I  now  make 
public. 

The  following  is  the  formula  in  question - 

MEDICINE  OP  MAGNESIA. 

If- — Calcined  magnesia  . .  . .  8 

Simple  syrup  . .  . .  . .  80 

Orange-flower  water  . .  . .  20 

Bruise  the  magnesia  carefully  with  a  little 
syrup,  and,  when  the  mixture  is  perfectly 
homogeneous,  add  the  remainder  of  the  syrup 
and  the  orange -flower  water. 

Four  months  after  the  publication  of  this 
formula,  M.  Gobley,  our  colleague,  was  led 
to  prove  a  chemical  phenomena  with  which  I 
was  partially  acquainted,  but  to  which  che¬ 
mists  had  not  called  attention,  namely,  the 
property  which  recently  calcined,  that  is  to 
say,  anhydrous,  magnesia  posseses,  of  re¬ 
maining  liquid  when  in  contact  with  a  certain 
quantity  of  water,  aed  of  afterwards  becom¬ 
ing,  in  the  hydrated  state,  solid  after  24 
hours’  contact. 

The  consistence  which  the  potions  had 
acquired  was  due  to  the  solidification  of  the 
water  by  the  magnesia,  or  rather  to  the  hy- 
dralation  of  the  magnesia. 

However,  I  would  observe  that  the  two 
magnesian  potions  which  have  served  for  the 
text  of  M.  Gobley’s  publication,  had  been 
prescribed  with  a  smaller  quantity  of  syrup 
than  that  I  have  indicated  in  my  formula, 
which  rendered  their  solidification  more  easy 
and  more  prompt.  This  fact  was,  moreover, 
proved  by  the  author. 

Although,  says  he,  in  this  potion  the  mag¬ 
nesia  is  in.  contact  with  only  six  parts  of 
water,  there  was  no  solidification  in  24  hours ; 
this  is  owing  to  the  large  proportion  of  sugar 
in  the  mixture.  Indeed,  if  we  dimmish  the 
syrup  and  replace  it  by  an  equal  quantity  of 
water,  the  mixture  solidifies  in  24  hours. 

From  this,  M.  Gobley  concludes  that  it 
will  he  necessary  to  prescribe  the  medicine 
of  magnesia  with  the  proportions  I  have  in¬ 
dicated  when  it  is  to  be  taken  in  less  than 
three  days  ;  but  that  it  will  be  necessary  to 
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increase  the  proportion  of  water  when  it  has 
to  be  kept  longer. 

The  following,  according  to  M.  Gobley,  is 
the  formula  of  a  draught  of  magnesia,  which 
may  be  kept  liquid  for  an  idefinite  period : — 

— Calcined  magnesia  . .  . .  8 

Syrup  of  orange  flowers  . .  30 

Distilled  water  ..  ..  87 

I  am  now  going  to  point  out  how  it  is  that 
I  have  not  observed  the  solidification  of  oxide 
of  magnesia  in  preparing  my  draughts  :  and, 
first,  I  might  remark  that  the  medicine  of 
magnesia  belonging  to  the  class  of  medica¬ 
ments  prepared  only  when  wanted,  that  is  to 
say,  magistral  medicaments,  I  had  not  at¬ 
tended  to  its  conservation  ;  but  I  can  make 
no  such  excuse.  Here  is  the  truth.  After 
having  theoretically  and  practically  proved 
that  the  presence  of  sugar  in  the  magnesian 
draught  greatly  augments  its  efficacy,  which, 
to  me,  was  indisputably  established  some 
time  before  the  publication  of  my  formula,  I 
made  some  experimental  investigations  to 
ascertain  whether  all  the  varieties  of  calcined 
magnesia  were  equally  adapted  for  suspension 
in  syrup  ;  if  all  were  equally  miscible  in  that 
vehicle,  and  I  soon  ascertained  that  the  light 
variety  of  calcined  magnesia  is  best  adapted 
for  preparing  the  purgative  draughts  having 
oxide  of  magnesium  for  their  base.  Moreover, 
experience  taught  me  that  all  the  varieties  of 
light  calcined  magnesia  are  not  equally  lit  for 
employment  in  the  preparation  of  white 
medicines.  That  which  appeared  to  me  to 
succeed  the  best,  and  to  which,  consequently, 
I  give  the  preference,  is  a  variety  of  oxide  of 
magnesia  generally  well  decarbonated,  very 
white,  which  has  been  very  common  in  com¬ 
merce  for  some  years,  and  which  is  said  to 
come  to  us  from  London. 

The  medicines  of  magnesia  prepared  with 
the  English  calcined  magnesia,  of  which  I  have 
just  spoken,  present  the  form  of  a  white  and 
very  homogenous  liquid,  of  the  consistence 
of  a  clear  syrup,  and  mag  he  kept  liquid  for 
an  indefinite  period. 

"What  was  my  surprise,  after  this  descrip¬ 
tion,  to  learn  that  the  magnesian  draughts 
prepared  by  M.  Gobley,  had  presented  to 
him  totally  different  physical  properties  ! 

To  what  could  the  differences  of  our  results 
be  owing? 

Was  it  to  the  chemical  nature  of  the  oxide 
of  magnesia  employed  by  me  ? 

But  my  magnesia  was  pure  ;  it  did  not 
contain  even  appreciable  quantities  of  car¬ 
bonic  acid. 

Was  it  due  to  the  presence  of  a  certain 
quantity  of  water  which  the  English  decar¬ 
bonated  magnesia  might,  perhaps,  contain  ? 

I  thought  for  some  time  that  it  must  be 
thus,  being  convinced  by  analysis  that  this 


English  magnesia  really  contained  water,  that 
it  contained  as  much  as  20  per  cent,  of  its 
weight,  that  is  to  say,  one-fifth. 

However,  it  was  not  to  this  that  the  dif¬ 
ference  of  the  results  was  owing  ;  for,  having 
prepared  a  hydrate  of  magnesia  similar  to 
that  of  London,  and  having  prepared  with  it 
a  medicine  of  magnesia,  the  latter  acquired, 
after  several  days,  a  consistence  incomparably 
greater  than  English  decarbonated  magnesia 
takes  under  the  same  circumstances. 

I  wish  for  a  moment  to  call  the  attention 
of  practitioners  to  the  intimate  nature  of  the 
light  calcined  magnesia  which  comes  to  us 
from  London,  and  which  I  will  designate 
under  the  name  of  hydrate  of  magnesia,  or 
better  still  under  the  name  of  slaked  magnesia. 

HYDRATED  OR  SLAKED  MAGNESIA. 

This  commercial  variety  of  decarbonated 
magnesia  is  very  white,  very  light,  very  so¬ 
luble  in  the  acids,  and  contains  little  or  no 
carbonic  acid.  It  always  contains  a  very 
great  quantity  of  water,  varying  in  propor¬ 
tion  from  12  to  20  per  cent.,  as  I  have 
ascertained  by  experiment. 

For  some  time  I  thought  that  I  was  the  first 
to  prove  .the  presence  of  water  in  light  Eng¬ 
lish  calcined  magnesia,  but  I  hasten  to  de¬ 
clare  that  this  is  not  the  case.  M.  Dubail, 
in  his  excellent  Inaugural  Thesis,  has  de¬ 
voted  an  article  to  it,  from  which  I  will  quote 
some  passages  which  leave  nothing  to  be 
desired : — 

“  For  some  time  decarbonated  magnesia  has 
come  to  us  from  London,  it  appears,  which 
is  sold  at  a  lower  price  than  it  can  be  manu¬ 
factured  for  here,  whatever  economy  be  used. 

“This  magnesia  is  rather  lighter  than  or¬ 
dinary  calcined  magnesia ;  it  dissolves  like 
it,  and  more  easily,  without  effervescence,  in 
the  acids.  It  gives  no  indication  of  any 
foreign  base — it  is  therefore  regarded  as 
pure ;  but,  when  calcined,  it  loses  20  per 
cent,  of  water.” 

What  is  the  true  nature  of  this  variety  of 
decarbonated  magnesia?  I  had  presumed 
for  an  instant  that  this  oxide  of  magnesium 
should  constitute  a  hydrate  in  definite  pro¬ 
portions  ;  the  same  idea  occurred  to  M. 
Dubail,  but  1  was  very  soon  convinced  of 
the  contrary  ;  it  is  a  mixture  of  hydrate  and 
non-hydrated  oxide;  it  is  a  hydroxide  in 
variable  proportions.* 

By  what  process  has  this  decarbonated 
magnesia  been  obtained  ? 

This  calcined  magnesia  has  certainly  been 
prepared  by  the  ordinary  method,  namely, 
by  the  calcination  of  the  hydrocarbonate ; 

*  The  true  hydrate  of  magnesia  contains 
30  per  cent  of  water. 
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but  it  has  afterwards  been  exposed  to  the 
damp  air  for  a  more  or  less  long  time,  or  it 
has  been  purposely  exposed,  which  is  pro¬ 
bable,  or  it  has  accidentally  become  exposed 
during  the  journey ;  however,  by  exposing 
recently  calcined  magnesia  to  humid  air,  I 
have  produced,  in  two  or  three  days,  an 
hydroxide  of  magnesia  in  every  respect  simi¬ 
lar  that  which  comes  from  London,  and 
capable  of  replacing  the  latter  in  the  prepara¬ 
tion  of  magnesian  draughts,  which  is  not  the 
case,  as  I  have  already  said,  when  hydroxide  of 
magnesia  has  been  instantaneously  prepared. 

Nothing  is  now  more  easy  than  to  give  an 
explanation  of  the  different  properties  which 
the  two  varieties  of  hydroxide  of  magnesium 
just  mentioned,  present ;  there  is  between 
these  two  compounds  the  same  difference 
as  between  lime  spontaneously  slacked  in 
the  airland  lime  suddenly  slaked  by  a  suf¬ 
ficient  cpiantity  of  water.  Every  one  knows 
that  the  latter  alone  can  be  employed  in 
masonry,  because  it  alone  is  susceptible  of 
producing  solidifiable  mortars.  Is  it  neces¬ 
sary  to  observe  that  lime  spontaneously 
slaked  in  the  air  is  analogous  to  English  hy¬ 
droxide  of  magnesium  and  that  ordinajy 
slaked  lime  is  analigous  to  hydroxide  of 
magnesum,  prepared  immediately  ?  No  ; 
doubtless.  But,  perhaps,  it  will  be  asked 
of  me,  how  do  you  conceive  that  mag¬ 
nesia  can  be  hydrated  in  the  air,  without 
evidently  absorbing  carbonic  acid  ?  This 
is,  because  it  is  not  true  that  oxide  of  mag¬ 
nesium  has  as  much  affinity  for  this  acid 
as  chemical  books  would  lead  us  to  believe ; 
it  is  because  this  metallic  oxide  has  a  much 
greater  affininity  for  water  than  for  carbonic 
acid.  Its  affinity  is  even  so  small  that  cal¬ 
cined  magnesia,  kept  in  a  dry  place,  may 
be  preserved  in  tact  for  several  years,  as  I 
had  an  opportunity  of  proving,  in  1829,  at 
the  Pharmacie  Central ,  in  concert  with  M. 
O.  Henry.  I  will  say  more  :  having  passed 
a  current  of  carbonic  acid  over  dry  oxide  of 
magnesium,  the  proportion  of  carbonic  acid 
absorbed  was  entirely  inapplicable.  Thus, 
it  is  certain,  that!  calcined  magnesia  has  a 
much  greater  affiffity  for  water  than  for  car¬ 
bonic  acid  ;  it  is  quite  as  certain  that  this 
base  absorbs  carbonic  acid  only  after  having 
passed  to  the  state  of  hydrate,  and  that,  even 
then,  this  absorption  is  infinitely  less  than 
had  previously  been  supposed.  The  same 
phenomenon  is  presented  with  lime  ;  this 
base  has  also  a  greater  affinity  for  water  than 
for  carbonic  acid.  This  explains  how  it 
occurs  that  we  never  find  the  lime  in  mor¬ 
tars  saturated  with  carbonic  acid,  however  old 
they  may  be,  as  M.  D’Arcet  has  proved.* 


There  is  between  lime  and  magnesia  an 
analogy  of  chemical  actions,  which  has  not 
sufficiently  attracted  the  attention  of  che¬ 
mists,  and  which  has  long  been  impressed 
on  my  mind.  The  following  is  what  I  said  of 
it  in  1828,  in  my  little  work  on  the  solidifica¬ 
tion  of  balsam  of  copaiba  by  magnesia  :  — 

1  *  It  is  necessary  to  prolong  the  calcina¬ 
tion  of  the  magnesia  until  this  metalic  oxide 
is  almost  insoluble  in  the  acids  ;  in  this  state 
its  causticity  is  extreme;  put  on  the  hand, 
it  burns  it  almost  as  promptly  as  oxide  of 
calcium.” 

Thus,  then,  it  is  to  my  mind  indisputably 
demonstrated  that  there  exists  between  mag¬ 
nesia  and  lime  an  extremely  great  analogy 
of  chemical  properties.  There  is  a  caustic 
magnesia,  a  quick  magnesia,  as  there  is  a 
caustic  lime  and  a  quick  lime ;  and  there 
exists  a  slaked  magnesia,  just  as  there  exists 
a  slaked  lime. 

The  chemical  considerations  which  I  have 
just  made  known,  which  are  not  very  impor¬ 
tant  at  first  sight,  acquire  a  different  interest 
when  examined  in  a  therapeutical  point  of 
view  ;  this  is  because  caustic  or  quick  mag¬ 
nesia,  and  hydrated  or  slaked  magnesia,  pre¬ 
sent  very  different  medical  properties. 

Caustic  magnesia,  like  caustic  lime,  can 
never  be  employed  in  medicine,  at  least  in  a 
high  dose  ;  but,  on  the  other  hand,  it  is  the 
only  preparation  of  magnesia  suitable  for 
solidifying  balsam  of  copaiba.  I  know  that 
several  samples  of  balsam  of  copaiba  have 
been  unjustly  regarded  as  bad,  and  discarded 
as  such,  and  this  because  the  magnesia  em¬ 
ployed  for  testing  it  was  hydrated,  and  con¬ 
sequently,  improper  for  the  purpose. 

The  following  is  my  reason  for  saying 
that  caustic  magnesia  should  never  be  em¬ 
ployed  in  a  high  dose  : — First,  because  it  is 
more  difficultly  soluble  in  the  acids  of  the 
stomach  than  hydrated  magnesia,  but  espe¬ 
cially  because,  having  the  property  of  com¬ 
bining  with  water,  of  being  able  to  solidify 
ten  times  its  own  weight,  it  results  that 
when  it  is  introduced  into  the  stomach  in  a 
large  dose,  from  8  to  16  grammes,  for  ex¬ 
ample,  this  oxide  appropriates  to  itself  the 
liquids  contained  in  that  organ,  renders 
them  solid,  dries  the  mucuous  membrane, 
which  is  found  in  some  measure  masticated 
by  the  hydrate  of  magnesia  produced  in  this 
case.  Hence  the  explanation  of  the  thirst 
which  always  more  or  less  accompanies  the 
administration  of  a  large  dose  of  caustic 
magnesia  ;  hence  also  the  explanation  of 
that  pinching,  of  that  species  of  organic  te¬ 
nesmus  which  the  patients  always  suffer 
when  they  neglect  to  drink  large  draughts 
of  water  after  swallowing  it. 

This  pathological  state,  occasioned  by 


*Annale  de  Chimie  et  de  Physique ,  t.  74 ,  p.325 . 
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the  employment  of  caustic  magnesia,  is  so 
marked  in  certain  persons  that  they  are 
forced  to  suspend  its  use. 

Thus,  for  example,  1  have,  from  Dr 
Emery,  the  calcined  magnesia,  which  he  has 
been  obliged  to  renounce  on  account  of  the 
indisposition  caused  by  taking  it,  and  to 
substitute  for  it  the  hydrocarbonate,  which 
did  not  produce  the  same  effect.  Which 
difference  of  action  that  skilful  practitioner 
explains  by  admitting  in  anhydrous  oxide  of 
magnesium  the  presence  of  a  certain  quan- 
tity  of  caustic  alkali,  potassa,  or  soda  in  the 
free  state,  but  which  is  very  certainly  attri* 
butable  to  the  magnesia  itself. 

From  the  foregoing,  it  indisputably  re¬ 
sults  that  practitioners  will  do  well  to  re¬ 
nounce  the  use  of  recently -calcined  mag¬ 
nesia,  and  to  substitute  for  it,  not  the 
hydroearbonate  of  the  shops,  but,  indeed, 
hydrated  or  slaked  magnesia,  that  is  to  say, 
the  hydroxide  of  magnesia  obtained  spon¬ 
taneously  iu  the  air,  like  that  which  comes 
to  us  from  England.  Now,  although  a 
slight  variation  in  the  dose  of  a  substance  is 
innocent,  as  magnesia  cannot  bring  about 
any  bad  result,  it  is,  however,  more  rational 
to  adopt  the  medical  employment  of  mag¬ 
nesia  in  invariable  proportions  ;  that  which 
appears  to  me  to  combine  all  the  desirable 
conditions,  that  which  especially,  is  most 
convenient  for  preparing  purgative  draughts 
of  magnesia,  well  lies,  and  very  homoge¬ 
nous,  is  that  formed  of  4  parts  of  oxide 
of  magnesium,  and  1  part  of  water.  This 
hydrate  will,  therefore,  be  designated  under 
the  name  of  magnesia  hydrated  to  one-fifth, 
as  magnesia  slaked  with  one-fifth. 

The  hydrate  of  magnesia  of  which  I 
speak  is,  I  repeat,  best  suited  for  the  pre¬ 
paration  of  the  medicine  of  magnesia  ;  and, 
as  in  this  respect,  I  give  it  an  exclusive  pre¬ 
ference  over  all  other  varieties  of  calcined 
magnesia.  The  following  is  my  formula  for 
this  kind  of  medicine  : — 

MEDICINE  OF  MAGNESIA,  OR  WHITE 


MEDICINE. 

Magnesia  hydrated  to  £ .  8 

Sugar  syrup  .  80 

Orange  flower  water .  20 


This  medicine  should  be  taken  at  one 
dose  in  the  morning,  fasting,  and  imme¬ 
diately  after  its  administration  half  a  glass 
of  cold  water  should  be  drunk,  but  not 
more,  experience  having  taught  me  that 
taking  too  much  liquid  weakens  its.  purgative 
action,  which  is  owing  to  a  portion  of  the  mag¬ 
nesia  passing  the  pylorus,  and,  consequently, 
escaping  the  solvent  action  of  the  acids  of  the 
gastric  juice  and  the  lactic  acids,  produced  by 
the  stomachal  digestion  of  the  sugar. 


The  medicine  of  magnesia,  prepared  ac¬ 
cording  to  my  formula,  is  more  active  than 
that  obtained  by  the  following,  the  formula 
which  M.  Gobley  has  proposed  to  substi¬ 
tute  for  it,  as  I  have  ascertained  by  clinical 
experiments,  which  is,  doubtless,  owing  to 
the  latter  containing  an  infinitely  smaller 
quantity  of  sugar. 

These  effects  of  the  medicine  of  magnesia 
are  constant ;  it  is  only  in  a  few  subjects 
enfeebled,  and  incapable  of  supporting  any 
nourishment  that  I  have  known  it  neces¬ 
sary  ;  it  is  the  purgative  of  people  who 
digest.  This  purgative  ordinarily  acts  only 
five  or  six  hours  after  it  is  taken,  rarely 
after,  more  rarely  before. 

As  the  action  of  the  magnesia  is  slow  in 
appearing,  it  is  well  to  observe  here  that  it 
is  not  necessary  to  await  its  effects  to  take 
food  ;  it  may  be  taken,  without  inconve¬ 
nience,  three  hours  afters  its  administration. 


ON  THE  EMPLOYMENT  AND  AC¬ 
TION  OF  DIGITALIS  IN  CERTAIN 
DISEASES  OF  THE  HEART.* 

BY  WILLIAM  HENDERSON,  M.D.,  PROFESSOR 
OF  GENERAL  PATHOLOGY  IN  THE  UNI¬ 
VERSITY  OF  EDINBURGH. 

A  remedy  so  long  and  so  habitually  re" 
sorted  to,  and  so  much  prised,  in  the  treat¬ 
ment  of  diseases  of  the  heart,  as  digitalis, 
may  be  supposed  to  have  been  so  thoroughly 
studied,  and  to  be  so  well  understood,  in  all 
its  therapeutic  capabilities,  as  scarcely  to 
afford  occasion  or  ground  for  remarks  hav¬ 
ing  any  pretension  to  novelty  or  importance ; 
and  yet,  a  glance  at  the  opinions  which  are 
entertained  of  the  manner  in  which  its  bene¬ 
fits  are  effected,  and  at  the  indiscriminate  and 
'almost  universal  recommendation  of  it  in 
organic  diseases  of  the  heart,  suffices  to 
prove  that  something  may  still  be  added  to 
the  history  of  its  operations,  not  unworthy 
of  being  known.  Or,  perhaps,  the  matter 
may  be  more  correctly  stated  in  a  different 
way,  so  as  that,  while  it  may  be  granted 
that  the  effect  which  digitalis  produces  ou 
the  heart  is  thoroughly  understood,  it  may 
be  still  questioned  w'hether  the  manner  in 
which  different  diseases  of  the  heart  are  in¬ 
fluenced  by  that  effect  has  been  duly  con¬ 
sidered  or  recognised— a  mode  of  putting  the 
case  which  would  make  the  proper  title  of 
this  communication,  41  The  action  of  differ¬ 
ent  diseases  of  the  heart  under  the  influence 
of  digital  is.” 

Passing  by  the  alleged  temporary  accelera 

*  From  the  Northern  Journal  of  Me¬ 
dicine. 
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tion  of  its  contractions,  the  heart  may  be 
said,  in  general  terms,  to  have  the  frequency 
of  its  motions  lessened  by  digitalis.  Such 
being  the  case,  it  will  hardly  surprise  any 
one  who  is  sufficiently  acquainted  with  the 
very  signal  changes  which  some  diseases  of 
the  organ  produce  on  its  construction  as  an 
hydraulic  machine,  that  a  frequency  of  its 
action,  which  may  be  advantageous  in  cer¬ 
tain  conditions  of  it,  may  be  very  much  the 
contrary  in  others  ;  and  yet  the  important 
inference  which  may  thus  be  demonstrated 
by  morbid  anatomy,  is  almost  universally 
overlooked  in  practice.  My  attention  to 
this  circumstance  was  first  suggested  by  Dr. 
Corrigan’s  excellent  paper,  in  the  Edinburgh 
Medical  and  Surgical  Journal ,  on  Perma¬ 
nent  Patency  of  the  Aortic  Valves.  That 
judicious  physician  had  noticed  that  the  em¬ 
ployment  of  digitalis  was  not  so  generally 
useful  in  that  as  in  most  of  the  other 
diseases  of  the  heart,  and  my  own  subse¬ 
quent  experience  and  observation  entirely 
concur  with  his.  I  do  not  mean  to  say  that 
very  notable  advantage  is  not  derived  from 
digitalis  in  permanent  patency  of  the  aortic 
valves,  but  that  beyond  a  certain  degree  its 
characteristic  operation  is  so  much  less  bene¬ 
ficial  than  in  the  other  diseases  of  the  heart 
in  which  digitalis  may  be  employed,  or  is 
actually  so  injurious,  that  it  becomes  a 
highly  important  practical  rule  to  abstain 
from  the  prolonged  or  repeated  administra¬ 
tion  of  it  in  the  disease  in  question. 

Potency  of  the  aortic  opening,  at  that 
period  when  the  ventricles  are  being  filled, 
necessarily  admits  of  regurgitation  from  the 
aorta,  the  effects  of  which  are  an  overloading 
of  the  left  ventricle,  and  gradually  an  en¬ 
largement  of  it — an  enlargement  so  great 
ultimately,  if  the  patient  survive  long,  as  to 
exceed,  often  to  a  great  degree,  that  which 
occurs  under  any  other  circumstances.  The 
greatest  enlargement  of  the  heart  I  have 
seen,  larger  than  any  other  on  record,  wras 
the  consequence  of  permanent  patency  of 
the  aortic  opening.  All  the  chambers  of  the 
organ  had  become  affected  with  excentric 
hypertrophy,  and  to  so  great  a  degree  that 
the  weight  of  the  empty  heart  amounted  to 
thirty-six  ounces  two  drachms  and  a  half — 
above  four  times  the  average  weight  of  the 
healthy  heart.  Such  being  the  tendency 
and  issue  of  that  overloaded  condition  of  the 
organ,  which  results  from  regurgitation  from 
the  aorta,  it  will  be  granted  that  whatever 
increases  the  amount  of  the  regurgitation 
must  accelerate  the  progress  of  the  enlarge¬ 
ment.  That  the  less  frequently  the  heart 
beats,  the  greater  will  be  the  opportunity  for 
this  regurgitation,  is  sufficiently  obvious ; 
and  hence  it  is  that  the  prolonged  employ¬ 


ment  of  digitalis  cannot  but  be  injurious  when 
the  aortic  valves  are  not  competent  for  their 
office.  To  the  consideration  of  other  expe¬ 
dients,  common  in  the  ordinary  treatment  of 
organic  diseases  of  the  heart,  yet  unequivocally 
improper  in  this,  I  may  advert  on  a  future 
occasion,  and  shall  content  myself  at  pre¬ 
sent,  in  reference  to  what  has  just  been 
stated,  with  saying  that,  if  true  to  the  ex¬ 
tent  to  which  I  believe  it  to  be  true,  its 
importance  is  very  much  enhanced  by  the 
facts  that  permanent  patency  of  the  aortic 
valves  is.  one  of  the  most  common  of  the 
valvular  diseases  of  the  heart,  and  is,  perhaps, 
the  most  easily  distinguished  during  life. 

What  a  priori  discernment  and  practical 
observation  concur  in  showing  to  be  disad¬ 
vantageous  in  the  disease  which  has  been 
specified,  is  capable  of  being  proved  by  the 
same  means  to  be  eminently  useful,  in  some 
other  diseases  of  the  heart,  and  in  none 
more  than  in  those  of  the  left  auriculo- 
ventricular  opening.  To  these  I  confine 
my  further  remarks  for  the  present. 

Diseases  of  this  opening,  although  of 
several  kinds,  produce  but  two  sorts  of 
effects  on  the  circulation  ;  —  either,  by 
merely  narrowing  it,  hindering  the  trans¬ 
mission  of  blood  from  the  left  auricle  into 
the  ventricle,  or,  by  rendering  the  leaves  of 
the  mitral  valve  insufficient  to  close  it,  while 
the  ventricle  is  contracting,  admitting  of  a 
regurgitation  of  blood  into  the  auricle. 
When  either  of  these  occurrences  amounts 
to  a  considerable  degree,  and  is  of  long  con¬ 
tinuance,  hypertrophy  of  the  right  ventricle 
supervenes,  and  then  it  is  that  the  sufferings 
from  dyspnoea  are  developed,  and  that  drop¬ 
sical  effusions  are  apt  to  take  place.  The 
circulation  through  the  heart  is  materially 
impeded,  and  the  lungs, — partly  from  this 
cause,  and  partly  from  the  augmented  power 
of  the  right  ventricle, — placed  as  it  were 
between  two  fires,  become  overloaded  with 
blood,  and  distressed  with  the  sense  of  suf¬ 
focation.  And  not  only  so,  but  the  whole 
venous  circulation  becomes  retarded,  and 
congestions  occur  in  the  distant  viscera. 
Superadded  to  the  mere  mechanical  imper¬ 
fections  which  result  from  the  diseases  of  the 
opening,  and  the  hypertrophy  of  the  right 
ventricle,  an  increased  frequency  of  the 
actions  of  the  heart  very  commonly  atten  ds, 
either  as  a  permanent  occurrence,  or  as  an 
occasional  event  dependent  on  bronchitic 
attacks,  and  usually,  in  proportion  to  this 
frequency  are  the  distress  from  dyspnoea 
and  the  amount  of  the  dropsy.  Those  who 
are  familiar  with  valvular  diseases  of  the 
heart  must  have  remarked  that  a  very  mo¬ 
derate  amount  of  bronchitis  is  enough  to 
excite  much  suffering  from  what  is  called 
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difficulty  of  breathing,  but  it  is  certainly  not 
usual  to  find  this  ascribed  to  its  true  cause. 
Impeded  transmission  of  air  into  the  cells 
of  the  lungs  is  commonly  considered  the 
source  of  the  evil,  though  the  dyspnoea 
is  often  very  great  without  there  being 
any  stethoscopic  evidence  of  such  im¬ 
pediment  ;  and,  that  1  am  right  in  ascribing 
it  rather  to  the  increased  frequency  of  the 
actions  of  the  heart,  appears  from  the  facts 
that  mere  muscular  exertion,  by  increasing 
that  frequency,  suffices  to  produce  or  to  ag¬ 
gravate  the  dyspncea,  and  that  a  diminution 
of  that  frequency,  through  the  instrumen¬ 
tality  of  digitalis,  suffices  to  lessen  or  to 
remove  it.  The  reason  why  an  acceleration 
of  the  pulses  of  the  heart  excites  or  increases 
dyspnoea  and  dropsy  in  the  diseases  of  the 
left  auriculo-ventricular  opening  is  twofold. 
In  the  first  place,  it  does  so  on  account  of 
the  hypertrophic  condition  of  the  right  ven¬ 
tricle,  and,  in  the  second,  on  account  of 
certain  occurrences  of  the  diseased  opening. 
Thus,  when  there  is  narrowing  only  of  that 
opening,  the  more  frequent  closings  of  the 
valve  cause  a  more  frequent  interruption  to 
the  onward  motion  of  the  blood  ;  and,  when 
there  is  a  patent  state  of  the  opening,  a 
more  frequent  regurgitation,  and  a  greater 
amount  of  it  in  proportion  to  the  quantity  of 
blood  which  has  had  an  opportunity  of  pass¬ 
ing  into  the  ventricle.  Such  being  the  na¬ 
tural  effects  of  an  increase  in  the  frequency  of 
the  actions  of  the  heart,  it  is  easy  to  under¬ 
stand  how  a  diminished  frequency  operates 
in  relieving  the  disorders  which  attend  on  the 
diseases  which  have  been  referred  to.  This 
operation  is  useful  in  several  ways  ;  it  mo¬ 
derates  the  force  with  which  the  blood  is 
propelled  into  the  lungs,  and,  by  the  length¬ 
ened  interval  between  the  contractions  of 
the  heart,  it  allows  of  the  left  ventricle  being 
more  fully  distended  in  the  case  of  the  nar¬ 
rowed  opening,  while  it  lessens  the  frequency 
of  the  interruptions  to  the  passage  of  the 
blood,  and,  in  the  case  of  patency  of  the 
opening,  prevents  the  regurgitation  from 
being  so  often  repeated.  That  these  latter 
circumstances  are  not  visionary,  but  real  and 
efficient,  is  manifested  by  the  great  change 
which  is  witnessed  in  the  size  and  force  of 
the  pulse  at  the  wrist  when  the  digitalis  has 
produced  its  full  effect  on  the  actions  of  the 
heart.  From  being  very  small  and  feeble 
before  the  digitalis  has  been  administered, 
the  pulse  becomes  full  and  firm  when  the 
medicine  has  reduced  the  number  of  the 
contractions  of  the  heart  to  40  or  50  in  the 
minute.  Coincident  with  this  change,  other 
important  improvements  occur.  The  respi¬ 
ration  becomes  freer  and  easier,  the  amount 
of  urine  increases,  and  the  dropay  begins  to 


disappear  ;  improvements  which  are  due  to 
the  bettered  circulation  through  the  heart, 
and  the  consequent  diminution  of  those 
mechanical  congestions  which  had  embar¬ 
rassed  the  lungs,  and  hindered  the  ac¬ 
tion  of  the  kidneys.  In  illustration  of 
these  views  I  subjoin  tw?o  cases,  the  one  of 
narrowing  of  the  left  auriculo-ventricular 
orifice,  the  other  of  regurgitation  through  it, 
and  both  with  hypertrophy  of  the  right 
ventricle.  It  will  be  seen  that  in  each,  as 
the  heart  beat  more  slowly,  the  amount  of 
the  urine  increased,  and  the  dyspnoea  and 
dropsy  diminished.  At  first,  for  a  few  days, 
in  one  case,  squill  and  bitartrate  of  potassa 
were  conjoined  with  the  digitalis  for  the 
purposes  of  securing  a  diuretic  effect  with 
more  certainty  ;  they  were  speedily  omitted, 
in  order  to  show  the  pupils  of  the  hospital 
the  action  of  digitalis  alone.  1  took  the 
opportunity  of  stating,  that  I  did  not  con¬ 
ceive  the  digitalis  to  act  as  a  diuretic,  in  the 
common  sense  of  the  term,  by  augmenting 
directly  the  functional  activity  of  the  kid¬ 
neys,  but  indirectly  in  consequence  of  its 
lessening  or  removing  the  venous  congestion 
of  these  organs,  in  common  with  that  of 
other  viscera,  in  the  way  I  have  described. 
At  the  same  time  it  was  stated,  that  digitalis 
has  been  conceived  to  have  the  power  of  in¬ 
creasing  the  secretion  of  urine  by  a  more 
direct  influence,  perhaps  a  stimulation  of  the 
kidneys,  since  it  has  appeared  to  augment 
the  quantity  of  urine  sometimes  in  healthy 
persons,  and  has  been  known  to  produce  a 
similar  effect  upon  other  secretions,  occa¬ 
sionally  to  a  very  considerable  degree — on 
the  saliva  for  example.  But  that  in  the 
cases  in  question  the  medicine,  could  not  be 
supposed  to  have  acted  in  this  way,  but  in 
that  which  I  have  detailed  above,  appeared 
-to  be  proved  by  the  continuance  of  the 
copious  secretion  of  urine  so  long  as  the 
effect  of  the  digitalis  continued  to  be  exerted 
on  the  heart,  many  days  after  the  drug  had 
been  omitted ;  and  by  the  decrease  in  the 
amount  of  urine  which  occurred  when  the 
action  of  the  heart  rose  to  its  previous 
frequency. 

Case  1. — Narrowing  of  the  Left  Auri¬ 
culo-ventricular  Opening. 

Mary  M'Donald,  a  widow,  aged  60  years. 
She  was  admitted  into  the  Infirmary  on  the 
19th  of  February  last,  and  fell  under  my 
care  on  the  29th  of  that  month.  It  had 
been  ascertained  that  twelve  years  before  her 
admission  she  had  been  affected  with  severe 
pain  in  the  chest,  for  which  she  was  bled  and 
blistered,  and  that  since  that  time  she  had 
enjoyed  on  the  whole  good  health  until  about 
six  weeks  before  her  admission,  when,  as  she 
thought,  in  consequence  of  exposure  to  cold, 
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she  became  affected  with  dyspnoea  and 
cough.  She  had  been  previously  sensible  of 
occasional  palpitations  of  the  heart,  and 
about  the  time  at  which  she  began  to  suffer 
— but  whether  after  the  dyspnoea  came  on 
or  not  was  hot  ascertained — she  became  af¬ 
fected  with  general  dropsy. 

The  report  of  the  29th  of  February  is  as 
follows  : — The  sternum  is  prominent,  the 
corresponding  cartilages  of  the  ribs  not  so. 
The  percussion-sound  is  pretty  good  in  front, 
beginning  to  be  dull  in  connexion  with  the 
heart  between  the  third  and  fourth  left  car¬ 
tilages,  and  laterally  on  the  right  side  of  the 
lower  third  of  the  sternum,  from  which  the 
dulness  extends  two  inches  to  the  left  of  the 
bone.  The  respiratory  murmur  is  super¬ 
seded  a  little  by  mucous  rattle  on  the  right 
front.  The  percussion-sound  is  dull  on  the 
left  back  inferiorly,  nearly  from  the  lower 
angle  of  the  scapula,  but  is  moderately  good 
on  the  right.  The  respiratory  murmur  is 
absent  over  the  dull  space  on  the  left.  Pulse 
at  the  wrist  very  feeble  and  irregular  ;  in  the 
region  of  the  heart  not  particularly  strong. 
At  the  wrist  the  pulsations  amounted  to  56 
in  the  minute,  and  in  the  region  of  the  heart 
to  72.  She  has  much  dyspnoea  ;  respirations 
26.  The  report  on  the  1st  of  March  is  to 
this  effect : — Urine  amounts  to  10  ounces,  is 
loaded  with  red  sediment,  and  has  a  density 
of  1023.  Pulse  in  the  region  of  the  heart  is 
104,  at  the  wrist  58.  It  is  very  feeble  and 
small,  but  pretty  regular,  in  the  latter  situa¬ 
tion.  Sounds  of  the  heart  are  free  from 
murmur.  Impulse  moderate.  On  the  2nd 
she  was  ordered  ten  leeches  to  the  sternum, 
and  powders  containing  each  two-thirds  of  a 
grain  of  digitalis,  two  grains  of  squill,  and 
ten  of  bitartrate  of  potassa,  of  which  one 
was  to  be  taken  every  six  hours.  She  had 
also  a  draught  for  the  night,  containing  some 
muriate  of  morphia  and  sulphuric  ether.  She 
had  at  this  time  considerable  oedema  of  the 
lower  limbs,  and  a  good  deal  of  effusion  into 
the  left  pleura. 

March  4.  The  urine  began  to  increase  on 
the  2nd,  and  in  the  course  of  the  last  twenty- 
four  hours  has  amounted  to  thirty-six  ounces. 
Breathing  easier.  (Edema  nearly  gone. 

March  5.  About  seventy  ounces  of  urine. 
Breathing  much  improved.  State  of  left 
side  much  as  before.  Pulse  improved  in  size 
and  strength — at  the  wrist  56,  at  the  heart 
90.  All  but  the  digitalis  to  be  omitted,  of 
which  a  grain  thrice  a-day. 

March  7.  Urine  120  ounces.  Pulses  in 
the  region  of  the  heart  80,  a  strong  followed 
quickly  by  a  feeble  one  ;  at  the  wrist  56,  of 
fair  strength  and  size,  and  not  very  irregular. 

On  the  11th  the  pulse  was  40  at  the  wrist, 

full  and  firm  $  and  continued  from  40  to  42* 


full  and  firm,  and  the  urine  usually  from  30 
to  90  ounces,  till  the  19th,  though  the  digi¬ 
talis  was  omitted  on  the  12th.  The  pulse 
began  to  rise  in  frequency  after  the  20th, 
and  on  the  1st  of  April  was  at  84,  the  urine 
amounting  to  30  ounces.  On  the  2nd  of 
April  the  pulse  was  90  —  fluctuation  and 
swelling  had  occurred  in  the  abdomen,  and 
oedema  in  the  lower  limbs,  and  the  breathing 
had  become  again  very  difficult — though  the 
effusion  into  the  left  pleura,  which  had  dis¬ 
appeared,  had  not  recurred — and  the  urine 
had  become  reduced  to  15  ounces.  Two 
grains  of  nitre  and  one  and  a  half  of  squill, 
were  prescribed  four  times  a-day,  and  on  the 
two  following  days  the  urine  amounted  to 
24  and  26  ounces.  Digitalis  in  doses  of  a 
grain  thrice  a-day  was  substituted  on  the 
4th;  and  on  the  7th  the  urine  amounted  to 
64  ounces,  while  the  pulse  ranged  between 
80  and  92  ;  and  on  the  10th  to  J  00  ounces, 
the  pulse  being  50,  of  good  size  and  strength. 
On  the  11th  of  April  the  pulse  was  48,  the 
urine  104  ounces.  The  influence  of  the 'digi¬ 
talis  on  the  heart  appeared  to  decline  after¬ 
wards  ;  and  on  the  15th  the  pulse  at  the 
wrist  was  60,  small  and  irregular,  in  the 
region  of  the  heart  80,  and  the  urine 
amounted  to  but  24  ounces.  She  desired  to 
be  dismissed  at  this  date. 

Case  2. — Regurgitation  through  the  left 
auriculo -ventricular  orifice,  and  hypertrophy 
of  the  right  ventricle.  • 

Mrs.  Blakie,  aged  27 ;  admitted  into  the 
Infirmary,  March  5,  1844.  Eight  or  ten 
years  ago  she  was  very  subject  to  rheuma¬ 
tism,  which  affected  chiefly  the  lower  extre¬ 
mities,  but  the  lesser  joints  in  upper  extremi¬ 
ties  also  occasionally.  About  eighteen  months 
ago  she  was  confined  with  her  first  child,  the 
labor  was  tedious,  and  required  the  aid  of 
instruments  for  its  completion.  About  a 
fortnight  after  delivery  she  had  a  severe 
inflammatory  affection  within  the  chest, 
shortly  after  her  recovery  from  which  she 
was  sensible  for  the  first  time  of  palpitations 
in  the  region  of  the  heart,  greatly  aggravated 
on  exertion,  and  accompanied  by  a  good  deal 
of  dyspnoea,  and  sense  of  constriction  across 
the  chest.  Since  that  time  her  sufferings 
have  been  gradually  increasing. 

Exertion  of  any  kind,  especially  that  of 
ascending  an  eminence,  increases  her  dyspnoea 
so  much  as  to  oblige  her  to  stand  still,  and 
produces  palpitation  of  the  heart.  Her  pulse 
is  90  at  the  wrist,  very  small  and  feeble.  The 
exact  extent  of  dulness  in  the  region  of  the 
heart  cannot  be  ascertained,  owing  to  the 
fulness  of  the  mammae.  It  begins,  however, 
fully  half  an  inch  to  the  right  of  the  lower 
half  of  the  sternum,  ascends  as  high  as  the 
third  rib  on  the  left  side,  and  extends  to  the 
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left  beyond  its  natural  limits.  There  is  a 
strong  impulse  over  all  this  surface,  and  also 
in  the  epigastrium  ;  and  also  a  strong  bellows  i 
murmur  chiefly  in  the  region  of  the  left 
ventricle.  The  second  sound  of  the  heart  at 
the  lower  extremity  of  the  sternum,  on  the 
right  side  of  the  epigastrium,  and  also  between 
the  second  and  third  left  cartilages,  is  pre- 
ternaturally  clear  and  loud.  Both  external 
jugular  veins  are  very  turgid,  and  have  a 
slight  single  impulse,  synchronous  with  the 
contraction  of  the  ventricles.  She  has  had 
some  swelling  of  the  face,  lowrer  extremities, 
and  abdomen,  for  the  last  three  weeks.  There 
is  a  purplish  tinge  of  the  countenance ;  urine 
said  to  be  between  two  and  three  pounds,  but 
has  not  been  kept;  density  1022  ;  distinctly 
coagulable  by  heat  and  nitric  acid.  A  good 
deal  of  mucous  rattle  at  the  lower  part  of 
right  lung,  where  the  percussion-sound  is 
not  very  satisfactory.  She  is  ordered  to 
have  two-thirds  of  a  grain  of  digitalis  thrice 
a -day.  On  the  10th,  the  pulse  was  80,  and 
fuller  ;  the  urine  40  ounces  ;  the  breathing 
easier ;  and  the  oedema  considerably  less. 
On  the  11th,  the  urine  was  68  ounces,  of 
density  1,015,  and  less  coagulable;  the  pulse 
72,  and  of  fair  size  and  strength, — all  the 
dropsical  symptoms  diminished.  On  the 
12th,  urine  48  ounces,  pulse  72,  of  good 
size  and  strength.  Nausea  having  occurred, 
the  digitalis  was  omitted,  and  she  had  some 
squill  powder  given  her  for  two  days.  On 
the  13th,  the  pulse  continued  of  good  size, 
not  exceeding  80, — the  respirations  were 
easy,  and  the  urine  amounted  to  58  ounces. 
She  was  dismissed  in  about  a  week  after, 
having  experienced  great  relief  since  her 
admission.  Latterly  her  complaints  were 


returning,  but  family  circumstances  pre¬ 
vented  her  remaining  longer. 


NEW  MODE  OF  PREPARING  ARO¬ 
MATIC  DISTILLED  WATERS,  IN 
ORDER  TO  INSURE  THEIR  LONG 

PRESERVATION.* 

BY  O.  SCHNEIDER,  OF  DRESDEN. 

The  almost  impossibility  of  preserving 
several  distilled  waters,  such  as  those  of 
fraises,  tillul,  franloises,  &c.,  which  it  is 
necessary  to  distil  in  summer  for  the  re¬ 
mainder  of  the  year,  induced  Mr.  Schneider 
to  propose  the  following  method,  of  whose 
efficacy  he  is  assured  by  an  experience  of 
several  years. 

This  method  consists  in  preparing  several 
distilled  waters  by  means  of  a  spirit  pre¬ 
pared  in  the  following  manner  : — 

£>  Fresh  fruits  or  flowers,  2  kilogrammes. 

Alcohol  at  80  per  cent,  1  ,, 

Distil  S.  A. 

This  operation  is  repeated  with  the  pro- 
duct'of  the  distillation,  and  that  at  two  several 
times,  on  fresh  quantities  of  substance  taken 
in  the  same  quantities  as  the  first  time. 

2  grammes  of  this  triple  spirit  are  suffi¬ 
cient  for  converting  125  grammes  of  sim¬ 
ple  distilled  water  into  the  aromatic  water 
desired. 

The  water,  thus  extemporaneously  pre¬ 
pared,  may  be  preserved  in  bottles.  By 
operating  in  this  manner,  we  are  sure  of 
having,  throughout  the  year,  a  perfectly 
identical  water,  iu  which  the  organs  of  taste 
can  scarcely  detect  the  presence  ot  alcohol, 
on  account  of  its  very  minute  proportion. 
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FAMILIAR  LETTERS  ON  CHEMIS¬ 
TRY.  By  Justus  Liebig,  M.D., 
Pri.D.,  F.R.S.  Edited  by  John  Gard¬ 
ner,  M.D. 

We  are  glad  to  notice  the  publication 
of  a  Second  Series  of  Letters,  calculated  to 
confer  such  great  benefits  on  science  and  on 
society,  and  sincerely  hope  that  they  will  be 
widely  circulated.  We  have  not  time  to  add 
more,  but  subjoin,  as  an  extract,  Letter  X. : 

“  The  immediate  and  most  energetic  cause 
of  all  tue  alterations  and  transformations 
which  organic  atoms  undergo,  is,  as  I  have 
already  stated  in  the  preceding  letters,  the 
chemical  action  of  oxygen.  Fermentation 
and  putrefaction  manifest  themselves  only  in  J 


consequence  of  the  commencement  of  a 
process  of  decay  ;  their  completion  is  the 
restoration  of  a  state  of  equilibrium.  Whilst 
the  oxygen  is  in  the  act  of  combining  with 
any  of  the  elements  of  an  organic  substance, 
the  original  state  of  equilibrium  of  attraction 
in  all  its  elements  is  destroyed,  the  substance 
decomposes,  resolving  itself — all  the  mole¬ 
cular  attractions  being  again  equalised — into 
a  series  of  new  products,  which  undergo  no 
further  change  iu  their  properties,  unless 
further  causes  of  disturbance  or  alteration 
are  brought  to  operate  upon  them. 

“  Although  the  chemical  action  which  the 
elements  of  organic  atoms  exercise  upon 
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each  Other  in  fermentation  and  putrefaction 
balances  itself,  inasmuch  as  a  state  of  rest  is 
induced  between  the  attractions  of  the  new- 
formed  products,  yet  this  equilibrium  does 
not  exist  with  respect  to  the  attraction  for 
oxygen.  The  chemical  action  of  oxygen 
upon  organic  substances  ceases  only  when 
the  capacity  of  the  elements  to  combine  with 
oxygen  is  exhausted.  That  action  consists  in 
nothing  more  than  the  affinity,  or  tendency 
of  the  oxygen  to  combine  with  those  ele¬ 
ments.  A  perfect  equalisation  of  this  ten¬ 
dency,  therefore,  can  only  ensue  when  the 
elements,  by  combining  with  oxygen,  have 
formed^such  products  as  are  totally  incapable 
of  absorbing  any  additional  amount  of  oxy¬ 
gen.  It  is  only  then  that  the  attractions 
of  the  elements  of  organic  substances  attain 
a  perfect  equilibrium  with  the  attraction  of 
oxygen. 

“  Fermentation  or  putrefaction  represents 
the  first  stage  of  the  resolution  of  complex 
atoms  into  more  simple  combinations  :  the 
process  of  decay  completes  the  circulation  of 
the  elements  by  transposing  the  products  of 
fermentation  and  putrefaction  into  gaseous 
compounds.  Thus  the  elements  consti¬ 
tuting  all  organised  beings,  which  previously 
to  participating  in  the  vital  process  were 
oxygen  compounds,  such  as  with  carbon  and 
hydrogen,  reassume  the  form  of  oxygen 
compounds.  The.  process  of  decay  is  a 
process  of  combustion  taking  place  at  the 
common  temperature ,  in  which  the  products 
of  the  fermentation  and  putrefaction  of 
plants  and  animal  bodies  combine  gradually 
with  the  oxygen  of  the  atmosphere. 

“No  organised  substance,  no  part  of  any 
plant  or  animal,  after  the  extinction  of  the 
vital  principle,  is  capable  of  resisting  the 
chemical  action  of  air  and  moisture  ;  for  all 
that  power  of  resistance  which  they  tem¬ 
porarily  possessed  as  the  bearers  of  life,  the 
media  of  the  vital  manifestations,  completely 
ceases  with  the  death  of  the  organism  ;  their 
elements  fall  again  under  the  unlimited 
dominion  of  the  chemical  forces. 

“The  clearing  of  the  primeval  forests  of 
America,  facilitating  the  access  of  air  to  that 
soil,  so  rich  in  vegetable  remains,  alters 
gradually,  but  altogether,  its  constitution  : 
after  the  lapse  of  a  few  years  no  trace  of 
organic  remains  can  be  found  in  it.  The 
soil  of  Germany,  in  the  time  of  Tacitus, 
was  covered  with  a  dense,  almost  impenetra¬ 
ble  forest ;  it  must,  at  that  period  have 
exactly  resembled  the  soil  of  America,  and 
have  been  rich  in  humus,  and  vegetable  sub¬ 
stances,  but  all  the  products  of  vegetable 
life  in  those  primeval  forests  have  completely 
vanished  from  our  perceptions.  The  innu¬ 
merable  millions  of  molluscous  and  other 


animals,  whose  remains  form  extensive 
geological  formations  and  mountains,  have, 
after  death,  passed  into  a  state  of  fermenta¬ 
tion  and  putrefaction,  and  subsequently,  by 
the  continuous  action  of  the  atmosphere,  all 
their  soft  parts  have  been  transposed  into 
gaseous  compounds,  and  their  shells  and 
bonej,  their  indestructible  constituents, 
alone  remain. 

“It  is  only  in  localities,  under  peculiar 
circumstances,  where  the  excess  of  oxygen 
was  limited,  or  altogether  precluded,  that 
we  still  find  distinct  remains  of  primeval 
vegetables  in  a  state  of  retarded  or  impeded 
decay,  as  for  example,  in  beds  of  turf  and 
brown  coal. 

“The  presence  of  water,  and  a  suitable  tem¬ 
perature,  are  indispensable  conditions  of  the 
oxidising  process  of  decay,  just  as  they  are 
necessary  to  putrefaction  and  fermentation. 
Perfect  dryness,  or  a  temperature  below  the 
freezing  point,  suspends  all  processes  of 
decay  and  fermentation.  The  transmission 
of  decomposition  from  one  particle  to  another 
presupposes  a  change  of  place it  requires 
that  the  particles  should  posses  mobility, 
or  the  power  of  free  motion,  and  this  is 
imparted  to  them  by  the  presence  of  water. 
In  decay  it  is  more  especially  a  certain  ele¬ 
vated  temperature  which  increases  the  apti¬ 
tude  of  the  elements  of  organic  substances 
to  combine  with  the  oxygen  of  the  atmo¬ 
sphere. 

“  A  great  number  of  organic  bodies,  when, 
in  a  moist  state,  are  capable  of  absorbing 
oxygen,  whilst  many,  and  indeed  most  of 
them,  are  [per  se  entirely  deficient  in  this 
property. 

“If  we  place  wet  saw-dust,  or  moistened 
fragments  of  wood,  in  a  vessel  filled  with 
atmospheric  air,  all  the  properties  of  the 
contained  air  become  in  a  very  short  time 
completely  altered.  If  a  lighted  splinter — 
which  of  coarse  would  burn  in  atmospheric 
air — is  introduced  after  the  lapse  of  two  to 
three  hours,  its  flame  will  be  immediately 
extinguished.  The  air  confined  in  the  vessel, 
if  examined,  will  be  found  to  have  lost  all 
its  oxygen,  and  to  have  acquired  an  equal 
volume  of  carbonic  acid  gas.  If  a  fresh 
supply  of  atmospheric  air  is  made  to  replace 
this,  the  same  process  again  occurs,  all  the 
oxygen  becomes  converted  into  carbonic 
acid. 

“  In  the  process  of  bleaching  in  the  open 
air,  or,  as  it  is  called,  grass-bleaching,  we 
have  the  process  of  decay  applied  to  an  im¬ 
portant  purpose  iu  the  arts  upon  a  large 
scale.  Linen  or  cotton  textures  consist  of 
ordinary  woody  fibre,  more  or  less  colored  by 
extraneous  oi’gansc  substances,  which  were 
either  contained  in  the  plant  whence  the  fibre 
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has  been  derived,  or  have  become  mixed 
with  it  during  the  processes  of  preparation. 

“  When  linen  or  cotton  fabrics  are  moist¬ 
ened  with  water  and  exposed  to  the  light  of 
the  sun,  a  slow  process  of  combustion,  or 
decay,  immediately  begins  upon  the  whole 
surface ;  the  oxygen  of  the  atmosphere,  in 
immediate  contact  with  the  linen  or  cotton, 
is  incessantly  converted  into  carbonic  ’ficid. 
The  weight  of  the  fabric  diminishes  every 
second,  precisely  because  it  is  in  a  state  of 
combustion  ;  all  the  coloring  matters  gradu¬ 
ally  disappear,  and  with  them  a  considerable 
amount  of  woody  fibre,  their  elements  being 
converted  into  oxygen  compounds.  If  this 
action  of  air  and  light  upon  the  linen  or 
cotton  continues  for  a  considerable  time, 
these  substances  lose  their  cohesion,  and 
become  converted  into  a  matter  similar  to 
that  used  in  the  mancfacture  of  paper,  and 
this  matter  still  continues  to  decay  as  long 
as  the  essential  condition  of  this  change, 
that  is,  the  absorption  of  oxygen,  proceeds. 

“  The  nitrogenous  constituents  of  plants 
and  animals  comport  themselves  towards 
oxygen  in  a  manner  precisely  similar  to  the 
behaviour  of  the  non-nitrogenous  principle 
we  have  spoken  of,  namely,  woody  fibre. 
Fresh  meat,  as  well  as  the  first  products  of 
the  decomposition  of  the  nitrogenous  con¬ 
stituents  of  plants  in  fermentation,  that  is, 
beer-yeast  or  wine-yeast,  withdraw  oxygen 
from  atmospheric  air,  and,  like  woody  fibre, 
yield  in  return  an  equal  volume  of  carbonic 
acid. 


SUMMARY  OF  METEOROLOGICAL 
OBSERVATIONS  MADE  AT  OTLEY, 
YORKSHIRE,  IN  JULY,  1844. 

BY  E.  THOMPSON. 


BAROMETER. 

Monthly  mean .  29 '73 

Mean  at  9  a. m .  29*7 1 

„  at  3  p.m .  29-77 

,,  at9p.m .  29*71 

Maximum  on  20th .  3011 

Minimum  on  13th  .  29’19 

Range .  *92 

THERMOMETER. 

Monthly  mean .  58° 

Mean  of  maxima .  G7 

,,  minima .  49 

Maximum  on  22nd .  76 

Minimum  on  22nd .  45 

Range .  31 


Rain. — 2*49  inches. 


WIND. 


Days. 
N.  3 
N.E.  2 
E.  2 
S.E.  0 


Days. 
S.  1 
S.  W.  3 
W.  11 
N.W.  5 


44  When  the  Cemetery  of  the  Innocents  at 
Paris  was  removed  from  the  interior  of  the 
town  to  'the  outside  of  the  barriers,  the 
buried  corpses,  which  had  accumulated  to  a 
depth  of  sixty  feet,  were  found  to  a  great 
extent  apparently  converted  into  fat.  The 
substance  of  the  skin,  muscles,  cellular 
tissue,  and  tendons,  all  the  soft  parts,  and* 
even  the  bones,  had  completely  disappeared, 
leaving  only  the  fat,  which,  resisting  longest 
the  influence  of  decay,  remained  in  the  form 
of  stearic  acid.  This  human  fat  w-as  em¬ 
ployed  to  the  extent  of  many  tons  by  the 
soap-boilers  and  tallow-chandlers  of  Paris, 
for  the  manufacture  of  soap  and  candles. 

“  If  meat  be  suspended  in  running  water, 
or  buried  in  moist  earth,  nothing  of  it  will 
remain,  after  the  lapse  of  some  time,  except 
the  fat  which  it  contains. 

“  All  substances  susceptible  of  decay,  when 
in  a  moist  state,  and  exposed  to  the  air  and 
light  at  the  common  temperature,  undergo 
precisely  the  same  change  as  th6y  would  if 
exposed  to  a  red  heat,  in  a  dry  state,  that  is, 
they  absorb  oxygen — they  undergo  com¬ 
bustion. 


WEATHER. 


Clear . . 

Days. 

.  . .  4 

• 

Rain . 

Days 
. .  4 

Cloudy  . .  . 

.  ..  10 

Hail  . 

..  0 

Overcast. . . 

...  1 

Thunder  . . 

..  3 

Showers  . . . 

.  ..  12 

Lightning  . . 

..  0 

GENERAL  REMARKS. 

During  this  month  the  barometer  has  con- 
tined  at  a  medium  height,  and  the  quantity 
of  rain  fallen,  though  quite  sufficient  for 
agricultural  purposes,  has  not  been  ex¬ 
tremely  large.  Owing  to  the  want  of  rain 
in  the  preceding  month,  the  bay  harvest  is 
later  this  year  than  usual,  being  towards  the 
end  of  the  month,  just  commencing  in  this 
part  of  the  country. 


Nota  Bene. — All  Communications,  Hooks 
for  Review,  and  Substances  to  be  Analysed , 
must  be  addressed  11  To  the  Editors  of  the 
Chemist ,  310,  Strand,  London Communi¬ 
cations  must  be  prepaid,  and  sent  before  the 
15 th  of  each  month ;  Rooks  for  Review  before 
the  10th, 


(To  be  continued,) 


T  H  E 


C  H  E 


I.  CHEMISTRY. 


ON  A  NEW  OXIDE  OF  CHROMIUM* 

BY  M.  EUGENE  PELIGOT. 

My  investigations  concerning  uranium  have 
led  me  to  study  the  simultaneous  effects  of 
chlorine  and  charcoal  on  several  oxidised 
bodies  endowed  with  great  stability,  and 
which  lose  their  oxygen  only  uuder  the 
combined  influence  of  these  two  bodies. 
The  Academy  will  remember  that  it  was 
this  action  alone  that  proved  the  existence 
of  oxygen  in  uranium,  which  oxide  was  re¬ 
garded  as  a  simple  metallic  body. 

I  propose  to  make  known  in  this  note,  in 
order  to  take  date,  some  facts  relative  to 
the  products  which  result  from  the  decom¬ 
position  of  the  green  oxide  of  chromium  by 
chlorine  and  charcoal :  I  shall  very  soon 
present  to  the  Academy  a  detailed  work  on 
the  subject. 

It  is  known  that  by  passing  a  current  of 
chlorine  over  a  mixture  of  oxide  of  chro¬ 
mium  and  charcoal,  a  chloride  is  obtained, 
which  crystallises  in  beautiful  scales  of  a 
violet  color.  This  compound  corresponds 
to  the  sesquioxide  of  chromium,  Cr2  O3 ;  its 
composition,  as  I  have  proved  by  new  ana¬ 
lyses,  is  represented  by  the  formula  Cr2  Cl3. 

Eut  this  product  is  not  the  only  body 
formed  in  this  operation  ;  its  formation  is 
preceded  by  that  of  another  chloride  which 
appears  to  have  escaped  the  attention  of 
chemists,  and  which  is  presented  under  the 
form  of  very  flue  white  and  silky  crystals, 
mixed  with  charcoal  and  oxide  of  chro¬ 
mium  ;  these  crystals  immediately  turn 
green  when  exposed  to  the  contact  of  the 
air,  and  are  changed  in  a  few  moments  into 
a  green  liquor  ;  they  absorb  at  once  oxygen 
and  water  from  the  atmosphere.  The  ana¬ 
lyses  which  I  have  made  of  this  chloride 
leave  no  doubt  concerning  its  nature  ;  it  is 
composed  of  1  equivalent  of  metal,  and  of  1 
equivalent  of  chlorine,  Cr  Cl ;  it  conse¬ 
quently  corresponds  to  a  degree  of  oxida¬ 
tion  of  chromium  hitherto  unknown. 

This  same  body  is  produced  when  a  cur- 
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rent  of  hydrogen  is  passed  over  violet  oxide 
of  chromium  heated  to  dull  redness;  hydro¬ 
chloric  acid  is  disengaged,  and  a  white 
crystalline  mass  remains  :  by  operating  at  a 
higher  temperature,  this  mass  enters  into 
fusion,  and  presents,  after  cooling,  a  fibrous 
texture.  A  German  chemist,  M.  Moberg, 
studied,  in  1843,  the  action  of  hydro¬ 
gen  on  the  violet  chloride  of  chromium  ; 
however,  he  misconceived  the  nature  of  the 
compound  which  results  from  this  action, 
and  which  he  did  not  obtain  in  the  state  of 
purity.  My  experiments  on  the  proto¬ 
chloride  of  chromium  produced  by  chlorine, 
oxide  of  chromium  and  charcoal,  date  from 
1842,  as  I  can  prove  by  the  testimony  of 
several,  chemists,  to  whom  I  at  that  period 
communicated  the  results  of  my  analyses. 

Protochloride  of  chromium,  prepared  by 
either  of  these  processes,  presents  the  fol¬ 
lowing  properties :  put  in  contact  with 
water,  it  immediately  dissolves  ;  if  the  water 
be  aerated,  and  if  the  operation  be  performed 
in  the  air,  the  solution  is  green;  it  is  blue 
when  the  influence  ofoxygenis  entirely  avoided. 

I  know  of  no  body  which  is  more  rapidly 
altered  by  the  contact  of  oxygen  than  this 
compound  ;  thus,  in  studying  its  reactions, 
it  was  always  necessary  to  operate  with 
water  deprived  of  air  by  boiling,  and  in  an 
atmosphere  of  carbonic  acid. 

The  green  solution  which  results  from  the 
action  of  the  air  and  water  on  the  proto¬ 
chloride  of  chromium,  possesses  the  singular 
property  of  dissolving,  with  a  great  disen¬ 
gagement  of  heat,  a  considerable  quantity  of 
violet  chloride  of  chromium ;  this  latter 
body,  when  it  is  pure,  is  entirely  insoluble 
in  water,  and  in  the  acids  :  this  property  of 
the  white  chloride,  which  commonly  ac¬ 
companies  the  violet  chloride,  when  the  lat¬ 
ter  is  prepared  by  the  ordinary  method,  has 
thrown  much  uncertainty  on  the  true  cha¬ 
racters  of  the  latter  body,  which  certain 
authors  regard  as  very  soluble  in  water,  and 
as  producing  a  green  solution,  whilst  others, 
with  reason,  dispute  this  solubility. 

When  the  protochloride  of  chromium  has 
been  prepared  by  means  of  the  sesquichlo- 
ride  and  hydrogen,  it  is  observed  that  its 
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solution  in  water  is  accompanied  by  a  dis¬ 
engagement  of  hydrogen  ;  this  decomposition 
of  the  water,  which,  moreover,  is  not  very 
considerable,  seems  to  indicate  the  existence 
of  a  subchloride,  resulting,  like  the  sub- 
chloride  of  uranium,  from  the  prolonged 
action  of  the  hydrogen  on  the  protochloride. 

Potassa  gives,  with  the  blue  solution  of 
protochloride  of  chromium,  a  brown  preci¬ 
pitate,  which  is  probably  the  hydrated  prot¬ 
oxide  corresponding  to  this  chloride ;  am¬ 
monia  gives  a  precipitate  of  the  same 
nature.  An  excess  of  ammonia  furnishes  a 
blue  solution,  which,  under  the  influence  of 
the  air,  becomes  violet,  and,  finally,  acquires 
a  red  color. 

The  monosulphuret  of  potassium  forms  a 
black  precipitate  in  the  solution  of  proto¬ 
chloride  of  chromium. 

On  pouring  into  this  blue  liquor  a  solu¬ 
tion  of  acetate  of  soda  or  potassa,  small  red 
and  transparent  crystals  are  immediately 
seen  to  appear,  and  rapidly  combine  at  the 
bottom  of  the  vessel.  These  crystals  are 
destroyed  when  exposed  for  a  few  seconds  to 
the  contact  of  the  air  ;  but  it  is  possible,  by 
employing  the  minute  precautions  which  I 
shall  point  out  in  my  memoir,  to  obtain 
them  in  a  very  satisfactory  state  of  purity  ; 
their  appearance,  when  they  are  dry,  re¬ 
sembles  that  of  protoxide  of  copper. 

This  body  is  acetate,  of  protoxide  of 
chromium ,  whose  composition,  according  to 
four  analyses  which  agreed  very  well  with 
each  other,  is  represented  by  the  formula — 
C4H303,  CrO,  HO. 

The  determination  of  the  carbon  of  this 
salt,  which  I  performed  with  extreme  care, 
enabled  me  to  submit  to  a  rigorous  scrutiny 
the  number  which  represents  the  atomic 
weight  of  chromium  ;  I  have  reason  to  be¬ 
lieve  that  this  number  is  not  correct ;  it  is 
considerably  too  high.  I  will,  very  shortly, 
communicate  to  the  Academy  the  results 
which  warrant  me  in  making  this  assertion. 

I  have  analysed  another  salt  of  protoxide 
of  chromium,  whose  existence,  it  appears  to 
me,  should  throw  much  light  on  the  nature 
of  this  oxide ;  it  is  a  double  sulphate  of 
protoxide  of  chromium  and  potassa  whose 
composition  is  represented  by  the  formula — 
SO3,  KO  +  SO3,  CrO  +  6HO, 
which  is  that  of  a  great  number  of  double 
sulphates.  The  protoxide  of  chromium  is 
probably  i&omorphous  with  magnesia  and 
several  oxides  of  the  same  constitution; 
chromium  will  present,  therefore,  the  re¬ 
markable  character  of  a  triple  isomorphism, 
that  of  its  protoxide,  CrO,  with  these  oxides  ; 
of  its  sesquioxide,  Cr203,  with  albumen, 
peroxide  of  iron,  &c.  ;  of  chromic  arid, 
CrO3,  with  sulphuric  acid. 


INVESTIGATIONS  CONCERNING  A 
NEW  CLASS  OF  SALTS.* 

BY  M.  E.  FREMY. 

Skilful  chemists  have  carefully  examined 
the  action  which  the  oxygenous  compounds 
of  nitrogen  exert  on  sulphuric  acid.  It  is 
to  the  whole  of  their  wrorks  that  the  present 
mode  of  manufacturing  sulphuric  acid  is 
due. 

It  is  also  known  that  AT.  Pelouze  made 
known,  in  his  memoir  on  the  nitrosutphafes 
the  composition  and  properties  of  the  salts 
which  result  from  the  absorption  of  deut- 
oxide  of  nitrogen  by  the  sulphites. 

But  the  action  of  nitrous  and  hyponitric 
acids  on  the  sulphites  has  not  yet  been 
studied.  I  have  treated  the  question  in  this 
memoir;  it  is  connected,  as  is  evident,  with 
the  important  history  of  sulphur  and  nit  rogen. 

Not  to  waste  the  time  of  the  Academy, 
I  will,  in  this  communication,  suppress 
the  details  of  experiments  which  will  be 
found  in  my  memoir  ;  I  propose  only  to 
give  here  the  principal  characters  of  the  new 
bodies  which  I  have  discovered,  and  to  show 
their  theoretical  importance. 

When  sulphurous  and  nitrous  acids  are 
introduced  into  a  concentrated  solution 
of  potassa,  these  acids  are  not  reciprocally 
decomposed,  as  might  be  supposed,  in  such 
a  manner  as  to  form  a  sulphate  and  deut- 
oxide  of  nitrogen,  but  combine,  on  the  con¬ 
trary,  and  give  rise  to  a  new  acid,  which  con¬ 
tains  the  elements  of  sulphurous  acid, 
nitrous  acid,  and  water ;  and  which  is  con¬ 
sequently  formed  of  oxygen,  sulphur,  nitro¬ 
gen,  and  hydrogen. 

I  have  given  to  this  acid  the  name  of 
sulphamrnonic  acid,  which  calls  to  mind 
jts  composition  and  its  characteristic  pro¬ 
perty;  this  acid,  in  fact,  is  easily  decom¬ 
posed  into  sulphuric  acid  and  ammonia. 

I  will  first  make  known  the  various  pro¬ 
cesses  of  preparing  the  sulphammonates. 

The  alkaline  sulphammonates  may  be  ob¬ 
tained  by  adding  sulphurous  and  nitrous 
acids  to  air  alkaline  solution  ;  the  latter  acid 
is  produced,  as  is  known,  in  the  reaction  of 
nitric  acid  on  starch.  Hypo  nitric  acid  acts 
in  this  case  like  nitrous  acid. 

Sulphammonates  are  also  formed  by  mix¬ 
ing  two  solutions  of  sulphite  and  nitrite. 

But  the  best  process  of  preparing  these 
new  salts  consists  in  making  sulphurous  acid 
react  on  a  nitrite  which  has  previously  been 
rendered  very  alkaline. 

Few  salts  are  prepared  with  more  facility 
than  the  sulphammonates ;  for  in  a  few  hours 
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several  hundred  grammes  of  crystallised 
sulpharamonate  of  potassa  or  ammonia  may 
be  obtained. 

I  now  arrive  at  the  examination  of  the 
principal  sulpharnmonates. 

SULPHAMMONATE  OF  POTASSA. 

When  a  current  of  sulphurous  acid  is 
passed  into  nitrate  of  potassa,  the  liquor 
very  soon  becomes  turbid,  and  deposits  long 
silky  needles  of  sulphammonate  of  potassa, 
which  is  sparingly  soluble  in  alkaline  water. 

This  salt  may  also  be  prepared  by  double 
decomposition,  sulphammonate  of  ammonia 
being  treated  by  a  salt  of  potassa. 

Sulphammonate  of  potassa  is  white,  spar¬ 
ingly  soluble  in  cold  water ;  one  part  of 
water  at  the  ordinary  temperature  dissolves 
only  Jg-.  It  exerts  no  reaction  on  the 
colored  reagents  ;  it  has  no  taste ;  it  pre¬ 
sents  none  of  the  characters  of  the  salts 
formed  by  the  acids  of  sulphur  and  nitrogen. 

The  equivalent  formula  of  sulphammonate 
of  potassa  causes  its  principal  reactions  to 
be  comprehended.  This  salt  is  represented 
by  the  following  formula  : — 

7 SO3  (SO2,  NH2),  4KO  +  3HO. 

It  contains,  then,  an  acid  which  may  be 
regarded  as  a  combination  of  sulphuric  acid 
and  sulphamide. 

Some  chemists  admit  that  the  compounds 
SO2,  NH2,  may  be  combined  with  sulphuric 
acid  to  form  complex  acids  ;  sulphammonic 
acid  is  therefore  placed  in  that  new  class  of 
acids  to  which  MM.  Laurent  and  Persoz 
have  recently  called  the  attention  of  the 
Academy. 

It  was  easy  to  foresee  the  decomposition 
which  water  would  cause  the  sulpammonate 
of  potassa  to  undergo. 

It  is  evident,  indeed,  that  the  elements  of 
water  are  sufficient  for  converting  it  into 
acid  sulphate  of  potassa  and  sulphate  of 
ammonia. 

This  conversion  of  the  sulpharnmonates 
into  sulphates  and  into  ammoniacal  salts,  is 
certainly  the  most  striking  character  of  these 
new  salts.  When  sulphammonate  of  potassa 
is  boiled  with  water  for  a  few  seconds,  the 
liquor,  which  was  perfectly  neutral,  imme¬ 
diately  acquires  an  acid  reaction,  aud  con¬ 
tains  in  solution  only  acid  sulphate  of 
potassa  and  sulphate  of  ammonia. 

I  will  speak  further  on  of  the  decomposi¬ 
tion  which  pure  cold  water  causes  the  sulph¬ 
ammonate  of  potassa  to  undergo.  This  salt 
may  be  preserved  for  a  certain  time  without 
decomposition  when  it  is  dry ;  but  after  a 
long  time,  the  water  of  crystallisation  which 
it  contains  decomposes  it  into  sulphate  and 
ammoniacal  salt. 

The  crystals  of  sulphammonate  of  po» 


tassa,  heated  to  redness,  give  all  the  pro¬ 
ducts  of  the  decomposition  of  sulphate  of 
ammonia  and  bisulphate  of  potassa. 

SULPHAMMONATE  OF  AMMONIA. 

« 

The  analysis  of  this  salt  completely  con¬ 
firms  the  composition  of  the  salt  of  potassa. 
The  sulphammonate  of  ammonia  has  for  its 
formula  7 SO3  (SO2,  NH2)  4  (NH3,  HO). 
This  salt  is  produced  in  the  reaction  of  sul¬ 
phurous  acid  on  the  nitrite  of  ammonia. 

It  is  white,  much  more  soluble  in  cold 
water  than  the  salt  of  potassa ;  it  is  decom¬ 
posed,  in  the  same  circumstances  as  the 
sulphammonate  of  potassa,  into  acid  sulphate 
of  ammonia.  An  excess  of  ammonia  gives 
it  fixity. 

It  serves  for  preparing,  by  double  decom¬ 
position,  the  salt  of  potassa,  which  is  pre¬ 
cipitated,  in  this  case,  in  long  pearly  needles. 

The  sulpharnmonates  of  baryta,  strontia, 
lime,  &c.,  may  be  prepared  by  double  de¬ 
composition  ;  they  are  sparingly  soluble  in 
cold  water,  and  are  deposited  in  a  crys¬ 
talline  powder.  It  is  difficult  to  dry  them, 
for  it  often  happens  that  these  salts  are 
spontaneously  decomposed  into  sulphate, 
sulphate  of  ammonia  and  free  sulphuric  acid. 

Sulphammonate  of  soda  does  not  appear 
to  be  easily  formed. 

Sulphammonate  of  lead  is  prepared  by 
double  decomposition,  in  presence  of  a  slight 
excess  of  ammonia. 

The  other  sulpharnmonates  are  soluble  in 
water. 

SULPHAMMONIC  ACID. 

This  acid  may  be  isolated  by  treating  the 
sulpharnmonates  of  baryta  or  lead  by  dilute 
sulphuric  acid. 

There  is  thus  obtained  an  acid  soluble  in 
water,  which  possesses  a  strongly  acid  taste 
and  reaction,  and  which,  in  its  contact  with 
bases,  may  reproduce  the  sulpharnmonates. 

Sulphammonic  acid  is  rapidly  converted, 
in  cold  water,  into  sulphuric  acid  aud  bisul¬ 
phate  of  ammonia. 

NEW  SALTS  WHICH  RESULT  FROM  THE 

ACTION  OF  COLD  WATER  ON  THE  3ULPH- 

AMMONATES. 

I  have  stated  above  that  when  sulpham- 
monates  are  boiled  in  water,  they  are  decom¬ 
posed  into  sulphates  and  ammonia.  Before 
arriving  at  this  last  term  of  decomposition, 
we  pass  by  an  intermediate  state  which  con¬ 
stitutes  a  series  of  new  salts,  of  which  it 
remains  for  me  to  make  known  the  properties 
and  composition. 

When  sulpharnmonates  are  abandoned  for 
some  hours  in  cold  water,  the  liquor  be¬ 
comes  powerfully  acid,  contains  a  bisulphate 
in  solution;  and  deposits  a  new  salt  which 
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presents  the  greatest  analogy  with  the  sulph- 
ammonate,  and  which  belongs  to  a  new  class 
of  salts  to  which  I  give  the  name  of  sulph- 
ami  dates. 

SULPHAMIDATE  OP  l’OTASSA. 

To  prepare  this  salt,  sulphammonate  of 
potassa  is  abandoned  in  cold  water  for  some 
hours,  or  else  it  is  treated  by  water  at  the 
temperature  of  140°  to  158°F.,  which  dis¬ 
solves  it  at  once,  but  which  almost  imme¬ 
diately  deposits  fine  crystalline  plates  of 
sulphamidate  of  potassa.  The  mother  liquor 
is  powerfully  acid,  and  retains  in  solution 
bisulphate  of  potassa. 

The  formula  of  this  salt  is — 

5SO:’  (SO2  Nil-)  3KO, 
the  sulphammonate  being  represented  by — 
7SO;i  (SO2  NH-)  4KO  +  31IO. 

The  analyses,  whose  details  I  here  pass 
over,  prove  that  these  two  salts  differ  only 
by  one  equivalent  from  bisulphate  of  potassa. 

The  sulphamidate  of  potassa  is  white, 
sparingly  soluble  in  water  which  dissolves 
only  ^  at  the  ordinary  temperature.  It 
presents  some  characters  in  common  with 
the  sulphammonate. 

It  is  decomposed  like  it,  in  boiling  water, 
into  acid  sulphate  of  potassa  and  sulphate  of 
ammonia. 

As  the  sulphamidate  of  potassa  does  not 
contain  water  of  crystallisation,  it  can  be 
preserved  indefinitely  Without  alteration ; 
when  heated  to  redness,  it  is  decomposed, 
disengaging  sulphurbus  acid,  ammonia  and 
sulphur. 

Sulphamidate  of  ammonia  is  prepared  by 
abandoning  sulphammonate  of  ammonia  for 
some  hours  in  cold  water. 

This  salt  is  very  soluble,  crystallises  dif¬ 
ficultly,  and  may  be  considered  as  a  new  re¬ 
agent  for  the  salts  of  potassa,  which  it 
precipitates  by  forming  a  sparingly  soluble 
sulphamidate  of  potassa.  It  is  decomposed 
by  boiling  water  into  acid  sulphate  of  am¬ 
monia. 

The  sulphamidates  of  baryta,  strontia, 
lime,  &c.,  are  prepared  by  double  decom¬ 
position,  and  are,  in  general,  more  stable 
than  the  sulphammonates. 

Such  are  the  new  facts  which  T  wished  to 
have  the  honor  of  submitting  to  the  Academy. 
I  will  sum  up,  in  few  words,  the  theoretical 
consequences  which  flow  from  my  researches. 

It  is  at  once  evident  that  the  sulphurous 
and  nitrous  acids  exert  on  the  sulphites  a 
perfectly  pecial  action,  and  which  present 
no  analogy  with  that  of  the  other  oxygenous 
combinations  of  nitrogen. 

Indeed,  nitric  acid  converts  the  sulphites 
into  sulphates,  and  disengages  red  vapors  of 
gas. 


Deutoxide  of  nitrogen  is  absorbed  inte¬ 
grally  by  the  sulphites,  and  gives  rise  to  the 
nilrosulphates ;  whilst  nitrous  and  hypo- 
nitric  acids,  in  acting  on  the  sulphites,  form 
a  new  series  of  acids  which  are  composed  of 
sulphur,  oxygen,  nitrogen,  and  hydrogen, 
and  which,  under  the  sole  influence  of  water, 
is  converted  into  sulphuric  acid  and  am¬ 
monia.  These  bodies  present  an  evident 
analogy  with  those  which  are  produced  in 
the  combination  of  anhydrous  sulphuric 
acid  with  ammonia,  and  which  have  been  so 
carefully  examined  by  H.  Rose  and  Jacque- 
lain. 

The  production  of  ammonia  in  the  re¬ 
action  of  nitrous  acid  on  the  sulphites  is,  I 
think,  an  unexpected  fact,  which  may,  how¬ 
ever,  be  connected  wit  ft  the  foregoing  obser¬ 
vations. 

Is  it  not  known,  indeed,  that  when  nitric 
acid  acts  with  energy  on  some  metals  or  on 
certain  organic  matters,  the  formation  of 
ammonia  is  observed  ? 

I  will  also  call  to  mind  that  MM.  Pelouze 
and  F.  Boudet  have  proved  that  hyponitrie 
acid,  in  solidifying  certain  oils,  produces  a 
body  which  presents  all  the  characters  of  an 
amide. 

These  facts  will  not  remain  isolated  ;  I 
propose  to  demonstrate,  in  an  early  com¬ 
munication,  that  the  nitrous  and  hyponitrie 
acids  should  not  be  considered  as  only  agents 
of  oxidation,  but  that  the  nitrogen  contained 
in  these  acids  may,  in  combining  with  the 
hydrogen,  form,  in  some  cases,  ammoniacal 
salts,  and  in  others,  true  amides. 

The  investigations  whose  principal  results 
I  now  make  known,  belong  therefore  to  a 
general  work  in  which  1  shall  examine  the 
mode  of  action  of  nitrous  and  hyponitrie 
acids. 


REMARKS  ON  IODIC  ACID.* 

BY  C.  RAMMELSBERG. 

On  a  former  occasion  (Poygendorjf  s  Anna- 
len,  xlvi.,.p.  159)  J  examined  crystallised 
iodic  acid  with  reference  to  its  amount  of 
water,  and  on  repeatedly  precipitating  by 
nitrate  of  silver  and  determining  the  precipi¬ 
tate,  partly  as  iodate,  partly  as  iodide  of 
silver,  I  arrived  at  the  conclusion  that  the 
examined  specimens  were  anhydrous. 

Millon  stated  latelyf  that  iodic  acid,  after 
having  been  previously  dried  over  sulphuric 
acid,  on  being  exposed  to  a  heat  of  338°  F., 

*  Pogyendorff’s  Annalen  der  PJiysik  and 
Chemie,  July,  1844. 

t  Annal.  Chim .  Phgs.,  3  S&r  t.  is., 
p,  400, 
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yields  from  5*17  to  5*87  per  cent,  of  water, 
ot  which  two-thirds  escape  at  266° F.  Ac¬ 
cording  to  that  assertion  there  would  be  one 
atom  of  water  in  the  acid,  for  it  supposed 
5T3  per  cent. 

In  consequence  of  this  assertion  I  thought 
it  necessary  to  repeat  my  experiments.  The 
acid  was  separated  by  sulphuric  acid  from 
iodate  of  baryta,  and  after  some  concentra¬ 
tion,  on  evaporation  placed  under  a  bell- 
glass,  crystallised  over  sulphuric  acid.  By 
this  process  the  iodic  acid  was  deposited  as 
little  brilliant  leaflets,  in  the  same  way  as  I 
constantly  used  to  observe  them ;  from  another 
portion  of  the  solution,  however,  which  eva¬ 
porated  very  slowly,  I  obtained  a  brilliant, 
transparent,  evidently  crystallised  body  en¬ 
tirely  free  from  sulphuric  acid,  of  which, 
however,  a  considerable  quantity  was  always 
contained  in  the  mother  liquor. 

A.  The  acid  obtained  in  the  form  of  leaf¬ 
lets  was  pressed  between  paper,  and  then 
dried  over  sulphuric  acid.  It  was  not  en¬ 
tirely  free  from  the  latter,  because,  on  ac¬ 
count  of  its  solubility  in  water,  it  could  not 
be  washed.  1*8.59,  at  a  temperature  of  257° 
F.,  lost  0*02  water,  and  at  356°  F.  the  loss 
was  augmented  only  by  0*008.  The  acid 
dried  in  this  manner  was  now  dissolved  and 
precipitated  by  nitrate  of  silver.  The  iodate 
of  silver  dried  at  302°  F.  weighed  2*869, 
answering  to  1*68955  iodic  acid.  That  this 
is  the  real  composition  of  the  salt  was  proved 
by  fusing  it,  when  it  yielded  83*09  per  cent, 
of  iodide  of  silver  (calculated  =83*08).  On 
separation  of  the  silver  the  sulphuric  acid 
was  precipitated  from  the  filtered  mass  by 
chloride  of  barium  ;  0*286  sulphate  of  baryta 
=0*0983  sulphuric  acid. 

The  loss  of  weight  at  356°  F.  amounts  to 
1*5  per  cent.  ;  hence  not  nearly  one  atom  of 
water.  On  adding  the  requisite  quantity  of 
water  for  the  sulphuric  acid,  the  acid  dried 
in  this  manner  contains — 


Iodic  acid .  92*28 

Sulphuric  acid .  5*37 

Water  . 1*20 


98*85 

Hence  this  iodic  acid  is  anhydrous.  And 
that,  moreover,  the  sulphuric  acid  is  by  no 
means  chemically  combined  with  the  iodic 
acid  is  evident,  since  its  oxygen  amounts  only 
to  of  that  of  the  latter. 

B.  The  acid  obtained  in  crystals  was  re¬ 
duced  to  a  state  of  powder,  and  likewise 
dried  over  sulphuric  acid. 

4*15  parts,  on  being  heated  in  a  water- 
bath  for  several  hours,  finally  lost  0*218  ; 
at  288°  F.  the  loss  rose  to  0*222,  but  in¬ 
creased  no  more :  hence  the  acid  in  these 
crystals  contains  5*35  per  cent.,  of  wrater, 


that  is  one  atom,  which  was  found  likewise 
by  Mil  Ion. 

The  crystals,  though  rather  brilliant,  are 
yet  too  small  to  be  measured,  and  lose  in 
the  air  much  of  their  lustre.  As  fin*  as  it 
may  be  seen  they  are  rhombic  prisms,  the 
obtuse  lateral  edges  of  which  are  very  much 
flattened  by  a  plane,  so  that  they  appear 
to  be  of  a  tabular  form.  At  the  apex  two 
pointed  planes  with  obliquely  decurring  edges 
are  noticed  ;  hence  it  must  he  believed  that 
the  crystals  belong  to  the  classes  mono  and 
dimetrica. 

Millon  examined,  moreover,  some  iodates, 
the  composition  and  properties  of  some  of 
which  I  described  on  a  former  occasion.* 
He  quotes  an  analysis  of  the  silver  salt,  which 
is  anhydrous.  According  to  his  observation, 
iodate  of  lime  on  being  exposed  to  the  air 
attracts  moisture.  I,  on  the  contrary,  found 
the  salt  to  be  unaltered  in  the  air,  which,  on 
account  of  its  sparing  solubility,  cannot  be 
otherwise.  According  to  Millon,  it  contains 
6  atoms  ;  and,  according  to  my  experiments, 
5  atoms  of  water.  In  the  iodate  of  baryta 
and  the  iodate  of  strontia  1  atom  of  water 
of  crystallisation  is  contained ;  he  obtained 
the  iodate  of  soda  with  16,  12,  10,  6,  4,  and 
2  atoms  of  water ;  but  his  experiments  do 
not,  perhaps,  prove  the  individuality  of  all 
these  hydrates  ;  and  the  method  itself  by 
which  he  reduced  the  salt  to  a  determined 
amount  of  water,  seems  to  have  caused  these 
numerous  hydrates.  I  prepared  it  frequently, 
but  constantly  obtained  only  the  easily-dis- 
cernible  hydrates  with  2  and  10  atoms  of 
water. 

Millon  demonstrates  the  non-existence  of 
basic  salts  of  the  alkalies ;  he  finds  in  the 
salt  of  magnesia  4  atoms  of  water,  &c.  All 
these  and  many  other  remarks  in  Millorfls 
treatise  are  not  new ;  I  have  already  com¬ 
municated  them  ( loco  citato),  though  the 
French  chemist  does  not  mention  it. 

— nfc — 


ON  THE  NATURE  OF  THE  ELEC¬ 
TRICITY  OF  THE  ATMOSPHERE. f 

BY  M.  PELTIER. 

1st.  Ponderable  matter  alone  has  the 
power  of  coercing  the  cause  of  electric  phe¬ 
nomena  ;  the  phenomenon  by  which  this 
Coercitation  is  produced,  is  that  which  is 


*  Poggendorflr’s  Annalen,  vol.  xliv.,  p. 
545. 

f  From  Bulletins  dc  V  Academic  Roy  ale 
de  Bruxelles.  May  9th  and  10th,  1842. — 
t.  9.  No.  5,  p.  416  ;  and  Electrical  Maga¬ 
zine,  Oct.,  1844. 
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improperly  named  resinous  electricity,  or, 
still  more  improperly,  negative  electricity. 

2nd.  As  pure  space,  void  of  ponderable 
matter,  does  not  coerce  this  cause  in  a  special 
manner,  it  cannot  react  with  equal  force 
against  a  resinous  action ;  this  negation  of 
resinous  re-action  is  termed  vitreous  elec¬ 
tricity,  or,  more  improperly  still,  positive 
electricity. 

3rd.  The  earth,  as  being  a  ponderable 
body,  possesses  a  powerful  resinons  ten¬ 
dency  ;  and  as  the  celestial  space,  by  which 
it  is  surrounded,  does  not  posses  this  con¬ 
dition,  it  is  in  the  less  resinous,  or  vitreous 
state. 

4th.  The  earth,  like  every  other  electric 
body,  in  the  midst  of  a  free  space,  possesses 
its  tenison  on  the  surface  ;  and  this  tension 
may  increase  or  diminish  in  certain  points 
of  its  surface,  according  as  the  bodies  situ¬ 
ated  above  it  have  a  less  or  a  greater  tension ; 
that  is  to  say,  according  as  these  bodies  are 
vitreous  or  resinous  with  respect  to  the  elec¬ 
tric  mean  of  the  globe. 

5th.  Every  body  situated  on  the  face  of 
the  earth  shares  in  its  resinous  tension.  The 
more  it  projects  into  space,  the  more  does 
this  tension  increase ;  thus  mountains,  edi¬ 
fices,  and  even  organised  beings  have  greater 
degrees  of  resinous  tension  than  the  soil  on 
which  they  rest. 

6th.  When  a  body  is  insulated,  after  its 
having  been  placed  in  connection  with  the 
soil,  it  is  in  equilibrio  of  re -action  in  all  its 
parts,  and  according  to  the  distance  of  each 
of  them  ;  the  lower  portions  are  less  resin¬ 
ous,  the  upper  are  more  resinous.  In  this 
condition  of  distributive  equilibrium ,  if  this 
body  possesses  mobile  parts,  as  the  gold 
leaves  of  an  electrometer,  they  will  not  indi¬ 
cate  any  preponderating  action. 

7th.  If,  under  a  dry  and  serene  sky,  this 
body  or  electrometer  is  moved  further  from 
the  surface  of  the  ground,  or  from  an  ele¬ 
vated  body  connected  with  the  ground,  as 
the  re- action  of  the  globe  no  longer  operates 
in  the  same  proportions,  on  the  length  of  the 
insulated  stem,  the  resinous  electricity  be¬ 
comes  differently  distributed  ;  it  increases 
towards  the  upper  part,  it  diminishes  to¬ 
wards  the  lower,  and  the  mobile  leaves  at¬ 
tached  to  the  latter  separate  from  each  other, 
in  order  to  approach  bodies  either  connected 
with  the  ground  or  possessing  the  same  ten¬ 
sion  with  it.  This  less-resinous  tension, 
which  the  gold  leaves  now  possess,  is  termed 
vitreous. 

8th.  If  the  electrometer  is  brought  down 
again,  the  former  equilibrium  is  restored, 
and  the  leaves  rest  at  zero. 

9th.  If  it  is  brought  down  below  the  point 

of  equilibrium,  as  the  reaction  of  the  globe 


increases  more  on  the  upper  than  on  the 
lower  part,  its  resinous  electricity  is  propor¬ 
tionately  repelled  ;  it  becomes  dominant  in 
the  lower  portion,  and  the  leaves  diverge 
resinously. 

10th.  To  deprive  this  experiment  of  all 
complication,  the  upper  extremity  of  the 
electrometer  must  be  terminated  by  a  po¬ 
lished  ball,  so  as  to  avoid  radiation  and  to 
increase  the  effects  of  induction.  In  this 
condition  the  electrometer  may  remain  for 
twelve  hours,  exposed  to  the  air  and  winds, 
without  its  manifesting  the  least  electricity. 

11th.  Since  there  is  no  electrical  phe¬ 
nomenon  without  ponderable  matter,  radia¬ 
tion  between  two  bodies  differently  electrised 
occurs  more  favorably  as  these  bodies,  or 
one  of  them,  evaporate  more  easily ;  conse¬ 
quently,  water,  on  the  surface  of  the  globe, 
which  possesses  a  powerful  resinous  tension,  * 
evaporates  under  this  electric  influence.  These 
vapors  carry  off  a  resinous  tension,  equal  to 
that  of  the  surface  of  the  liquid,  and  they 
are  diffused  in  the  atmosphere,  according  to 
their  specific  gravity,  and  their  repulsion  as 
bodies  charged  with  the  same  electricity. 

12th.  The  vapors  thus  dispersed  react 
from  above  downwards  upon  the  electro¬ 
scope  ;  they  place  it  within  a  resinous  pre¬ 
cinct,  and  the  instrument,  by  rising  or 
falling,  experiences  feeble  differences  of  re¬ 
actions,  or  even  sometimes  it  undergoes  no 
appreciable  reactions  :  in  the  latter  case,  it 
is  only  by  an  ascent  with  a  kite  or  a  balloon, 
that  the  extremity  of  the  instrument  can 
emerge  from  this  precinct  of  homogeneous 
re-actions.  By  taking  as  a  starting  point 
the  influence  obtained  under  a  serene  sky, 
and  with  a  continued  cold  of  at  least  six  de¬ 
grees  below  zero  (21°2  F.),  the  value  of  the 
diminution  will  be  the  measure  of  the  quan¬ 
tity  of  more-resinous  vapours,  contained  by 
flie  atmosphere. 

13th.  Fixed  apparatus  of  limited  extent  are 
useless  in  dry  and  serene  weather  ;  they  can 
give  no  manifestation  of  induced  electricity, 
because  they  remain  in  their  place  of  equili¬ 
brium  ;  and  they  have  not  sufficient  power 
to  radiate  the  electricity  contained  in  their 
parts,  because  dry  air  is  a  good  insulator. 
When  they  have  considerable  length  and  are 
very  elevated,  as  the  extent  of  the  wire  com¬ 
pensates  for  their  feeble  local  radiation,  the 
apparatus  loses  its  induced  electricity,  and 
becomes  charged  with  permanent  electricity. 

14th.  When  the  air  is  slightly  moist,  its 
radiation  is  favoured,  and  .currents  are  ob¬ 
tained  with  shorter  lengths. 

15th.  These  electrical  phenomena,  arising 
as  they  do  from  atmospheric  influence^,  must 
not  be  confounded  with  those  produced  by 
the  oxidation  of  conducting  wires,  when 
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plunged  into  a  moist  medium.  From  this 
cause  of  error,  it  has  frequently  happened 
that  effects,  appertaining  to  chemical  action, 
have  been  attributed  to  the  atmosphere. 

16th.  When,  through  a  fall  of  tempera¬ 
ture,  the  first  vapors  are  condensed,  they 
form  opaque  clouds,  and  the  electricity  that 
they  have  carried  away,  is  distributed  ac¬ 
cording  to  their  groupings  and  their  ambient 
influences.  The  influence  of  the  earth  renders 
these  clouds  more  resinous  in  the  upper  part 
than  in  the  lower  ;  consequently,  the  electro¬ 
meter  will  exhibit  a  greater  divergence  under 
these  vapors  compacted  into  clouds,  than  when 
they  were  disseminated  in  all  directions. 

17th.  When  the  temperature  rises,  and 
the  primitive  clouds  pass  again  into  the  state 
of  elastic  vapor,  it  is  under  the  resinous  in¬ 
duction  of  the  earth  beneath,  and  under  the 
vitreous  induction  above.  The  first  vapors, 
which  then  rise,  are  more  highly  resinous , 
while  the  last  are  less  so.  The  atmosphere 
then  contains  masses  of  more-resinous  elastic 
vapors,  and  other  masses  of  less-resinous  or 
vitreous  vapors.  In  a  word,  there  are,  under 
these  circumstances,  transparent  clouds, 
some  charged  with  resinous-,  others  with 
vitreous  electricity  ;  and  intermediate  or 
neutral  sjjaces,  which  are  very  clear.  The 
limits  of  these  transparent  clouds  may  be 
discovered  by  means  of  the  kite  or  balloon. 

18th.  The  condensation  of  these  trans¬ 
parent  clouds  forms  secondary  opaque  clouds, 
charged  with  their  respective  electricities.  A 
new  rise  of  temperature  produces  a  fresh 
division  in  the  electric  charges.  The  vapors 
first  produced  are  more  resinous  than  those 
which  preceded  them  ;  the  last  are  less  so  : 
they  are  vitreous  in  respect  to  the  higher 
vapors  and  resinous  in  repect  to  the  lower. 
It  is  in  consequence  of  these  successive  con¬ 
densations  and  evaporations  that  the  upper 
vapors  acquire  resinous  tensions  of  increas¬ 
ing  value,  while  those  near  the  ground  be¬ 
come  more  vitreous.  Intermediate  there 
are  some  of  different  degrees,  which  are 
maintained  separate  by  the  difference  of  their 
specific  gravity. 

19tb.  In  proportion  as  the  vapors,  in 
consequence  of  these  transformations,  be¬ 
come  charged  with  an  increasing  electricity, 
their  molecules  acquire  a  greater  degree  of 
mutual  repulsion ;  they  are  more  repelled 
from  the  earth,  or  attracted  toward  space  ; 
they  rise  to  much  greater  heights  than  those 
which  correspond  to  their  specific  gravity. 
These  opaque  or  transparent  clouds,  being 
charged  to  different  degrees  with  resinous 
electricity  some  of  which,  in  respect  to  the 
globe,  which  may  be  called  normal,  are  re¬ 
sinous ,  and  others  vitreous — these  clouds, 
we  say,  are  in  mutual  equilibria,  when  they 


approach  in  consequence  of  the  condensa¬ 
tions  which  arise  from  reductions  in  the 
temperature,  and  the  reduced  terrestrial  re¬ 
pulsion,  when  other  strata  of  clouds  are  in¬ 
terposed.  Changes  then  occur  which  vary 
with  their  mode  of  agglomeration  and  their 
conductibility.  These  exchanges  produce 
sudden  explosions,  if  the  periphery  of  the 
clouds  contains  much  free  electricity,  or  else 
'protracted  explosions ,  if  the  conduction  is 
feeble,  and  if  the  discharge  takes  place  along 
the  masses  opposed  to  each  other. 

20th.  A  discharge  being  a  production  of 
equilibrium  iu  one  point,  excites  other  dis¬ 
charges  ;  and  thus  it  is  that  the  meteors 
succeed  each  other,  and  may  at  certain 
periods  become  very  numerous.  Thus  it  is 
that  simultaneous  meteors,  or  those  which 
succeed  each  other  at  short  intervals,  are  ob¬ 
served  in  countries  distant  from  each  other. 

21st.  Consequent  on  these  productions  of 
equilibrium,  or  electric  discharges,  as  the 
vapors  become  less  repelled,  gravity  regains 
its  influence  ;  they  fall,  they  condense,  and  <| 
finally  they  are  resolved  into  rain. 

22nd»  Rains  arising  from  resinous  clouds 
are  more  abundant  than  those  arising  from 
vitreous ;  in  like  manner  the  winds  are  more 
sudden  and  more  violent;  and  it  is  under 
the  influence  of  masses  of  resinous  clouds 
that  tempests  and  inundations  arise. — [A.] 


AN  ACCOUNT  OF  A  NEW  FORM  OF 
GALVANIC  BATTERY,  WITH  A 
NOTICE  OF  SOME  GALVANIC  EF¬ 
FECTS  OBTAINED  WITH  A  SINGLE 
METAL  AND  A  SINGLE  EXCITING 
LIQUID  * 

BY  JAMES  H.  PRING,  M.D, 

I.  A  NEW  FORM  OF  GALVANIC  BATTERY. 
The  galvanic  arrangement,  wl)ich  I  have 
first  to  describe,  is  one  in  which  sulphuric 
acid  is  employed  as  the  exciting  liquid ;  it 
consists  of  a  cylindrical  glass  jar,  eleven 
inches  in  height,  and  five  inches  in  diameter, 
containing  the  battery  immersed  in  the  acid 
and  water.  This  jar  is  mounted  on  a  ma¬ 
hogany  foot  below,  and  above  is  furnished 
with  a  cover  of  the  same  material,  varnished 
on  its  under  surface,  and  fitted  by  a  deep 
groove  to  the  circumference  of  the  glass.  In 
the  centre  of  the  wooden  cover  is  a  circular 
aperture,  two  inches  in  diameter,  to  admit 
the  introduction  of  a  rod  of  amalgamated 
zinc,  without  removing  the  whole  cover  ;  and 
info  the  aperture  is  loosely  fitted  a  plug  of 
wood,  having  a  small  hole  through  the  centre 
to  allow  the  passage  of  the  wire,  by  which 


*  Electrical  Magazine,  October,  1844. 
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1  iic  zinc  rod  is  suspended.  Immediately 
around  the  aperture  for  the  introduction  of 
the  zinc  arc  six  smaller  holes,  into  which 
are  inserted  the  ends  of  a  corresponding 
number  of  glass  tubes,  each  tube  being  nine 
Indies  in  length,  and  a  quarter  of  an  inch 
in  diameter.  The  lower  ends  of  these  tubes 
are  fixed  by  holes,  similar  to  those  in  the 
cover,  into  a  ring  of  wood,  which  is  var¬ 
nished,  The  object  of  the  glass  tubes  thus 
arranged  is  to  serve  as  a  framework  or  sup¬ 
port  for  a  spiral  coil  of  silver  wire,  which  is 
rvound  around  them  from  below  upwards, 
the  lower  end  of  the  wire  being  fastened  to 
the  varnished  wooden  ring,  whilst  the  other 
end  is  carried  through  the  wooden  cover,  on 
the  upper  surface  of  which  it  terminates  in 
communication  with  a  binding  screw.  The 
silver  wire,  which  is  platinised,  is  about  20 
feet  in  length,  and,  from  being  flattened, 
forms  a  thin  band  about  the  sixteenth  of  an 
inch  in  breadth,  the  distance  between  each 
turn  of  the  coil  being  about  the  eighth  of  an 
*inch.  In  addition  to  the  binding  screw  just 
alluded  to  ou  the  upper  surface  of  the 
wooden  cover,  there  is  also  another,  which 
is  in  comnmnicntion  with  an  arched  wire  or 
metallic  support.  The  feet  of  this  metallic 
arch  are  secured  to  the  cover  by  screws  ; 
and  the  arch  itself,  on  which  the  zinc  rod  is 
suspended,  stretches  across  the  aperture  in 
the  centre  of  the  cover.  The  length  of  the 
zinc  rod,  that  has  been  employed,  is  five 
inches,  and  its  diametar  one  inch  and  three- 
quarters  ;  there  can  be  little  doubt,  how¬ 
ever,  that  its  length  may  be  considerably 
reduced  with  advantage. 

Into  each  of  the  small  glass  tubes  that 
serve  to  support  the  silver  wire,  is  intro¬ 
duced  a  bundle  of  fine  iron  wire,  which, 
during  the  action  of  the  battery,  is  rendered 
magnetic  ;  the  lower  ends  of  the  tubes  arc 
of  course  sealed,  to  prevent  the  action  of  the 
acid  and  w'ater  on  the  iron  wire. 

From  this  description,  which  has  been 
rendered  somewhat  prolix,  it  might  be  in¬ 
ferred  that  the  battery  is  of  a  complicated 
form  ;  the  reverse  is  actually  the  case. 

From  information  kindly  communicated 
to  me  by  Mr.  Crosse,  of  Broomfield,  to 
whom  electrical  science  stands  so  deeply  in¬ 
debted,  it  is  in  my  power  to  state,  more  pre¬ 
cisely,  the  relative  value  of  the  two  forms  of 
coil  and  cylinder,  when  used  as  the  negative 
elements  in  a  series  of  Daniell’s  batteries. 
In  an  experiment,  in  which  twenty  spirals  of 
common  bell-wire  were  wound  around  each 
separate  pt  rous  pot,  Mr.  Crossestates  that 
be  found  “  that  sixteen  of  these  coils,  each 
forming  a  cylinder  of  nine  inches  in  height 
and  three  inches  in  diameter,  somewhat  ex¬ 
ceeded  in  powers  of  decomposition  and  igni¬ 


tion,  seventeen  cylinders  of  sheet  copper, 
each  formed  out  of  a  plate  nine  inches 
square,  and  rolled  up.”  The  form  of  a 
spiral  coil  of  wire  for  the  negative  element, 
has  been  extensively  adopted  by  Mr.  Crosse 
for  the  last  three  or  four  years  ;  and  an  ac¬ 
count  of  the  efficiency  of  a  battery,  in  which 
this  form  of  negative  element  was  used,  is 
found  in  the  third  volume  of  The  Chemist. 

Whether  the  magnetism  developed  in  the 
bundles  of  iron  w’ire  introduced  into  the 
glass  tubes  is  to  be  regarded  as  an  advantage 
or  otherwise,  I  must  leave  to  be  determined 
by  those  who  may  enjoy  fuller  opportunities 
of  investigating  the  subject  than  myself ;  it 
seems,  however,  not  unreasonable  to  sup¬ 
pose  that  the  action  of  the  battery  is  in 
some  way  modified  by  this  part  of  the  ar¬ 
rangement,  and  it  would  be  interesting  to 
ascertain  whether  the  modification  is  one  of 
increase  or  of  diminution  of  power.  In  the 
meantime,  as  a  new  feature  in  the  construc¬ 
tion  of  a  battery,  and  as  an  additional  fact, 
tending  to  illustrate  the  intimate  connexion 
subsisting  between  the  electric  and  magnetic 
forces,  this  part  of  the  arrangement  cannot 
be  regarded  as  wdiolly  devoid  of  value. 

1  have  to  acknowledge  my  obligations  to 
Mr.  Tylee,  chemist,  of  this  city,  who  has 
done  me  the  favor  of  testing  the  action  of 
this  battery  on  his  galvanic  clock  ;  and  he 
assures  me,  after  many  months’  trial,  that, 
for  the  purpose  of  working  the  clock,  he 
considers  it  in  every  respect  preferable  to 
the  ordinary  platinised  battery.  Before 
closing  the  present  notice  of  this  battery,  it 
may  be  observed,  that,  whilst  it  combines  in 
itself  the  advantages  of  economy,  efficiency 
of  power,  convenience  of  application,  and 
elegance  of  form,  it  seems  still  susceptible  of 
some  new  applications  and  of  additional  im¬ 
provements.  Thus  1  have  already  applied 
it  to  the  purpose  of  procuring  the  hydrogen 
for  the  Dobereiuer  light,  for  which  it  pos¬ 
sesses  the  advantage  of  allowing  amalga¬ 
mated  zinc  to  be  substituted  for  the  ordinary 
zinc  in  common  use.  In  its  application  to 
this  purpose  the  circuit  is,  of  course,  always 
maintained  closed,  the  hydrogen  being  evolved 
from  the  platinised  silver  wire.  It  is  mani¬ 
fest  also,  in  the  ordinary  employment  of  the 
battery,  that,  by  a  suitable  mechanical  con¬ 
trivance  for  collecting  the  hydrogen  and 
again  permitting  its  escape,  this  gas  may  be 
made  to  serve  the  purpose  of  regulating  the 
power  of  the  current,  the  acid  and  water 
being  alternately  depressed  by  the  elastic 
force  of  the  confined  gas,  aiid  again  allowed 
to  ascend  during  its  escape,  in  place  of  the 
alternate  ascent  and  descent  of  the  battery 
itself,  as  under  the  employment  of  Mr. 
Bain’s  voltaic  governor. 
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II.  galvanic  experiments  with  a  single 
metal  and  a  single  exciting  liquid. 

It  may  perhaps  he  permitted  me,  in  con¬ 
cluding  the  present  communication,  briefly 
to  notice  certain  galvanic  effects  obtained 
with  a  single  metal  and  a  single  exciting 
liquid  ;  the  following  being  a  description  of 
these  effects,  and  of  the  arrangement  em¬ 
ployed  in  producing  them. 

A  porous  pot  of  the  common  unglazed 
biscuit  ware,  six  inches  in  height  and  three 
inches  in  diameter,  filled  with  dilute  sul¬ 
phuric  acid,  and  having  on  its  exterior  a 
spiral  coil  of  copper  bell  wire,  and  a  similar 
coil  of  the  same  metal  in  contact  with  its 
interior,  was  well  insulated  on  an  appro¬ 
priate  varnished  wooden  foot,  and  the  ends 
of  the  wires  connected  with  the  galvanometer, 
when,  on  the  occurrence  of  a  free  filtration 
of  the  fluid  through  the  poi,  the  needle  of 
my  galvanometer  (which,  though  delicate,  is 
not  astatic)  was  deflected  from  70°  to  80°. 

It  is  worthy  of  remark,  however,  that, 
with  this  considerable  deflection  of  the  needle, 
the  current  appears  incompetent  to  effect 
chemical  decomposition,  neither  is  any  per¬ 
ceptible  effect  communicated  by  it  to  the 
tongue,  nor  to  the  limbs  of  a  recently -killed 
frog ;  nor  are  these  effects  obtained,  so  far 
as  I  have  been  enabled  to  observe  on  a 
limited  scale,  by  multiplying  the  number  of 
the  pots,  and  connecting  their  wires  together 
in  the  manner  adopted  in  a  battery  composed 
of  dissimilar  metals. 

In  another  experiment  in  which  liquor 
potassae  diluted  with  water  was  substituted 
for  the  dilute  sulphuric  acid,  the  needle  of 
the  galvanometer  was  less  powerfully  af¬ 
fected  ;  but  the  copper  wires  in  this,  as  well 
as  in  the  former  instance,  were  slowly  dis¬ 
solved  by  the  solution.  It  may  be  men¬ 
tioned  further,  that  with  a  small  porous  pot, 
scarcely  four  inches  in  height,  and  only  one 
inch  and  a  quarter  in  diameter,  filled  with  a 
solution  of  cyanide  of  potassium,  and  fur¬ 
nished  on  its  exterior  with  a  coil,  of  wire 
about  six  feet  in  length  and  the  thirtieth  of 
an  inch  in  diameter,  of  pure  gold,  reduced 
from  the  chloride,  and  with  a  similar  coil  of 
the  same  wire  in  its  interior,  the  needle  of 
the  galvanometer  was  deflected  from  75°  to 
80°,  on  the  occurrence  of  a  free  filtration  of 
the  solution  through  the  pot. 

These  experiments,  made  many  months 
since,  are  selected  from  amongst  several 
others  of  a  similar  description,  merely  for 
the  purpose  of  inviting  attention  to  an  inter¬ 
esting  and  extensive  field  of  inquiry,  for  the 
fuller  investigation  of  which,  the  arrange¬ 
ment  just  described  appears  to  offer  peculiar 
facilities. 

Bath,  September  4th,  1844. 


POLYKRAS  AND  MALAKON,  TWO 

NEW  SPECIES  OF  MINERALS.* 

BY  TH.  SCHEERER,  OF  CHRISTIANA. 

The  remarkable  granitegangues  of  Hitteroe 
contain  besides  gadolinite,f  orthite,^  and 
ytterspath,§  among  their  accessorily  admixed 
parts  two  other  minerals,  which  have  been 
hitherto  unknown.  They  both  in  conjunc¬ 
tion  with  the  ytterspath  usually  accompany 
the  orthite,  in  which  they  are  more  or  less 
distinctly  interspersed  ;  and  to  this  circum¬ 
stance  it  is  probably  to  be  attributed  the  fact 
that  on  analysing  the  orthite  of  Hitteroe 
sometimes  small  quantities  of  titanic  acid  and 
zireonia|l  are  found,  which  certainly  do  not 
belong  to  this  mineral,  but  may  originate 
partly  from  the  admixed  polykras,  partly 
(the  zirconia)  from  the  malakon. 

The  following  mineralogical  characteristic 
of  both  the  minerals,  is  an  extract  of  an 
essay, published  by  myself  in  the  the  2nd 
number  of  Keilhau’ s  Glia  Norvegica,  and 
the  description  of  the  method  adopted  in  the 
analytical  investigation  is  taken  from  a 
treatise  delivered  by  me  this  year  before  the 
Association  of  Naturalists  at  Christiana. 

I.  POLYKRAS. 

The  name  of  this  mineral  (derived  from 
iro\v  and  icpamg)  is  justified  by  what  will  be 
stated  in  the  sequel,  concerning  the  compo¬ 
sition  of  polykras.  The  polykras  being  nearly 
related  to  the  polymignite,  a  circumstance  to 
which  I  have  intended  to  allude  to  by  this 
name,  I  will  in  the  following  passages  point 
out  the  essential  differences  noticed  between 
the  two  minerals. 

Exterior  Aspect. —  Only  crystallised.  The 
crystals  are  frequently  many  times  as  long 
as  broad,  and  many  times  as  broad  as 

*  Poggendorff's  Annalen  der  PhysiJc  und 
Chemie ,  July,  1844. 

f  Poggendorff's  Annalen,  vol.  1L,  pp.  407 
and  465  ;  vol.  Ivi.,  p.  479. 

X  Ibid.,  vol.  Ivi.,  p.  479  ;  vol.  lxi.,  p. 
636. 

§  Ibid.,  vol.  lx.,  p.  591. 

||  Ibid.,  vol.  lxi.,  p.  644. 

H  “  On  the  norite  and  the  granitegangues 
rich  with  minerals  of  this  rock  species,  as 
occurring  in  the  Isle  of  Hitteroe.”  In  this 
treatise  I,  at  the  same  time,  directed  atten¬ 
tion  to  some  circumstances  which  are  in  per¬ 
fect  contradiction  with  pure  volcanic  views. 
Though  some  of  these  circumstances  are 
perfectly  in  accordance  with  the  presence 
of  malakon  and  polykras,  I  did  not  notice 
them  in  the  treatise  before  me,  but  only 
refer  to  the  article  quoted  above.  The  2nd 
number  of  the  Glia  is  printed,  and  will  soon 
be  ready  for  sale. 
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thick ;  their  absolute  length  sometimes 
amounts  to  1  —  1J  inch,  and  is  seldom  less 
than  one-third,  of  an  inch.  The  system  of 
crystallisation  to  which  they  belong  is  the 
rhomboidal  (of  1 —  and  1  axis).  Fig.  1  shows 

the  form  in  which  they 
are  met  with.  The 
planes  a  and  A  are  but 
seldom  met  with,  and 
r  more  seldom  still : 
most  of  the  crystals 
are  only  limited  by 
p  p  and  b.  On  mea¬ 
suring  by  the  gonio¬ 
meter  (the  reflective 
goniometer  could  not 
be  used  on  account  of 
the  lustreless  surfaces 
of  the  crystals),  the 
following  inclinations 
of  the  planes  were 
noticed: — a  :  b  =  90  ; 
p  :  p  =  140°;  P  :  b  = 
104°;  P  :  P  =  152°;  r  :  b  =  127°.  Hence  the 
form  is  a  combination  of — 

P ■  qd  P *  cc  P •  oo ■  ooP  oo*2P  cxrP^-,* 
and  the  length  of  the  main  axis  to  that  of  the 
brachydiagonal  and  makrodiagonal  secondary 
axis,  is  approximatively  as  a:  b:  c  =  0*940:1: 
2*747,  whereas  the  polymignite  is  in  the 
ratio  of  a'  :  b  :  c’ =0*676:1:1*402. f  On 

comparing  the  mutual  relation  of  the  axes 
of  the  two  minerals,  the  results  deviate  from 
those  obtained  on  measuring  the  angles,  to 
such  an  extent  as  not  to  admit  of  being  attri¬ 
buted  to  an  error  of  observation.  If  we 
were  to  assume  a =§ a',  hence  a=  1*014  in¬ 
stead  of  =0*940,  it  would  hence  for  instance 
follow  that  the  equal  angle,  formed  by  the 
two  obtuse  vertical  edges  of  the  main  pyra¬ 
mid  be  =  89°  12'.  On  direct  measurement, 
however,  of  several  crystals,  which  operation 
with  this  angle  is  remarkably  easy,  and  may 
be  executed  with  great  precision ;  it  was 
found  to  be  94°,  and  on  a  calculation  based 
on  the  measurement  of  the  other  angles,  it 


*  These  P  P  forms  of  letter  should  be  here 
employed,  and  also  whenever  the  ordinary  P 
is  inserted  under*  the  same  circumstances. 
The  letters  could  not  be  obtained  from  the 
foundry  in  time  for  press. 

f  The  polymignite  crystallises  in  rhom¬ 
boidal  prisms  of  109°,  acuminated  by  a  rhom¬ 
boidal  pyramid,  with  vertical  edges  of  136° 
28'  and  116°  22’.  (  Vide  G locker's  Miner a- 
logie,  p.  371)’.  Hence  follows  : — 
b  :  c  =  l  :  tg£.  109°  =  1  :  1*402;  and 

tg  .1*109° 

a  :  b  =  tga  :  1,  when  sin.  a  =  tg£*i3(i°  28 > 
34^  3'.  Consequently  a  ;  b  =  0*676  ;  1. 


was  found  to  be  93°  33'.  The  mutual  re¬ 
lations  of  the  axes  of  the  polykras  cannot 
therefore  be  derived  from  those  of  the  poly¬ 
mignite. 

Internal  Structure. — Of  a  lamellar  strati¬ 
fication  traces  can  in  no  direction  be  dis¬ 
covered.  The  fracture  of  the  mineral  is 
perfectly  conehoidal.  The  polymignite  pos¬ 
sesses  some  obscure  lamellar  strato,  parallel 
with  its  planes  cc  Poo  and  o:  Px. 

Hardness. — The  crystals  being  mostly 
thin  and  very  brittle,  this  property  could 
but  with  difficulty  and  imperfectly  be  deter¬ 
mined.  I  thought,  however,  that  the  poly¬ 
kras  was  less  hard  than  the  polymignite. 
The  hardness  of  the  latter  being  between 
quartz  and  feldspath,  the  former  is  somewhat 
less  hard  than  the  feldspath,  and  harder 
than  the  quartz. 

Specific  Gravity.  —  On  being  weighed 
twice,  it  was  the  first  time  found  to  be  5*12, 
and  the  second  time  5*09.  The  first  time 
3*293  grammes  were  employed,  and  the 
second  time  a  somewhat  smaller  quantity  of 
pure  crystalline  fragments.  As  a  mean 
term,  therefore,  the  specific  gravity  of  the 
polykras  may  be  considered  to  be  5*105. 
The  specific  gravity  of  the  polymignite  being 
=  4*80.  _ 

Behavior  with  Reference  to  Light. — On 
directing  the  rays  of  light  upon  polykras, 
it  appears  to  be  of  a  pure  black  color.  By 
means  of  a  lens  it  may  be  noticed  that 
very  fine  splinters  of  this  mineral  are  trans¬ 
parent,  presenting  a  yellowish-brown  color  ; 
the  same  happens  if  the  mineral  is  reduced 
to  powder,  and  its  grains  are  examined  by 
the  microscope  ;  they  depolarize  the  polarized 
light.  On  directing  rays  of  light  upon 
polykras  reduced  to  powder,  it  appears 
of  a  gray-brown  color.  The  lustre  of  poly¬ 
kras  is  someudiat  less  vivid  than  that  of  the 
polymignite  but,  however,  of  the  same  nature. 

Heat. — If  a  crystal  of  this  mineral  is  at 
once  exposed  to  heat  higher  than  212'F., 
little  fragments  are  separated,  and  with  an 
audible  noise  thrown  briskly  to  some  dis¬ 
tance.  We  may  account  for  this  decrepita¬ 
tion  by  the  escape  of  water  or  some  other 
volatile  substance  ;  for  on  the  termination  of 
this  phenomenon  the  mineral  is  lighter  by 
from  1  to  1*25  per  cent.,  without  having 
undergone  any  change  with  regard  to  its 
other  properties.  But  if  a  piece  of  the 
polykras  is  ignited  as  quick  as  possible,  then, 
when  scarcely  yet  dull  red,  it  becomes 
manifestly  pyroguomic,  almost  to  the  same 
remarkable  degree  as  gadolinite  itself.  The 
properties  of  the  calcined  mineral  differ  in 
several  essential  points  from  those  of  the 
mineral  which  has  not  been  ignited.  The 
change  of  color  is  most  striking;  it  was 
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of  a  dark-black,  it  now  becomes  light  gray- 
brown,  perfectly  like  the  color  which  the  non- 
ignited  mineral  exhibited  when  in  a  state 
of  powder.  Reduced  to  powder  polykras  is 
of  a  grayish  ochre-yellow  color,  and  the 
the  smallest  grains  of  this  powder,  viewed 
under  the  microscope  appear  to  be  perfectly 
opaque.  The  lustre  of  the  calcined  mineral 
likewise  differs  from  that  of  the  non-ignited 
one ;  it  become  somewhat  more  feeble  and 
less  metallic,  but  more  greasy.  After  these 
alterations  a  considerable  change  with  regard 
to  specific  gravity  might  reasonably  have 
been  expected ;  which,  however,  strange 
enough  did  not  take  place,  3*251  grammes 
of  the  calcined  fragments  of  the  crystals 
were  employed  to  ascertain  the  specific 
gravity,  by  which  resulted  a  specific  gravity 
of  5*103,  hence  exactly  equal  to  that  which 
the  mineral  exhibited  previous  to  its  being 
calcined.  These  crystalline  fragments,  how¬ 
ever,  on  being  reduced  to  powder,  showed  by 
all  means  a  higher  specific  gravity,  namely 
=  5*20.  Yeta  similar  inconsiderable  increase 
of  specific  gravity  might  probably  have  been 
obtained  with  the  non-calcined  crystals  on 
reducing  them  to  powder  previous  to  their 
being  weighed.  Polykras  is  infusible  at  a 
strong  red  heat. 

Behavior  before  the  blowpipe.  —  Dis¬ 
solved  in  borax,  on  being  exposed  to  the 
oxidising  flame,  the  mineral  offers  a  yellow 
color ;  with  the  reduction  flame  it  exhibits 
a  yellow-brown,  or  brown  color  ;  the  latter 
especially  if  the  reduction  is  operated  with 
tin  on  charcoal.  The  bead  obtained  "with  the 
salt  of  phosphorus  in  the  oxidising  flame  is 
yellow  or  yellow-brown,  becoming,  on  cool¬ 
ing,  of  a  greenish  or  dirty  green  color  ; 
treated  with  the  reduction  flame  it  assumes 
a  dark  color,  which  cannot  be  particularly 
described — it  is  perfectly  similar  to  that  of 
the  euxenite  when  treated  in  a  similar  man¬ 
ner  {vide  Poggendorff’s  Annalen,  vol.  1.,  p. 
150).  Heated  on  platinum  leaf  with  soda 
or  nitre,  the  mineral  yields  no  trace  of  aman- 
ganic  reaction  ;  on  being  treated  with  soda  or 
charcoal  no  metallic  grain  can  be  obtained. 

Behavoir  with  acids. — The  polykras  on 
being  reduced  to  a  fine  powder,  and  heated 
with  hydrochloric  acid,  is  but  imperfectly 
resolved,  but  on  being  for  a  longer  time 
heated  with  sulphuric  acid,  it  is  completely 
resolved.  The  calcined  mineral  which  ex¬ 
hibited  the  phenomena  of  ignition,  on  being 
reduced  to  powder,  is  likewise  resolved  by 
this  acid. 

Chemical  constitution.  —  The  method 
adopted  in  the  qualitative  analysis  of  the 
polykras  was  as  follows  : — The  finely  pow¬ 
dered  minei'al  was  resolved  by  being  treated 
with  hot  sulphuric  acid,  and  then,  on  the 


I  addition  of  some  fuming  nitric  acid,  heated 
!  again  until  vapors  of  sulphuric  acid  began 
to  rise.  The  mass  was  then  covered  with 
water  arid  put  in  a  warm  place,  when  all  wras 
dissolved  except  a  small  quantity  of  a  white 
residue  ( a ).  The  filtered  liquid  on  being 
much  diluted  with  water,  and  boiled,  de¬ 
posited  again  a  much  larger  quantity  of 
a  white  powder  ( b ),  and  on  this  being  filtered 
off,  the  solution  was  precipitated  by  caustic 
ammonia.  In  the  liquid  removed  from  the 
precipitate  there  were  contained  traces  of 
lime,  magnesia,  and,  perhaps,  of  an  alkali. 
The  precipitate  thrown  down  by  caustic 
ammonia  was  dissolved  in  muriatic  acid,  and 
the  solution,  on  being  diluted  by  a  little 
water  thrown  by  drops  into  a  concentrated 
solution  of  carbonate  of  ammonia,  and  what 
thereby  remained  insoluble  was  dissolved  in 
hydrochloric  acid,  and  boiled  with  caustic 
j  potassa,  by  which  means  some  alumina  was 
extracted.  What  was  not  dissolved  by 
caustic  potassa  was  again  treated  by  car¬ 
bonate  of  ammonia,  when  again  a  white 
flaky  mass  (c)  remained  undissolved ;  the 
■  filtered  liquid  was  now  united  with  that  ob  - 
tained  on  the  first  treatment  with  carbonate 
of  ammonia,  and  hydrosulphate  of  ammonia 
added,  the  liquid  was  allowed  to  stand  for 
twenty-four  hours,  when  the  black  precipi¬ 
tate  ( d )  was  entirely  deposited-  The  super¬ 
natant  solution  was  of  a  yellow  color.  On 
being  filtered  off  from  the  black  precipitate, 
the  liquid  was  supersaturated  by  hydro¬ 
chloric  acid,  and  committed  to  a  warm  place 
until  the  separated  sulphur  (e)  was  entirely 
deposited  on  the  bottom  of  the  glass.  The 
liquid  filtered  off  from  the  sulphur  was 
treated  by  ammonia,  when  a  yellow  precipi¬ 
tate  (f)  was  thrown  down. 

The  substances  a,  b,  c,  d,  e,  and  f  were 
then,  partly  in  the  humid  way,  partly  by 
the  blowpipe,  subjected  to  more  exact  in¬ 
vestigations,  when  the  following  results  were 
obtained : — a  was  pure  tantalic  acid ;  b 
titanic  acid,  mixed  with  tantalic  acid ;  c 
consisted  of  a  mixture  of  yttria,  zirconia, 
oxide  of  iron,  protoxide  of  cerium,  tantalic 
acid,  and  alumina  ;  d  consisted  chiefly  of 
sulphuret  of  iron,  containing,  moreover, 
yttria,  and,  perhaps,  traces  of  cerium  and 
uranium  ;  e  was  not  pure  sulphur,  but,  on 
calcining,  left  some  titanic  acid  ;  f  finally, 
was  mostly  composed  of  zirconia,  yttria,  and 
oxide  of  uranium,*  with  a  small  quantity  of 


*  That  the  greatest  quantity  of  the  ura¬ 
nium  was  contained  in  precipitate  f  and 
not,  as  it  might  have  been  presumed,  in  pre¬ 
cipitate  d ,  in  conjunction  with  the  sulphuret 
of  iron,  must  be  attributed  to  the  fact,  that 
sulphuret  of  uranium,  at  least,  under  certain 
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protoxide  of  cerium.  lienee  the  following 
names  comprise  the  whole  of  the  constituent 
parts  of  the  poly  liras  : — Titanic  acid,  tanta- 
lie  acid,  zirconia,  yttria,  oxide  of  iron,  oxide 
of  uranium,  protoxide  of  cerium,  with  a  small 
quantity  of  alumina,  and  traces  of  lime,  mag¬ 
nesia,  and,  perhaps,  an  alkali.  According  to 
Berzelius,  the  constituent  parts  of  the  poly- 
mignite  are  titanic  acid  (46*30),  zirconia 
(14*14),  oxide  of  iron  (12*20),  lime  (4*20), 
protoxide  of  manganese  (2.70),  protoxide  of 
cerium  (5*00),  yttria  (11*50).  The  material 
differences  between  the  constitutions  of  the 
two  minerals  consist,  therefore.  1.  In  the 
presence  of  tantalic  acid,  and  the  oxide 
of  uranium  in  polyhras.  2.  In  the  ab¬ 
sence  of  protoxide  of  manganese,  and  in 
the  almost  entire  want  of  lime  in  this 
mineral.  I  did  not  try  to  analyse  the  poly- 
kras  quantitatively,  since,  on  separating 
similar  rare  substances  occurring  in  such  a 
manner  as  they  are  grouped  in  this  mineral, 
analytical  chemistry,  in  its  present  state, 
almost  entirely  forsakes  us. 

II.  MALAKON. 


1  named  this  mineral  malakon  (from 
fiakaKog)}  because  it  is  distinguished  from 
zircon,  to  which,  in  several  respects,  it  is 
nearly  related;  among  other  characteristics 
by  its  hardness. 


z 
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Exterior  aspects. — 
M alakon  occurs  only 
uqder  the  crystalline 
form ;  it  is  found 
either  in  isolated  crys¬ 
tals,  or  in  crystalline 
groups.  The  system 
to  which  it  belongs  is 
the  quadratic  (1 — 2 
axes),  and  the  only 
combination  in  which 
I  found  it,  is  co  P*  P* 
oo  P  oo ,  as  fig.  2  shows. 
On  measurement,  by 
the  reflective  gonio¬ 
meter,  I  found  the  in¬ 
clination  to  be  p  :  m= 
135°,  P  :  p=nearly 
131°  (the  zircon  is= 
1 32°  10'),  aud  P :  P= 


u  (the  zircon  is  =  123°  19’).  Hence 
in  the  malakon  the  length  of  the  main  axis 
is,  to  that  of  the  secondary  axis  a  :  b  :  h  : 
=  0*611:1:1,  whereas,  according  to  the 
measurement  of  Mohs,  the  zircon  is 
0 * 61 0:1:1.  The  square  prism  oo  Poo  is,  in 
all  the  crystals  of  the  malakon  in  my  pos- 


circumstances,  in  no  inconsiderable  quanti¬ 
ties,  is  soluble  in  hydrosulphate  of  ammonia. 
Of  this  assertion  1  likewise  obtained  proofs 
by  direct  experiments. 


session,  sometimes  even  x  P  disappearing, 
particularly  developed ;  in  none  of  these 
crystals,  however,  the  main  prism  alone 
occurs — nay,  it  is  even  not  predominant. 
In  the  zircon,  as  is  known,  the  case  is 
just  the  reverse.  Hence,  though  only  super¬ 
ficially  considering  the  form  of  crystallisa¬ 
tion  of  the  malakon,  it  would  appear  to  he 
identical  with  that  of  the  zircon  ;  yet,  on  a 
more  accurate  examination,  differences  are 
found  out  which  cannot  be  considered  as 
immaterial. 

Internal  structure. — The  zircon  is  pa¬ 
rallel  to  the  planes  of  the  main  prisms  im¬ 
perfectly  cleavahle  ;  the  malakon  shows  in 
no  direction  a  predominant  cleavage,  but  is 
almost  everywhere  a  more  or  less  perfect 
conchoidal  fracture. 

Hardness. — About  that  of  the  feldspath, 
entirely  fresh  crystals  seem  to  be  somewhat 
harder ;  they  are  all,  however,  to  he 
scratched  by  quartz,  and  more  e\ idcntly  still 
by  zircon. 

Specific  gravity. — On  having  weighed 
three  times  I  found  3*934 — 3*910 — 3*895. 
On  weighing  the  first  time  1*322  grammes 
of  crystals  were  employed  ;  which,  moreover, 
offered  a  dark  color,  and  were  probably 
mixed  with  poly kras.  I,  therefore,  picking  out 
the  most  pure  crystals,  weighed  twice  again, 
employing  each  time  about  three  grammes  ; 
the  results  obtained  in  this  way  were  con¬ 
siderably  less  than  that  obtained  the  first 
time.  It  seems,  therefore,  that  3*934  was 
erroneous,  and  that  the  specific  gravity  of 
the  malakon  is  a  mean  of  3*910  and 
3*895=3*903.  If  it  is,  however,  intended 
to  admit  the  first  weight  as  the  true  one,  the 
mean  specific  gravity  will  he  =3*913.  The 
specific  gravity  of  the  zircon  is  4*4 — 4*6. 

Behavior  with  reference  to  light. — The 
rays  of  light  on  being  directed  upon  entirely 
pure  fragments  of  this  mineral,  it  appears 
to  he  of  a  bluish-white  (nearly  milky  white), 
with  a  slight  admixture  of  the  gray.  The 
surface  of  the  crystals,  however,  seldom  offers 
so  light  a  color,  hut  being  mostly  covered  by 
a  coating  of  foreign  substances,  it  is  partly 
of  a  hrownikh,  reddish,  yellowish,  or  blackish 
color.  In  splinters  and  smaller  parcels, 
malakon  is  transparent,  and  of  a  yellowish- 
white.  Its  powder,  on  being  viewed  under 
the  microscope,  is  perfectly  colorless  and 
transparent.  The  surfaces  of  the  crystals  of 
the  malakon  arc  of  a  glassy  lustre,  though  of 
a  less  degree  than  those  of  the  zircon  ;  on 
the  fractures,  however,  the  lustre  is  resinous 
or  greasy.  The  whole  of  the  exterior  of  a 
fragment  of  this  mineral  reminds  one  of  the 
milk-white  common  on  a! ,  or  the  enamel  ob¬ 
tained  on  fusing  together  a  glass  containing 
oxide  of  lead  with  some  oxide  of  tin. 
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Behavior  with  reference  to  heat. — If  a 
piece  of  malakon  is  calcined,  the  heat  being 
raised  as  quickly  as  possible,  phenomena  of 
light  are  exhibited,  which,  though  very 
feeble,  yet,  under  certain  precautions,  to  the 
experienced  eye  are  clearly  perceptible. 
These  phenomena  are  better  noticed  in  pro¬ 
portion  as  the  bulk  of  the  pieces  is  larger  ; 
if  the  pieces  are  only  of  one  cubic  line, 
they  are  scarcely  to  be  perceived.  Though 
malakon,  if  compared  with  gadolinite  and 
polykras  is  possessed  of  the  property  of  py- 
rognomy  to  a  very  small  extent,  yet  the 
changes  which  this  mineral,  after  the  ap¬ 
pearance  of  this  phenomenon  undergoes,  are 
important.  Between  the  calcined  and  uu- 
calcined  crystals  of  this  mineral  we  discover, 
with  the  eye,  no  other  difference  than  that  the 
first  becomes  of  a  yellowish  color,  which  was 
not  the  case  previous  to  the  calcination,  and 
by  which  they  are  more  or  less  similar  to 
zircon.  This  change  of  color,  however,  not 
being  alike  with  the  whole  of  its  crystals,  we 
may  perhaps  ascribe  it  to  some  incidental 
circumstances.  More  material,  however, 
than  this  change,  is  the  fact  that  the  specific 
|  gravity  of  the  calcined  malakon  is  consider¬ 
ably  higher  than  that  of  the  non-calcined 
one.  In  two  experiments,  the  one  with 
1  *32 1  grammes  and  the  other  with  i-828 
grammes  of  the  mineral,  I  obtained  in  the 
first  case  a  specific  gravity  of  4*228,  and  in 
the  second  4*212,  hence  as  a  mean  =4-220, 
whereas  the  specific  gravity  of  the  uncalcined 
mineral  was  found  to  be  from  3'903  to  3.913. 

The  volume,  therefore,  of  the  uncalcined 
mineral  to  that  of  the  calcined  one  is  as 
100:92-49,  or  92-63.*  It  is,  morever,  to  be 
kept  in  mind  that  by  calcination  the  mineral 
changes,  likewise  its  absolute  weight,  its  loss 
of  water,  amounting  to  3 "027  per  cent.  ; 
Y8995  grammes  of  the  fresh  crystals  of 
malakon  dried  at  176°F.  on  calcination 
amounted  only  to  1*8420  grammes. 

To  the  loss  of  this  not  inconsiderable 
quantity  of  water,  and  to  the  circumstance 
that  with  the  malakon,  the  phenomena  of 
ignition  do  not  take  place  before  a  rather 
strong  red  heat  is  produced,  it  may,  perhaps, 
be  attributed  that  this  mineral  is  not  pyro- 
gnomic  to  a  great  extent. 

On  treating  of  the  behavior  of  the  malakon 
with  reference  to  acids,  I  will  direct  the  at¬ 
tention  to  another  very  material  change  which 
the  malakon  undergoes  on  being  calcined. 

*  With  the  gadolinite  of  Hitter  be,  I 
found  the  proportion  to  be  as  100:93*95, 
with  the  orthite  of  Filefjeld,  as  100:92’G4, 
and  with  the  allanite  of  Jotunfjeled,  as 
100:94-47.  ( Vide  Poggendorff's  Annul,  voh 
li,  p.  494.) 


At  a  light  red  heat  the  malakon,  even  in  the 
thinnest  points  of  one  of  its  splinters,  does  not 
melt. 

Behavior  before  the  Blowpipe. — Small 
pieces  of  the  mineral  are  not  dissolved,  either 
in  borax  or  in  microcosmlc  salt,  but  be¬ 
come,  however,  of  a  white  color,  and  lose  their 
transparency.  Reduced  to  a  state  of  vei’y 
fine  powder,  it  is  in  small  quantities  dis¬ 
solved  by  both  the  microcosmic  salt  and  the 
borax,  with  the  first  separating  a  skeleton 
of  silica.  Of  coloring  matter  only  a  trace  of 
oxide  of  iron  is  to  be  noticed. 

Behavior  with  reference  to  acids. — The 
finely  powdered  mineral  is  not  resolved 
by  hydrochloric  acid ;  by  hot  sulphuric 
acid,  however,  if  previously  washed,  on  con¬ 
tinued  digestion,  it  is  decomposed.  Fluoric 
acid  most  quickly  and  completely  resolves 
the  malakon.  If  it  be ,  however ,  pre¬ 
viously  calcined  it  resists  all  these  acids ; 
and  then  it  can  only  be  completely  decom¬ 
posed  by  fusing  with  carbonate  of  soda. 
The  calcined  malakon,  therefore,  behaves 
with  acids  like  zircon. 

Chemical  constitution. — To  ascertain  the 
composition  of  the  malakon,  after  , having 
found,  by  some  preliminary  experiments, 
that  silica  and  zircon  ax-e  of  its  principal  in¬ 
gredients,  I  fused  a  certain  quantity  of  the 
finely  powdered  mineral  with  some  carbonate 
of  soda,  throwing  on  the  fused  mass  some 
water,  when  a  white  crystalline  powder 
v/as  sepai*ated,  completely  i*esembling  zir- 
conuret  of  soda.*  On  this  heavy  powder 
was  floating  a  slight  quantity  of  a  flaky  sub¬ 
stance,  and  on  that  which  w*as  supernatant  a 
perfectly  coloi'less  limpid  liquid.  The  heavy 
powder  ( a )  was  separated  from  the  flaky 
substence  (b)  by  washing,  and  the  flaky  sub¬ 
stance  from  the  supernatant  liquid  (c)  by 
filtration.  The  investigation  was  repeated 
three  times,  and  the  results  were  the  follow¬ 
ing  :—a  was  zii’conui'et  of  sodium  with  a  small 
quantity  of  silica  (scarcely  one  per  cent.) ;  l> 
consisted  of  oxide  of  iron,  zirconia,  yttria, 
lime,  magnesia,  silica,  a  small  quantity  of 
each;  c  finally  contained  the  greatest  quan¬ 
tity  of  the  silica  in  solution.  The  quantita¬ 
tive  proportions  in  which  these  substances 


were  found,  were — 

Silica .  31*31 

Zirconia .  63*40 

Oxide  of  ii*on .  0-41 

Yttria .  0-34 

Lime  . .  0*39 

Magnesia  .........  0*11 

Water .  3  -03 


98-99 


*  Poggendorff1  s  Annalen,  hx,,  p,  48 L 
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The  separated  silica,  both  before  the  blow¬ 
pipe  and  with  the  fluoric  acid,  behaved  per¬ 
fectly  normally.  The  zirconia  possessed  the 
following  properties  : — On  calcination  it  was 
perfectly  insoluble  in  acids,  and,  freshly  pre¬ 
cipitated,  it  was  likewise  insoluble  in  po- 
tassa  and  in  ammonia.  Its  hydrochlorate 
offered  the  characteristic  radiated  crystalline 
appearance  falling  into  powder  in  the  air  ; 
frorn  the  hydrochlorate  of  zirconia,  on  being 
dissolved  in  water,  and  a  piece  of  sulphate 
of  potassa  put  into  it,  a  very  considerable 
precipitate  was  thrown  down,  by  which  the 
liquid  finally  became  of  a  pulpy  consistence. 
The  liquid  of  this  precipitate,  however, 
washed  with  water,  contained  still  zirconia 
in  solution,  which  was  precipitated  by  am¬ 
monia,  transformed  then  into  a  hydrochlo¬ 
rate,  and  again  treated  by  a  sulphate  of  po¬ 
tassa.  This  process,  having  been  repeated 
three  times,  the  precipitate,  on  being  re¬ 
moved  from  the  liquid,  retained  in  solution 
only  traces  of  zirconia.  The  solution  of 
the  earthy  hydrochlorate  being  thrown  by 
drops  into  a  concentrated  solution  of  car¬ 
bonate  of  ammonia,  no  precipitate  was 
thrown  down. 

That  of  the  just  stated  constituent  parts, 
silica,  zirconia,  and,  perhaps,  water  are  the 
only  essential  ones,  and  the  remainder, 
merely  accidentally  admixed,  may  be  taken 
for  granted.  The  malakon  being  of  frequent 
occurrence  associated  with  the  polykras,  and 
sometimes  with  the  ytterspath,  it  may  hap¬ 
pen  that  even  picked  specimens  of  it  be  not 
perfectly  free  from  admixtures  of  these  two 
minerals.  The  circumstance  that,  besides 
the  stated  constituent  parts,  traces  of  titanic 
acid,  protoxide  of  cerium,  and  phosphoric 
acid  are  found,  sftem  to  confirm  this  suppo¬ 
sition.  If,  however,  these  three  constituent 
parts  are  the  only  chemical  ones,  the  che¬ 
mical  formula  to  be  derived  will  be  as 
follows  : — 


2Zr  Si  +  H. 


According  to  which 

the  composition 

mineral  would  be — 

Silica . 

.  32*43 

Zirconia  . .  . 

.  04*00 

Water . 

.  3*51 

100*00 

Hence  the  malakon  would-be  a  hydrated  zir- 
conuret,  which,  on  calcination  losing  its  water 
under  pyrugnomic  phenomena,  is  trans¬ 
formed  into  the  common  zircon.  Its  specific 
gravity  on  calcination  =4*22  would  perhaps 
be  higher  and  more  approximate  to  that  of 
the  zircon,  if  the  calcined  crystals,  which 
are  undoubtedly  permeated  by  several  fis¬ 


sures,1''  were,  previous  to  being  weighed, 
reduced  to  a  state  of  powder.  Not  being, 
however,  in  possession  of  a  considerable 
number  of  these  crystals,  I  could  not  till 
now  undertake  this  experiment.  The  vefy 
considerable  increase  of  specific  gravity,  and 
its  behavior  with  reference  to  fluoric  acid 
changed  on  calcination,  are  by  all  means 
sufficient  to  warrant  the  opinion,  that  (he 
zirconia  met  with  in  the  malakon  is  in  a 
different  isomeric  condition  fi'om  that  of 
the  zircon ;  but  that  on  calcination,  under 
phenomena  of  light,  it  passes  over  into  the 
same  modification  as  it  is  contained,  in  the 
zircon.  Perhaps  even  the  different  isomeric 
condition  of  the  zirconia  is  the  only  essential 
difference  between  zirconia  and  malakon, 
and  the  3*03  per  cent,  of  water,  are  to  be  con¬ 
sidered  as  non-essential.  In  that  case  the 
chemical  formula  of  the 


Malakon  =  Zr  a  Si 


Zircon  =  Zr  b  Si. 


I  consider  this  view*  to  be  more  probable 
than  that  pronounced  before,  because,  on 
the  one  hand,  as  far  as  I  am  aware  of,  a 
real  hydrate,  containing  so  little  w*ater  as 
malakon  does,  has  never  been  observed ;  J 
and,  on  -the  other  hand,  cases  of  minerals 
not  unfrequently  occur  containing  variable 
quantities  of  water,  with  which  they  part 
only  on  calcination. 

With  regard  to  the  latter  circumstance,  I 
need  only  to  direct  the  attention  to  some 
gadolinites,  orthites,  and  elaeolithes,  which, 
notwithstanding  sometimes  presenting  no  in¬ 
considerable  quantities  of  water,  are  yet  by 
nobody  considered  as  hydrates. 

— nt — 


PREPARATION  OF  SULPHOCY  ANIDE 
OF  POTASSlUM.f 

BY  DR.  LIEBIG. 

In  my  last  treatise  on  mellon  (see  The 
Chemist,  No.  lviii.,)  I  pointed  out  the 
method  of  preparing  the  snlphocyanide 
of  potassium,  which,  as  regards  the  pro¬ 
portions  of  the  weight  of  the  substances 
to  be  employed  was  not  correct.  In- 

*  That  on  the  calcination  of  the  malakon 
very  narrow  fissures  are  formed,  appears 
from  the  fact  that,  when  for  the  exact  de¬ 
termination  of  the  specific  gravity,  the  crys¬ 
tals,  being  previously  calcined,  are  heated 
in  boiling  water,  on  being  dried  in  a  warm 
place,  pertinaciously  retain  one  per  cent, 
of  water,  which  cannot  be  expelled  but  by 
repeated  calcination. 

f  Liebig's  Annalendcr  Chemie  und  Phar- 
macie,  August,  1844. 
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stead  of  4G  parts  of  ferrocyanide  of  po¬ 
tassium,  17  parts  of  carbonate  of  potassa, 
and  16  parts  of  sulphur,  it  ought  to  be  46 
parts  of  roasted  ferrocyanide  of  potassium, 
17  parts  of  carbonate  of  potassa,  and  thirty- 
two  parts  of  sulphur. 

The  proportion  is  calculated  that  one  atom 
of  ferrocyanide  of  potassium  be  employed 
for  8  atoms  of  sulphur  i  of  these  8  atoms  of 
sulphur,  6  unite  with  the  cyanogen  to  form 


sulphocyanogen,  and  2  atoms  combine  with 
the  iron,  forming  sulphuret  of  iron  (Fe  S2). 
The  potassa  is  sufficient  to  substitute  the 
iron. 

The  quantity  of  potassa  is  too  small  by  £ 
equivalent,  but  it  is  better  to  lose  a  small 
quantity  of  the  sulphocyanide  of  potassium, 
than  to  run  the  risk  of  rendering  the  sub¬ 
stance  impure  by  an  admixture  of  sulphuret 
of  potassium..  nt— 


II.  CHEMICAL  MANUFACTURES  AND  AGRICULTURAL 

CHEMISTRY. 


EXPLOSION  OF  COAL  MINES. 

To  the  Editors  of  The  Chemist . 

Gentlemen — 

As  the  frequent  occurrence  of  colliery  ex¬ 
plosions  is  no  longer  capable  of  being  ex¬ 
plained  away  by  the  supposed  negligence  of 
the  workmen,  allow  me,  through  the  medium 
of  your  periodical,  to  make  a  few  observa¬ 
tions  which  may  probably  open  a  new  field 
of  inquiry  as  to  the  real  cause  of  these 
disasters.  From  the  unvarving  evidence 
given  in  such  cases,  it  appears  that  the  most 
experienced  eye  is  unable  to  detect  any 
symptoms  of  the  approaching  evil,  and  that 
no  indication  of  danger  presents  itself  up  to 
the  moment  at  which  the  accident  happens — 
a  convincing  proof  that  the  explosion  pro¬ 
ceeds  from  some  sudden  outburst  of  gaseous 
matter,  against  which  ventilation  and  the 
Davy  lamp  are  equally  ineffectual ;  not  that 
I  wish  to  undervalue  these  means  upon 
which  so  much  of  the  present  system  of 
working  coal  depends,  but  merely  to  infer 
from  their  acknowledged  want  of  safety  that 
these  dreadful  and  unexpected  explosions  do 
not  arise  from  any  circumstance  which  it  is 
in  the  power  of  ventilation  or  the  Davy 
lamp  to  prevent,  but  proceed  from  the  sud¬ 
den  liberation  of  some  more  inflammable 
gas  than  that  which  the  ordinary  wire-gauze 
of  a  safety  lamp  is  intended  to  counteract. 

Sir  H.  Davy  justly  observes  that  the  mesh 
of  the  wire-gauze  ought  to  be  adapted  to  the 
nature  of  the  gas,  for  the  more  inflammable 
this  is,  the  smaller  should  be  the  openings  in 
the  gauze,  as  a  mesh  which  totally  extin¬ 
guishes  fire-damp  will  yet  allow  an  explosion 
to  take  place  with  olefiant  gas,  and  one  which 
is  proof  to  this  latter  gas,  is  not  at  all  so  to 
hydrogen;  if,  then,  a  more  inflammable  gas 
than  fire-damp  or  subcarburetted  hydrogen 
is  ever  generated  in  coal  mines,  the  Davy  lamp 
will  no  longer  insure  safety ;  but  can  such  gas 
be  formed  under  the  common  operations  of 


Nature  from  coal  ?  Judging  from  analogous 
cases,  I  should  say  unquestionably  it  may. 

To  prove  the  truth  of  this  supposi¬ 
tion  it  becomes  necessary  for  me  to  explain 
what  is  called  by  the  miners  a  “blower,9’ 
and  also  to  allude  to  a  practical  fact  in 
the  manufacture  of  coal  gas.  The  pitmen 
on  removing  portions  of  coal  from  the 
mass  necessarily  expose  fresh  surfaces  of 
the  mineral;  these  are  more  or  less  inter¬ 
sected  by  fissures  or  cracks  which  communi¬ 
cate  with  each  ocher,  and  also  run  far  back 
into  the  substance  of  the  coal,  and  terminate 
in  large  or  small  cavities  filled  with  gas, 
which  having  been  slowly  given  off  by  the 
coal  exists  in  a  high  state  of  compression  in 
consequence  of  the  unyielding  nature  of  the 
enclosing  walls  ;  the  removal,  however,  of 
that  portion  of  coal  which  blocked  up  the 
ends  of  the  cracks  allowing  a  free  exit  for 
the  confined  gas,  it  rushes  violently  along 
the  fissures  mentioned  above,  and  escapes 
with  a  loud  hissing  or  blowing  sound,  to 
which  the  term  blower  has  been  very  cor¬ 
rectly  applied,  and  thus  large  collections  of 
gas  slowly  and  harmlessly  make  their  way 
into  the  air  passages  of  the  pit,  and  are 
carried  off  by  the  upcast  shaft.  From  this 
description  it  is  obvious  that  a  very  large 
portion  of  the  gas,  from  a  recently  opened 
blower,  must  have  been  formed  and  re¬ 
tained  for  ages  under  a  very  high  pressure ; 
now,  would  the  nature  of  the  gas  not  be 
greatly  modified  by  these  circumstances  ? 
We  turn  to  facts.  It  is  well-known  in  the 
manufacture  of  coal  gas,  that  the  greater 
the  pressure  in  the  hydraulic  main,  the  less 
will  be  the  illuminating  power  of  the  gas,  or 
in  other  words  the  larger  the  relative  pro¬ 
portion  of  hydrogen,  compression  during  the 
evolution  of  the  gas  apparently  inducing  the 
hydrogen  to  pass  off  uncombined  with  the 
carbon,  and  consequently  a  more  inflammable 
but  less  illuminating  product  is  obtained. 
I  speak  here  of  the  effect  of  pressure  from  a 
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few  inches  of  water ;  but  we  have  seen  that 
in  the  case  of  a  blower,  cavities  are  filled 
with  gas  at  an  enormous  pressure ;  it  becomes 
useless  then  to  pursue  the  argument  further. 
Again,  although  in  a  general  way  these 
cavities  empty  themselves  harmlessly  through 
the  fissures,  yet  it  may  happen  that  there  is 
no  exit  from  one  of  these  cavities,  or  that 
the  exit  does  not  happen,  to  run  in  the 
direction  of  the  working ;  in  this  case,  as  the 
coal  is  removed,  the  pressure  will  at  length 
overcome  the  gradually  diminishing  resist¬ 
ance  in  the  line  of  the  working,  and  the  gas 
escape  suddenly  into  the  air  passages  of  the 
pit.  Let  us  suppose  such  a  cavity,  say  two 
feet  cube,  filled  with  gas  at  a  pressure  of  six 
atmospheres,  this  gas  consisting  chiefly  of 
hydrogen;  the  miner  unconsciously  effects  an 
opening,  and  several  hundred  cubic  feet  of 
inflammable  matter  rush  at  once  upon  him, 
and  mixing  with  the  air  in  the  air  passages, 
forms  in  a  moment  an  explosive  mixture, 
capable  of  being  ignited  by  bis  own  lamp  ; 
for  however  rapid  the  current  of  air  in  the 
air  passages  might  be,  it  could  never  safely 
carry  off  such  a  torrent ;  explosion  would  be 
inevitable. 

It  may  be  said  that  this  theory  does  not 
account  for  the  after-damp  nor  will  it,  on  the 
supposition  that  the  after-damp  ;  consists  of 
carbonic  ;  acid  but  from  the  rapidity  with 
which  the  pit  becomes  freed  from  after¬ 
damp,  it  is  highly  probable  that  nitrogen  is 
its  principal  constituent ;  added  to  this  there 
is  an  opinion  amongst  the  miners  that  after 
an  explosion  it  is  safest  to  breath  the  air 
nearest  to  the  ground,  although  the  reverse 
would  be  the  esse  if  the  after-damp  were 
composed  of  carbonic  acid,  whereas  nitrogen 
being  lighter  than  common  air,  would  justify 
the  adoption  of  such  a  practice. 

There  is  yet  another  source  from  which 
an  explosion  may  proceed,  this  consists  in 
the  very  probable  contact  of  the  steel -pointed 
pickaxe  of  the  miner,  with  a  portion  of  the 
iron  pyrites  abounding  in  these  localities, 
the  scintillations  from  which  are  infinitely 
more  to  be  dreaded  than  those  from  flint  and 
steel,  asin  the  oldsteel  mill.  My  knowledge  of 
this  matter,  and  of  government  commissions 
generally,  does  not  lead  me  to  hope  for  much 
benefit  from  such  a  source  ;  but  the  coal 
owners  themselves  might  and  ought  to  have 
the  matter  carefully  examined  :  great  satis¬ 
faction  would  certainly  result,  although  the 
public  learned  no  more  than  that  the  means 
now  employed  to  insure  safety  \Vere  quite 
incapable  of  improvement. 

I  am,  Gentlemen, 

Your  obedient  servant, 

A  Minor  Minrr. 


ANALYSIS  OF  DUNG  MANURE,* 

BY  M.  HENRY  BRACONNOT. 

M.  de  Dom basle,  under  the  conviction 
prevalent  among  agriculturists,  that  dung 
serves  as  food  for  plants,  has  several  times 
expressed  bis  desire  to  ascertain  with  accu¬ 
racy  its  constituent  parts,  and  so  to  discover 
how  to  account  foi  the  influence  of  ma¬ 
nure  in  accelerating  and  feeding  vegetation. 
Shortly  before  his  death  he  proposed  to  me 
to  analyse  the  dung,  which,  in  consequence 
of  advanced  fermentation,  was  reduced  to  the 
state  of  a  pasty  blackish-brown  mass,  called 
by  agriculturists  black-butter  (beurre  noir), 
to  which  they  attribute  a  high  fertilising 
power  for  light  soils.  To  satisfy  the  wish  of 
this  able  agriculturist,  I  subjected  this  black- 
butter  to  the  following  experiments  : — The 
manure  coming  from  a  farm  was  diluted  in 
a  glass  mortar  with  a  sufficient  quantity  of 
pure  water,  then  filtered,  to  separate  the 
portions  soluble  in  water  from  those  which 
are  insoluble  therein  ;  a  deep  brown  liquid 
passed  through,  which  I  designated  by  the 
name  of  juice  of  dung.  It  contains  a  vari¬ 
able  quantity  of  carbonate  of  ammonia,  which 
may  be  obtained  by  Distillation.  Acids  throw 
down  from  the  juice  of  dung  an  abundant 
brown  precipitate,  the  separated  liquid  re¬ 
maining  nearly  entirely  colorless. 

To  the  juice  of  manure  I  added  nitric  acid 
in  excess,  and,  after  having  filtered  oft’  the 
almost  colorless  liquid  from  the  colored  pre¬ 
cipitate,  I  examined  it  by  reagents.  Oxalate 
of  ammonia  and  chloride  of  barium  rendered 
it  scarcely  turbid,  but  nitrate  of  silver  formed 
a  precipitate  of  chloride  of  silver.  An  ex¬ 
cess  of  lime  water  produced  a  light  flaky 
precipitate,  which  1  found  to  be  phosphate 
of  lime.  Another  portion  of  the  same  almost 
colorless  liquid,  on  being  evaporated,  fur¬ 
nished  crystals  of  nitrate  of  potassa  mixed 
with  nitrate  of  ammonia.  The  juice  of  ma¬ 
nure,  precipitated  by  tartaric  acid  and  fil¬ 
tered,  produced  during  the  process  of  evapo¬ 
ration  a  considerable  quantity  of  bitartrate 
of  potassa  mixed  with  bitartrate  of  ammonia. 

To  isolate  the  substances  contained  in  the 
juice  of  manure,  I  evaporated  it  to  the  con¬ 
sistence  of  honey ;  1  treated  it  with  alcohol 
of  32°  Baum£,  by  which  it  became  merely 
of  a  light  yellowish  color,  an  abundant  black 
matter  being  left,  which  this  liquid  could  not 
dissolve.  This  latter  substance  will  soon  be 
examined.  The  alcoholic  liquid,  on  being 
reduced  by  heat  to  the  consistence  of  a  syrup, 
yielded,  by  spontaneous  evapbration,  crys¬ 
tals  of  chloride  of  potassium,  and  a  brownish 


*  Annates  de  Chimie  et  de  Physique , 
October,  1844, 
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mother  liquor,  which  frothed  very  much  like 
soap-water  when  blown  into  it  by  a  tube. 
This  rather  strongly  alkaline  mother  liquor 
contained  indeed  a  true  soap,  with  an  excess 
of  pot  .ssa  and  ammonia,  these  being  partly 
carbonates.  Dilute  sulphuric  acid  produced 
a  vivid  effervescence,  throwing  down  a  finely- 
divided  yellowish  fatty  matter,  which,  col¬ 
lected  and  washed,  resembled  wax.  I  return 
to  the  black  matter  obtained  from  the  evapo¬ 
rated  juice  of  manure,  and  which  was  inso¬ 
luble  in  alcohol.  This  contained  almost  the 
whole  of  the  soluble  substances  of  the  ma¬ 
nure.  This  matter,  on  being  dried,  is  black, 
fragile,  and  unchangeable  iu  the  air.  Culd 
water  readily  dissolves  it,  reproducing  the 
deep  brown  liquid,  which  restores  the  color 
of  reddened  litmus  paper,  and  is  precipitated 
by  lime  water,  and  by  the  soluble  earthy  and 
metallic  salts. 

The  same  matter,  heated  to  redness  in  a 
crucible,  leaves  a  coal  which  burns  with  diffi¬ 
culty.  There  finally  remains  a  fused  mass, 
presenting  the  characters  of  carbonate  of 
potassa. 

Treated  by  potassa,  it  exhales  an  odor  of 
ammonia.  From  the  preceding,  we  may 
conclude  that  the  blackish  matter  of  the 
juice  of  manure,  which  is  insoluble  in  al¬ 
cohol,  results  from  the  combination  of  po¬ 
tassa  and  a  small  quantity  of  ammonia,  with 
a  brown  acid.  The  following  are  its  pro¬ 
perties  : — Thrown  down  from  the  combina¬ 
tion  just  mentioned,  or  from  juice  of  ma¬ 
nure,  by  an  acid,  and  well  washed,  it  reddens 
litmus.  Being  dried,  it  is  black,  and  brittle, 
and  has  the  lustre  of  jet.  In  this  state, 
water  has  no  influence  upon  it ;  but,  on 
being  hydrated,  it  communicates  to  this  liquid 
a  light  brownish  color.  Alcohol  has  no  ten¬ 
dency  to  dissolve  it ;  when  recently  precipi¬ 
tated,  however,  from  the  juice  of  manure,  it 
takes  up  a  little  of  its  fatty  matter.  Exposed  to 
heat  on  a  silver  plate,  it  blackens  this  metal, 
owing  to  the  sulphur  it  contains ;  burning  with 
flame  it  leaves  ochre-yellow  ashes.  It  dis¬ 
solved  with  the  utmost  facility  in  dilute 
alkalies,  neutralising  their  properties  ;  it  de¬ 
composes  the  bicarbonate  of  potassa.  The 
solution  of  this  acid  in  an  excess  of  am¬ 
monia,  evaporated  to  dryness,  yielded  an 
apamoniacal  combination  with  excess  of  acid, 
which  was  very  soluble  in  cold  water,  reddens 
litmus  paper,  and  on  being  treated  with  po¬ 
tassa  disengaged  ammonia.  The  same  acid  is 
soluble  in  acetic  acid,  chiefly  when  exposed  to 
heat.  At  a  common  temperature  it  dissolves 
in  nitric  acid,  rendering  it  of  a  deep  brown 
color  ;  water,  on  being  thrown  into  this 
liquid,  produces  a  kermes  red  precipitate. 
If  the  nitrous  solution  is  exposed  to  heat 
hitler  yellow  (janneamer)  results,  which 
N.S.,  Vol.  II. 


feebly  precipitates  isinglass.  On  distillation, 
the  brown  acid  of  manure  furnishes  a  brown 
pyrogenous  oil,  soluble  in  the  alkalies,  and 
an  aqueous  alkaline  liquid,  which  effervesces 
with  acids  and  contains  carbonate  of  am¬ 
monia. 

The  carbonaceous  residue  of  this  distilla¬ 
tion,  conveniently  calcined  with  potassa  and 
treated  with  water,  furnished  a  liquor  from 
which  hydrochloric  acid  disengages  a  little 
sulphuretted  hydrogen  ;  the  sulphate  of 
peroxide  of  iron  then  produced  a  precipitate 
of  prussian  blue.  From  the  properties  of 
the  brown  acid  of  manure  just  enumerated, 
it  appears  that  it  differs  from  ulmic  acid, 
because  it  seems  to  contain  much  nitrogen, 
and  is,  moreover,  entirely  insoluble  in  al¬ 
cohol.  I  can  only  compare  it  to  the  azulmie 
acid  of  P.  JBoullay,  which,  however,  seems 
not  always  to  be  identical  with  the  blackish 
substance  derived  from  the  spontaneous  al¬ 
teration  of  hydrocyanic  acid,  a  substance 
the  acid  properties  of  which  have  been 
controverted  by  Thenard ;  yet  I  do  not 
venture  to  maintain  that  the  brown  acid 
of  manure  does  not  contain  a  little  ulmic 
acid. 

I  have  still  to  examine  that  portion  of  the 
black-butter  manure  which  is  insoluble  in 
water.  I  diluted  with  water  a  determined 
quantity  of  this  manure ;  at  first,  coarse 
quartzy  sand  was  separated.  The  mixture, 
on  being  strained  through  linen,  left  more  or 
less  woody  pieces  of  straw ;  these,  on  being 
well  washed,  were  of  a  deep  brown  color, 
presenting  the  characters  of  turf,  which,  in¬ 
deed,  on  being  treated  by  a  diluted  solution 
of  potassa,  furnished  a  brown  liquid  from 
which  azulmie  acid  was  thrown  down  by  the 
acids.  The  produce  of  their  distillation  was 
acid,  and  contained  scarcely  any  ammonia. 
The  turbid  liquid  which,  on  straining,  passed 
through  the  linen,  on  being  allowed  to  repose 
for  several  days,  deposited  an  earthly  sedi¬ 
ment,  but  became  by  no  means  clear.  There 
remained  suspended  a  finely-divided,  deep 
brown ,  turfy  matter,  which  could  only  with  the 
greatest  difficulty  be  separated  by  the  filter, 
as  the  latter  very  soon  becomes  obstructed. 
This  matter,  which  on  desiccation  seems  to 
have  some  lustre,  differs  from  straw  con¬ 
verted  into  turf  merely  by  its  extreme  thin¬ 
ness.  It  is  partially  dissolved  by  potassa 
giving  rise  to  ulmic  acid,  on  distillation  fur¬ 
nishing  likewise  an  acid  product.  I  calcined 
to  ascertain  the  quantity  of  this  matter  and 
that  of  the  earthy  matters  contained  in  the 
manure ;  but,  without  entering  into  further 
details,  I  think  I  am  warranted  in  establish¬ 
ing  that  100  parts  of  the  manure  black- 
butter  are  composed  of  the  following  sub- 
stan  es 
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1.  Water  .  72  20 

2.  Carbonate  of  ammonia,  variable 

quantity,  not  determined  .... 

3.  Azulmate  of  potassa  containing  a 

little  azulmate  of  ammonia..  1*15 

4.  Fatty  matter  analogous  to  wax 

united  with  ammonia  and  po- 
tassa . . .  0*08 

5.  Carbonate  of  potassa  .  0*06 

6.  Chloride  of  potassium .  0*21 

7.  Straw'  converted  into  turf .  12  40 

8.  Turfy  matter  exceedingly  divided, 

analogous  to  the  preceding  . .  3*63 

9.  Carbonate  of  lime .  3*30 

10.  Phosphate  of  lime .  0*45 

11.  Coarse  quartzy  sand .  3*00 

12.  Earthy  matter  not  determined. .  3  52 


13.  Sulphate  of  potassa,  phosphate 
of  potassa  traces  . 

100*00 


According  to  this  analysis,  it  seems  to  me 
that  the  elements  of  black -butter  manure 
most  essential  for  actuating  vegetation  are 
azulmate  of  potassa  and  straw  converted  into 
turf;  and,  as  the  latter  substance  occurs  in  a 
great  many  localities,  and  frequently  lies 
useless,  it  is  easily  conceived  what  advantages 
may  be  derived  from  it  in  preparing  rotten 
manure  without  cattle. 

The  preparation  of  the  azulmate  of  po¬ 
tassa  presents  no  difficulties,  for  it  is  only 
necessary  to  boil  in  a  brass  pan  a  concen¬ 
trated  solution  of  potassa  with  a  conveniently 
divided  animal  matter,  as  pieces  of  flesh, 
skin,  horn,  &o.,  and  then,  with  continued 
stirring,  to  raise  the  temperature  until  the 
roasted  matter  begins  to  fuse,  in  the  same 
manner  as  I  indicated  for  converting  saw¬ 
dust  into  ulmine.* 

The  manure  just  analysed,  however,  con¬ 
taining  but  a  little  excess  of  potassa,  care  is 
to  be  taken  that  the  one  artificially  prepared 
do  not  contain  a  much  greater  quantity ;  in 
a  contrary  case,  it  will,  perhaps,  be  advan¬ 
tageous  to  obviate  this  inconvenience  by  ad 
mixing  some  plaster  of  Paris  :  but  this  sub¬ 
stance  must  then  be  employed  with  caution, 
for,  as  has  been  stated,  the  azulmate  of 
potassa  is  decomposed  by  earthy  and  me¬ 
tallic  salts  ;  and,  in  fact,  a  watery  solution 
of  sulphate  of  lime,  or  some  powder  of 
plaster  of  Paris  put  into  this  substance,  will 
entirely  decompose  it.  This  is  a  fact  which 
deserves  the  attention  of  agriculturists,  for 
it  will  teach  them  that  plaster  of.  Paris  in¬ 
considerately  employed  may  decompose  the 
manure. 


ON  THE  PRESENCE  OF  LEAD  IN 
THE  STATE  OF  OXIDE  OR 
SALT  IN  VARIOUS  ARTIFICIAL 
PRODUCTS* 

I$Y  M.  CHEVREUL. 

I  am  induced  by  several  motives  to  publish 
some  facts  with  reference  to  the  presence 
of  lead  in  the  state  of  oxide  or  salt  in 
various  products  of  the  arts,  not  because 
|  these  facts  of  themselves  are  of  great  im- 
i  portance,  but,  on  account  of  the  many  con¬ 
sequences  which  may  be  deduced  from  their 
knowledge,  they  present  a  ceitain  interest. 

I  have  had  an  opportunity  afforded  to 
me  of  pointing  out  to  the  Academy  the  in¬ 
convenience  which  may  occur  fiom  treating 
woollen  tissues  with  metallic  matters,  sus¬ 
ceptible  of  producing  with  the  sulphur  which 
I  they  naturally  contain  colored  sulphurets, 
w’hen  these  tissues  are  either  to  receive  im¬ 
pressions  on  a  white  or  light-colored  ground, 
or  to  be  dyed  by  simi'ar  colors,  because 
under  the  influence  of  the  heat  of  steam,  or 
of  the  liquid  serving  as  a  dye  bath,  a  colored 
sulphuret  is  formed  spreading  over  all  the 
portions  of  the  tissues  which  are  impregnated 
with  the  metallic  matter.  Some  months 
back  I  was  asked  what  might  be  the  reason 
that  the  shawls  woven  in  Picardy  six  mouths 
ago,  on  coming  into  contact  with  steam,  be¬ 
come  of  a  brown  tint,  even  without  having 
received  any  previous  preparation.  I  soon 
found  that  the  warp  alone  was  colored,  and 
as  this  was  treated  with  isinglass,  it  appeared 
to  me  that  the  metallic  matter  was  employed 
in  the  latter  substance.  Experiment  con¬ 
firmed  my  anticipation,  for  I  discovered 
oxide  of  lead  and  a  very  little  oxide  of 
copper,  not  only  in  the  sizing  in  the  state  in 
which  it  was  employed,  but  likewise  in  the 
size  itself  from  which  this  was  prepared. 

The  proportion  of  the  oxide  of  lead  was 
so  great,  that  the  water  in  wh  ch  the 
size  was  dissolved  became  strongly  co¬ 
lored  by  sulphuretted  hydrogen.  1  suc¬ 
ceeded  in  obtaining  the  lead  in  its  metallic 
state  from,  the  incinerated  matter.  After 
this  experiment  1  learned  that  the  size  was 
prepared  in  the  environs  of  Lille,  and  that 
ceruse  had  been  added  to  it ;  fortunately,  it 
was  not  of  a  nature  to  be  employed  as  an 
alimentary  substance.  The  communication, 
however,  of  this  fact  is  interesting  to  manu¬ 
facturers  of  woollen  tissues,  and  with  the 
view  to  be  useful  to  them  I  thought  it  pro¬ 
per  to  give  it  all  possible  publicity. 

Some  years  ago  I  was  asked  by  a  laundress 
of  Sevres  (Madame  P  *  *)  whence  came 


*  Annales  de  Chimie  et  de  Physique, 
serie,  t.  xii.,  p.  190. 


*  Comptes  Rendus,  16th  Sept.,  1844. 
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the  brown  stains  which  appeared  when  she 
washed,  for  the  first  time,  shirts,  handker¬ 
chiefs,  &c.,  made  of  cotton  cloth.  The  loss 
which  she  suffered  by  several  accidents  of 
the  kind  induced  her  to  find  out  the  cause 
of  them,  and  she  discovered  that  these  cloths 
came  from  one  of  the  first  manufactories  in 
France,  the  Parisian  agent  of  which  was  one 
of  her  customers.  She  sent  to  me  a  speci¬ 
men  of  some  new  cloth,  together  with  some 
of  the  alkaline  matter,  employed  by  her  as 
ley,  and  which  she  obtained  at  La  Vil- 
lette.  I  recognised  the  presence  of  sulphate 
of  lead  in  the  dressing  of  the  cloth  ;  and, 
finally,  having  found  that  this  alkaline 
matter  was  a  mixture  of  highly -sulphuretted 
soda,  potassa,  and  lime,  I  no  longer  doubted 
that  the  stains  were  produced  by  a  reaction 
of  the  alkaline  sulphurets  on  the  sulphate  of 
lead  contained  in  the  dressing.  Without  en¬ 
tering  here  into  the  question,  how  far  cloth, 
impregnated  with  sulphate  of  lead,  may  be 
injurious  to  health,  we  think  that  the  pro¬ 
cess  of  giving  body  and  firmness  to  cloth  by 
mixing  sulphate  of  lead  with  the  dressing 
ought  by  all  means  to  be  prohibited  ;  and  this 
is  the  more  practicable,  since,  at  present,  for 
this  purpose,  in  many  establishments,  sul¬ 
phate  of  lime  is  employed  without  incon¬ 
venience. 

I  will  make  some  remarks  with  reference 
to  the  investigation  of  metallic  matters  in 
human  and  animal  bodies.  In  speaking  of 
the  boiling  of  the  Dutch  company  (Compag- 
nie  Hollandaise),  I  quoted  the  experiments, 
from  which  it  appeared  to  me  that  the  copper 
which  analysis  may  discover  in  animals  or 
plants,  is  not  to  be  considered  as  an  essen¬ 
tial  element  of  their  constitution.  The  quan¬ 
tity  of  this  metal,  though  always  very  small, 
is  variable,  being  sometimes  altogether  ab¬ 
sent.  If  a  cupreous  salt  penetrates  the  soil 
of  vegetables  by  means  of  water,  or  a  similar 
salt  or  cupreous  powder  penetrates  with  the 
food,  or  in  any  manner  whatever  the  body  of 
animals  or  of  man,  I  consider  this  penetra¬ 
tion  as  an  accidental  one.  This  is  in  con¬ 
formity  with  the  views  expressed  in  my 
treatise  on  “  Matter  considered  as  it  exists 
in  Living  Beings ,”  in  which  I  distinguished 
three  classes  of  immediate  principles — prin¬ 
ciples  essential  to  the  existence  of  beings  ; 
principles  which,  though  necessary,  are  not 
essential,  so  that,  if  they  are  absent,  others 
may  supply  their  pUce  finally,  accidental 
principles  which,  without  inconvenience, 
may  be  absolutely  absent.  I  placed  lead 
and  copper  among  the  accidental  principles 
of  the  organised  beings.* 

*  Flandin  and  Danger  are  of  the  same 

opinion. 


I  will  now  make  some  remarks  with  refer¬ 
ence  to  the  presence  of  this  metal,  deduced 
from  analyses  made  under  a  circumstance  of 
which  I  am  about  to  speak.  Having  put 
some  cloth,  silk,  and  wool,  to  be  used  in  the 
demonstration  of  my  course  (delivered  last 
year  at  the  Gobelins),  in  water  rendered 
alkaline,  it  was  noticed  with  astonishment 
that  the  wool  became  brown  in  waters  con¬ 
taining  soda,  baryta,  strontia,  and  lime, 
which  were  prepared  for  my  experiments 
with  perfectly  pure  alkali.  I  soon  recog¬ 
nised  the  action  of  the  oxide  of  lead  under 
the  influence  of  the  alkali  and  sulphur  of 
the  wool,  by  the  coloration  of  this  latter 
body.  But  whence  came  the  oxide  which  I 
found  in  the  alkaline  waters  on  treating 
them  with  sulphuretted  hydrogen  ?  It  came 
from  the  flasks  in  which  these  waters  were 
kept  during  several  months,  and  it  was  evi¬ 
dent  that  the  glass  of  these  flasks  was  a 
mixture  of  glass,  properly  so-called,  and  of 
lead-glass ,  called  crystal.  In  the  year  1828, 

I  pointed  out  the  error  to  which  crystal 
g^ass  might  lead  in  legal  cases,  in  treating, 
as  was  then  usual,  matters  suspected  to 
contain  arsenic  with  carbonaceous  matters 
in  glass  tubes  containing  oxide  of  lead. 

( Vide  my  Letter  addressed  to  M.  Lefran- 
cais-Lalande,  printed  in  a  memoir  of  M. 
Guerre,  Advocate  at  Lyons,  for  the  defence 
of  Mde.  D**,  indicted  for  parricide.)  The 
same  fact,  I  mean  the  existence  of  oxide  of 
lead  in  glass,  might  lead  to  an  erroneous 
result,  not  only  in  medico-legal  investiga¬ 
tions,  but  in  any  research  whatever.  Hence, 
to  obviate  any  possible  error,  I  call  to  mind 
the  discussion  raised  by  several  chemists, 
with  reference  to  the  presence  of  oxide  of 
lead  in  reagents,  and  especially  in  potassa 
prepared  by  alcohol. 

According  to  M.  Dupasquier,  of  Lyons, 
known  to  the  Academy  by  his  interesting 
labors  in  several  branches  of  chemistry,  the 
potassa  prepared  with  alcohol,  as  sold  by 
the  manufacturers  of  chemical  products  at 
Paris,  contains  oxide  of  lead.  According 
to  M.  Louyet,  of  Brussels,  who  investigated 
the  absorption  of  deleterious  substances  by 
plants,  the  potassa  prepared  with  alcohol  by 
the  firm  of  Robiquet,  Bovveau,  and  Pel¬ 
letier,  is  entirely  free  from  them,  containing, 
however,  small  quantities  of  alum,  silica, 
and  platinum. 

Without  pretending  to  obtrude  myself  as 
an  arbitrator  between  MM.  Dupasquier  and 
Louyet,  it  evidently  results  from  my  own 
observations  that  alkalis,  potassa,  soda,  ba¬ 
ryta,  strontia,  and  lime,  though  deprived  of 
oxide  of  lead,  on  being  kept  dissolved  in 
flasks  of  glass,  containing  lead,  may  dissolve 
a  notable  quantitv  of  this  oxide, 

2  K  2 


500 


CHEMICAL  MANUFACTURES  AND* 


Finally,  on  terminating  this  note,  I  con¬ 
sider  it  useful  to  quote  the  following  pas¬ 
sage,  extracted  from  a  report  laid  before  the 
Academy  :  — * 

“  The  frequent  use  made  in  our  days  of 
several  poisonous  compounds,  as  those  of 
arsenic,  copper,  &c.,  &c.,  must  excite  our 
attention,  for  it  is  possible,  for  instance, 
that  waters  which  have  served  to  wash  sub¬ 
stances  impregnated  with  arsenical  com¬ 
pounds,  might  in  some  place  have  a  perni¬ 
cious  influence  on  animals.  It  is  possible 
that  the  same  effect  might  be  produced  by 
matters  containing  arsenic,  which  having 
been  buried,  and  then  disseminated  by  sub¬ 
terraneous  waters,  might  be  brought  back 
again  to  the  surface  of  the  soil,  at  a  dis¬ 
tance  from  the  place  in  which  they  were 
deposited.” 

The  report  in  which  the  above  passage  is 
to  be  met  with,  was  made  by  myself  the 
11th  and  18th  March,  1839,  and  the  same 
year,  being  just  then  published,  I  read  in 
the  memoirs  of  the  Royal  Society  of  Sci¬ 
ences,  Letters,  and  Arts  of  Nancy,  for  the 
year  1838,  a  note  of  M.  Braconnot,  super¬ 
scribed,  “  On  a  circumstance  which  may 
cause  error  in  the  detection  of  arsenic. ” 

Here  follows  the  first  part  of  this  note  : — 
“  For  about  thirty  years,  during  which  a 
manufacturer  of  colored  paper  has  prepared 
his  colors  with  various  mineral  substances, 
several  families  living  in  the  house  adjoining 
his  establishment  have  experienced  in  suc¬ 
cession,  with  more  or  less  intensity,  the 
following  symptoms  : — headache,  lassitude, 
nausea,  painful  digestion,  almost  continued 
colics,  alvine  dejections,  swelling  of  the 
legs,  discomfiture,  and  loss  of  spirits  ;  in 
consequence  of  which  affections,  several 
members  of  these  families  died.  Two  vears 
ago,  new  victims  having  suffered,  a  suspicion 
was  raised  that  the  water  of  the  wells  might 
contain  some  of  the  poisonous  substances 
employed  in  the  manufacture,  but  in  the 
investigation  which  we  then  made,  nothing 
was  discovered,  and  the  present  inhabitants 
of  this  house  continue  to  make  use  of  the 
same  water  ;  they  even  sensibly  recovered, 
but  the  above-mentioned  symptoms  mani¬ 
fested  themselves  with  so  much  violence, 
that  the  case  evidently  appeared  to  be  one  of 
poisoning.  M.  Simonin  and  I  were  requested 
again  to  examine  the  water^of  this  well,  we 
then  easily  discovered  the  presence  of  arsenic 
associated  with  an  alkali,  alum,  and  a  color¬ 
ing  matter.” 

M.  Braaonnot  terminates  his ‘note  by 
“earnestly  inviting  the  authorities  charged 

^  *  Vide  C(,mptes  Rendus ,  vol.  viii,,  p. 
380  ;  the  quoted  passage  is  in  p.  400. 


with  the  public  health,  to  superintend,  with 
the  greatest  attention,  manufactures  of  this 
kind.” 

Had  I  had  any  knowledge  of  the  note  of 
M.  Braconnot  at  the  time  when  I  compiled 
the  above  quoted  report,  I  should  certainly 
not  have  failed  to  mention  it  as  a  urnst 
strongly  corroborative  proof  of  the  state¬ 
ments  in  the  passage  quoted  above. 

CONCLUSIONS. 

1st.  It  is  evident  that  woollen  tissues 
should  not  be  put  into  contact  with  mate¬ 
rials  conta  ning  lead  or  copper,  when  they 
are  destined  to  be  exposed  to  steam  or 
hot  water,  to  preserve  a  white  ground,  or  to 
receive  light  colors. 

2nd.  Woollen  tissues,  or  size,  wdiich  served 
for  the  sizing  of  their  warp,  and  cloth  tis¬ 
sues  dressed  with  a  preparation  of  lead, 
which  gave  rise  to  the  pin  nomena  signalised 
in  the  above  note,  on  being  subjected  to  the 
test  of  liquid  sulphuretted  hydrogen,  which 
I  proposed  some  years  since,  produce  a 
striking  coloration,  and  this  agent,  conse¬ 
quently,  is  qualified  to  obviate  all  the  in¬ 
conveniences  which  might  result  from  the 
presence  of  oxide  of  lead. 

3rd.  In  future,  in  all  chemical  or  medico¬ 
legal  researches,  in  which  the  subject  of  in¬ 
vestigation  is  lead  or  its  compounds,  it  will, 
above  all,  be  indispensable  to  subject  the 
alkaline  reagents  to  the  proper  experiments, 
to  ascertain  whether  these  latter  bodies  are 
free  from  oxide  of  lead,  and  whether  they 
have  received  none  from  the  glass  vessels  in 
which  their  solutions  may  have  been  put. 

—  nt — 


ON  A  METHOD  OF  CONSTRUCTING 
A  SIMPLE  HYDROMETER. 

BY  EDWARD  THOMPSON,  AGENT  OF  THE 
COLLEGE  OF  CHEMISTRY,  OTLEY. 

Chemists  have  frequently  occasion  to  de¬ 
termine  the  specific  gravity  of  a  liquid  «hen 
they  have  not  access  to  an  accurate  balance 
and  specific  gravity  bottle,  and  druggis's 
may  often  find  it  convenient  to  be  acquainted 
with  a  cheap  substitute  for  an  instrument 
which,  as  ordinarily  purchased,  is  either  ex¬ 
pensive  or  extremely  inaccurate.  I  think 
the  simple  contrivance  which  I  am  about  to 
describe,  may  be  found  useful  under  such 
circumstances.  The  scientific  reader  will 
perceive  that  it  is  a  modification  of  an  in¬ 
strument  proposed  long  ago  by  Fahrenheit : — 
Choose  a  light  cylindrical  four-ounce 
phial,  and  make  a  mark  with  a  file  or  dia¬ 
mond  completely  round  the  lowTer  part  of 
the  neck.  Fit  it  with  a  bung  which  extends 
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considerably  over  the  neck  of  the  phial,  and 
which  is  scooped  out  on  the  upper  surface 
in  the  form  of  a  cup.  Then  introduce  into 
the  phial  so  much  shot  or  pieces  of  metal  as 
will  float  the  instrument  up  to  the  mark  in 
distilled  water,  at  the  temperature  of  60°, 
when  a  weight  of  about  500  grains  is  placed 
in  the  cork  cup.  Now,  ascertain  the 
weight  of  the  instrument,  including  the 
phial,  shot,  and  cork,  and  it  is  complete. 
When  the  specific  gravity  of  a  liquid  is  to 
be  ascertained,  pour  out  the  liquid  into  a 
vessel  sufficiently  capacious  to  float  the  hy¬ 
drometer,  and  add  weights  to  the  cup  until 
the  surface  of  the  liquid  exactly  coincides 
with  the  mark.  The  specific  gravity  may 
then  be  found  by  the  following  proportion :  — 

As  the  weight  of  the  hydrometer,  added 
to  the  weight  required  to  sink  it  to  the  mark 
in  distilled  water- — 

Is  to  1 ,000  : — - 

So  is  the  weight  of  the  instrument  added 
to  the  weight  required  to  sink  it  to  the  mark 
in  any  given  liquid — 

To  the  specific  gravity  of  that  liquid. 

For  example  :  Supposing  that  the  hydrp- 
meter  weighs  2,091  grains,  that  it  is  neces¬ 
sary  to  add  431  grains  to  sink  it  to  the  mark 
in  distilled  water,  and  that  when  immersed 
in  a  certain  spirit  of  wine,  27  grains  fire 
sufficient  for  that  purpose;  then  2091  + 
431=2522  and  2091  +  27=2118.  Now  as 
2522  :  1000  :  :  2118  ;  839,  the  specific  gra¬ 
vity  of  spirit. 

It  is  evident  that  the  operation  of  weigh¬ 
ing  the  instrument  and  floating  it  in  dis¬ 
tilled  water,  when  once  accurately  per¬ 
formed,  need  not  be  repeated,  and  that 
afterwards  this  hydrometer  may  be  used 
where  an  accurate  balance  canot  be  obtained, 

In  Dr.  Christison’s  valuable  “  Dispensato¬ 
ry,”  Art.  Alcohol,  there  is  a  table,  by  means 
of  which,  if  it  were  accurate,  we  might  readily 
convert  the  specific  gravity,  as  obtained  by 
this  and  other  instruments,  into  degrees  of 
Sykes  and  Dicas’s  hydrometer,  as  used  by 
the  Excise.  But  from  some  experiments  I 
have  made,  I  am  led  to  conclude  that  the 
table  is  not  accurate.  It  is  but  just  to  Dr. 
Christison  to  ob-erve,  that  he  does  not  vouch 
for  its  correctness,  but  only  introduces  it 
as  probably  more  correct  than  another  which 
he  mentions. 


QUICK  GROWTH  OF  WHEAT. 

On  the  1st  inst.,  a  field  of  wheat,  which  had 
been  previously!  pickled  with  diluted  sul¬ 
phuric  acid  (containing  8  lbs.  concentrated 


acid  to  the  acre),  was  sown  at  Mr.  Mus- 
prattds  farm,  in  Newton  ;  the  land  having 
previously  been  manured  with  soda  waste 
(fifteen  tons  to  the  acre).  In  two  days  the 
wheat  sprung  half-an-inch,  and  has  since 
progressed  rapidly. 


IMPROVEMENTS  IN  THE  PROCESS 
AND  MEANS  OF  OBTAINING  THE 
REPRESENTATION  OF  OBJECTS 
OF  NATURE  AND  ART .* 

PATENT  GRANTED  TO  ANTOINE  FRANCOIS 
JEAN  CLAUDET,  HOLBORN. 

M.  Claudet’s  improvements  consist  in 
rendering  the  Daguerreotype  picture  sus¬ 
ceptible  of  producing,  by  printing,  a  great 
number  of  proofs  or  copies  ;  thus  transform¬ 
ing  it  into  a  complete  engraved  plate. 

The  process  is  based  on  the  following 
facts,  which  have  come  to  the  knowledge  of 
the  inventor  : — 

1.  A  mixture,  composed  of  water,  nitric 
acid,  nitrite  of  potassa,  and  common  salt, 
in  certain  proportions,  being  poured  upon  a 
Daguerreotype  picture,  attacks  the  pure 
silver,  forming  a  chloride  of  that  metal, 
without  effecting  the  white  parts,  which  are 
produced  by  the  mercury  ;  but  this  action 
does  not  cont  nue  long.  Then,  by  a  treat¬ 
ment;  with  ammonia  (ammonia  containing 
chloride  of  silver  in  solution  is  preferable 
for  this  operation),  the  chloride  of  silver  is 
dissolved  and  washed  off,  and  the  metal 
being  again  in  its  exposed  state,  or  cleansed 
from  the  chloride,  it  can  be  attacked  afresh 
by  the  same  mixture,  which  acts  better 
warm  than  cold. 

2.  As  all  metallic  surfaces,  when  exposed 
to  the  atmosphere,  are  soon  covered  with 
greasy  or  resinous  matters,  it  is  necessary, 
in  order  that  the  action  of  the  acid  on  the 
pure  silver  may  have  its  full  effect,  for  the 
surface  to  be  perfectly  purified ;  this  is 
effected  by  the  employment  of  alcohol  and 
caustic  potassa. 

3.  When  a  Daguerreotype  picture  is  sub¬ 
jected  to  the  action  of  a  boiling  concentrated 
solution  of  caustic  potassa  before  being  at¬ 
tacked  by  the  acid,  the  state  of  its  surface  is 
so  modified  that  the  acid  spares  or  leaves, 
in  the  parts  which  it  attacks,  a  great  num¬ 
ber  of  points,  which  constitute  the  grain  of 
the  engraving. 

4.  When  the  action  of  the  acid  is  not  suf¬ 
ficient,  or,  in  other  words,  if  it  has  not 

*  From  the  specification  drawn  by  Messrs. 
Newton  and  Son,  and  published  in  Newton’s 
London  Journal  and  Repertory  of  Arts , 
Sept.,  1844. 
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bitten  deep  enough,  it  is  increased  by  the 
following  process: 

Ink  the  plate  as  copper-plate  printers  do, 
but  with  a  siccative  ink  ;  when  the  ink  is 
sufficiently  dry,  polish  the  white  parts  of  the 
pi  ite,  and  gild  it  by  the  electrical  process ; 
then  wash  it  with  warm  caustic  potassa, 
and  bite  in  with  an  acid,  which  will  not  at¬ 
tack  the  gold,  but  only  the  metal  in  those 
parts  which,  having  been  protected  by  the 
ink,  have  not  received  the  coating  of  gold. 
By  these  means  the  engraving  is  completed, 
as  by  the  action  of  the  acid  alone  it  is  not 
generally  bitten  in  deep  enough. 

5.  The  following  process  is  employed  to 
protect  the  plate  from  the  wear  produced  by 
the  operation  of  printing  : — The  surface  of 
the  plate  is  covered  with  a  very  thin  coat  of 
copper,  by  means  of  the  electrical  process, 
before  using  it  in  the  operation  of  printing  ; 
and  when  that  coat  of  copper  begins  to  show 
symptoms  of  wear,  it  must  be  altogether  re¬ 
moved,  by  steeping  the  plate  in  ammonia,  or 
in  a  wreak  acid,  which,  by  electro  chemical 
action,  dissolves  the  copper,  without  affect¬ 
ing  the  metal  beneath  it ;  the  plate  is  then 
again,  coated  with  copper  by  the  same 
means,  and  is  ready  for  producing  a  further 
number  of  impressions.  This  operation  of 
recoating  may  be  repeated  ad  infinitum. 

The  following  is  the  description  of  the 
whole  process,  which  is  divided  into  two 
parts,  consisting  of  a  preparatory  and  a 
finishing  process  : — 

PREPARATORY  ENGRAVING. 

For  this  operation,  which  is  the  most 
delicate,  it  is  necessary  to  have — 

1.  A  saturated  solution  of  caustic  potassa. 

2.  Pure  nitric  acid  at  36°  of  Baumd’s 
areometer,  spec.  grav.  1*333. 

3.  A  solution. of  nitraffe  of  potassa,  com-/ 
posed  of  100  parts  of  water,  and  5  parts  of 
nitrite,  by  weight. 

4.  A  solution  of  common  salt,  composed 
of  water  100  parts,  and  salt  10  parts,  by 
weight. 

5.  A  weak  solution  of  ammoniacal  chlo¬ 
ride  of  silver,  with  an  excess  of  ammonia. 
The  ammonical  chloride  of  silver  must  be 
diluted  with  15  or  20  parts  of  pure  water  : 
this  is  the  strength  referred  to  in  this 
des<  ription. 

6.  A  solution  of  ammonia,  containing  4 
or  5  thousandths  of  liquid  ammonia.  This 
solution  will  be  called  ammoniacal  water. 

7.  A  weak  solution  of  caustic  potassa, 

.  containing  4  or  5  thousandths  of  the  satu¬ 
rated  solution,  which  will  be  called  alkaline 
water. 

8.  A  solution  composed  of  water  4  parts, 
saturated  solution  of  potassa  2  parts,  al¬ 


cohol  1  part,  all  In  volume.  This  solution 
will  be  called  alcoholised  potash. 

9.  Acidulated  water,  composed  of  water 
100  parts,  and  nitric  acid  2  parts,  in  volume. 

It  is  likewise  necessary  to  have  three 
porcelain  capsules  or  dishes,  large  enough  to 
contain  the  plate,  and  covered  with  an  air¬ 
tight  piece  of  ground  plate- glass,  and  two  or 
three  more  capsules  which  do  not  require  to 
to  be  covered  ;  two  or  three  glass  funnels  to 
wash  the  plate ;  and  two  or  three  glass 
holders,  of  the  shape  of  a  spoon  or  shovel, 
by  which  the  plate  is  supported  when  put 
in  aod  taken  out  of  the  solution,  without 
touching  it  with  the  fingers. 

The  Daguerreotype  plate  is  submitted  to 
the  engraving  process,  after  having  been 
washed  in  the  hyposulphite  of  soda,  and 
afterwards  in  distilled  water. 

FIRST  PROCESS  FOR  BITING  IN  OR  EN¬ 
GRAVING  THE  PLATE. 

The  following  solutions  must  be  put  in 
the  capsules  in  sufficient  quantity  to  entirely 
cover  the  plate. 

1.  Acidulated  water. 

2.  Alkaline  water. 

3.  Alcoholised  potash,  in  covered  capsules. 

4.  Caustic  potash,  in  covered  capsules. 

5.  Distilled  water. 

The  plate  being  placed  on  the  glass  holder 
or  spoon,  is  plunged  in  the  acidulated  water, 
and  agitated  during  a  few  seconds,  then  put 
into  a  glass  funnel,  and  washed  with  dis¬ 
tilled  water.  It  is  taken  out  again  with  the 
glass  spoon,  and  plunged  in  the  capsule 
containing  alcoholised  potassa.  This  cap¬ 
sule  is  covered  with  its  glass  cover,  and 
then  heated,  by  means  of  a  spirit-lamp  to 
about  144°  F.  The  plate  must  remain  in 
the  capsule  half  an  hour,  during  which  time 
the  solution  is  heated  now  and  then,  and 
agitated.  During  that  time  the  following  acid 
solution,  which  will  be  called  normal  acid, 
must  be  prepared:  it  is  composed  as  follows : — 

Water  600  parts,  nitric  acid  45  parts, 
solution  of  nitrite  of  potassa  12  parts, 
solution  of  common  salt  45  parts.  These 
proportions  are  in  volume.  The  normal 
acid  must  be  poured  into  a  capsule,  covered 
with  its  glass  cover,  and  a  sufficient  quantity 
must  be  kept  in  the  bottle. 

Wben  the  plate  has  been  immersed  in  the 
alcoholised  potassa  for  half  an  hour,  it  is  re¬ 
moved  from  the  solution  by  means  of  the 
glass  holder,  and  immediately  plunged  in  the 
alk  dine  water,  and  agitated  pretty  strongly  ; 
from  thence  it  is  put  into  distilled  wrater(A). 

This  being  done,  the  }  late  is  plunged  in 
the  acidulated  wafer,  and  moved  about  in  it 
for  a  few  seconds  :  it  is  then  put  into  the 
normal  acid.  When  the  plate  has  been  im- 
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mersed  for  a  few  seconds  in  the  acid,  it  is 
taken  out  by  means  of  a  glass  holder,  taking 
care  to  keep  it  as  much  as  possible  coverec 
wi'.h  the  solution,  and  it  is  immediately 
placed  horizontally  upon  a  stand,  and  as 
much  acid  as  the  plate  can  hold  is  pouret 
upon  it  from  the  bottle  ;  it  is  then  heatec 
with  a  spirit-lamp,  but  without  reaching  the 
boiling  point.  During  this  operation  it  is 
better  to  stir  or  move  about  the  acid  on  the 
plate  by  pumping  it,  and  ejecting  it  again, 
by  means  of  a  pipette  or  glass  syringe  ;  after 
two  or  three  minutes  the  acid  is  thrown 
away,  the  plate  is  put  into  the  glass  funnel, 
and  there  well  washed  with  water,  and  after¬ 
wards  with  distilled  water  (B). 

Then,  without  letting  the  plate  dry,  it  is 
put  upon  the  fingers  of  the  left  hand,  and 
some  ammoniacal  chloride  of  silver,  which 
is  moved  about  the  surface  by  balancing  the 
hand,  is  poured  upon  it  with  the  right  hand, 
the  solution  is  renewed  until  the  chloride 
formed  by  the  action  of  the  acid  is  dis¬ 
solved  ;  the  plate  is  then  washed  by  pouring 
upon  it  a  large  quantity  of  ammoniacal 
water,  and  afterwards  some  distilled  water 

(C).. 

Without  allowing  the  plate  to  dry,  it  is 
then  put  into  the  caustic  potassa,  and  the 
capsule  being  placed  upon  the  stand,  the 
potassa  is  heated  to  the  boiling  point  ;  it  is 
then  left  to  cool  (D)  ;  and  again  beginning 
the  operations  described  from  A  to  D,  a 
second  biting  is  obtained  ;  and  by  again 
repeating  tbe  operations  described  in  A  and 
B,  a  thir  i  biting  is  produced.  The  plate  is 
then  dried  ;  in  this  state  the  black  parts  of 
the  plate  are  filled  with  chloride  of  silver. 

The  plate  is  then  polished  until  the  white 
parts  are  perfectly  pure  and  bright.  This 
polishing  is  effected  with  cotton  and  pumice- 
stone  ;  afterwards,  the  chloride  of  silver, 
filling  the  black  parts,  is  cleansed  by  the 
means  described  in  B  and  C.  The  plate  is 
dried,  but  before  drying  it  is  well  to  rub  the 
plate  slightly  with  the  finger,  in  order  to 
take  off  from  the  black  parts  any  remains  of 
an  insoluble  body  which  generally  remains 
on  it.  The  preparatory  engraving  is  then 
finished,  and  the  plate  has  the  appearance  of 
a  very  delicate  aquatint  engraved  plate,  not 
very  deeply  bitten  in. 

Nevertheless,  if  the  operation  has  been 
well  managed,  and  if  it  has  been  successful, 
it  will  be  deep  enough  to  allow  a  consider¬ 
able  number  of  copies  to  be  printed  with  it. 

Sometimes,  instead  of  treating  the  plate 
with  the  boiling  potassa  in  the  capsule,  a 
similar  result  may  be  obtained  by  placing 
the  plate  upon  the  stand,  covering  it  with 
the  solution,  and  heating  it  by  means  of  a 
spirit  lamp,  until,  by  evaporation,  the  potassa 


becomes  in  a  state  of  igneous  fusion.  By 
this  means  the  grain  is  finer,  but  the  white 
parts  are  more  liable  to  be  attacked. 

LAST  OPERATION  OF  BITING  IN. 

This  operation  requires  some  of  the  re¬ 
agents  before  named,  and  also — 

1.  A  siccative  ink,  made  of  linseed  oil 
rendered  very  siccative  by  boiling  it  suffi¬ 
ciently  with  litharge;  it  may  be  thickened 
with  calcined  lamp-black,, 

2.  An  electrotype  apparatus,  and  some 
solutions  for  gilding  and  coppering  the  plate. 

MODE  OF  OPERATING. 

The  plate  must  be  inked  as  copper-plate 
printers  do,  taking  care  to  clean  off' the  white 
parts  more  perfectly  than  usual ;  the  plate  is 
then  to  be  placed  in  a  sufficiently  warm 
room,  until  the  ink  is  well  dried,  which 
requires  more  or  less  time,  according  to  the 
nature  of  the  oil  employed.  The  drying  of 
the  oil  may  be  accelerated  by  heating  the 
plate  upon  the  stand  with  the  lamp,  but  the 
slow  progress  is  more  perfect  and  certain. 

When  the  ink  is  well  dried,  the  white 
parts  are  cleaned  again  by  polishing  the 
plate  with  cotton  and  pumice  stone,  or  any 
other  polishing  powder  ;  a  ball  of  cotton,  or 
any  other  matter,  covered  with  a  thin  piece 
of  caoutchouc  or  skin,  can  be  used  for  this 
purpose.  When  polished,  the  plate  is  ready 
to  receive  the  electro-chemical  coating  of 
gold,  which  will  protect  the  white  parts. 

GILDING. 

The  gilding  is  effected  by  any  of  the  vari¬ 
ous  electrical  processes  which  are  known. 
The  only  indispensable  condition  is,  that  the 
surface  obtained  by  the  precipitation  must 
not  be  liable  to  be  attacked  by  any  weak 
acid  ;  a  solution  answering  this  purpose  is 
made  of  ten  parts  (by  weight)  of  ferrocy- 
anide  of  potassium,  1  part  of  chloride  of 
gold,  and  1,000  parts  of  water,  used  with  a 
galvanic  battery.  During  the  adding  the 
plate  must  be  turned  in  several  positions,  in 
order  to  regulate  the  metallic  deposit.  In 
some  cases  the  gilding  may  be  made  more 
perfect,  if  the  plate  be  covered  with  a  thin 
coating  of  mercury  before  being  put  in  the 
gilding  solution. 

When  the  plate  is  gilded,  it  must  be 
treated  with  the  boiling  caustic  potassa,  by 
the  process  already  indicated  for  the  pre¬ 
paratory  engraving,  in  order  to  cleanse  it 
:xom  all  the  dried  oil  or  ink,  which  fills  the 
ioIIows.  The  plate  is  then  washed  and 
dried,  and  when  the  oil  employed  has  been 
thickened  with  the  lamp-black,  the  surface 
of  the  plate  is  rubbed  with  crumb  of  bread,, 
in  order  to  cleanse  and  take  off  the  black  re¬ 
maining  ;  then,  the  white  parts  being  covered 
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and  protected  by  a  varnish  not  liable  to  be 
attacked,  and  the  black  parts  being  uncovered 
and  clean,  the  plate  can  be  bitten  in  by  aqua, 
fortis,  according  to  the  ordinary  process  used 
by  engravers. 

This  operation  must  be  done  upon  the 
stand,  and  not  by  immersing  the  plate  in 
the  solution. 

Before  this  last  biting-in,  if  the  prepara¬ 
tory  engraving  has  not  succeeded  well,  and 
the  plate  still  wants  a  sufficient  grain,  it  can 
be  given  by  the  various  processes  of  aquatint 
engraving. 

Before  employing  the  plate  in  the  opera¬ 
tion  of  printing,  in  order  to  insure  an  un¬ 
limited  number  of  copies,  it  is  necessary,  as 
before  stated,  to  protect  it  by  a  slight  coat¬ 
ing  of  copper,  which  is  obtained  by  the 
electrotype  process  ;  otherwise  the  printing 
would  soon  wear  the  plate.  This  coating 
must  be  kept  very  thin,  lest  the  fineness  of 
the  engraving,  and  the  polish  of  the  white 
parts,  should  be  destroytd.  In  this  state 
the  plate  can  be  delivered  to  the  printer. 

After  a  certain  number  of  impressions 
have  been  obtained,  it  will  be  perceived  that 
the  coating  of  copper  is  worn  in  some  places; 
then,  this  coating  must  be  removed,  and  a 
fresh  one  applied  in  its  place.  For  this 
purposed  the  plate  must  be  purified  and 
cleansed  by  a  solution  of  warm  potassa,  and 
plunged  in  a  weak  acid,  composed  as  fol¬ 
lows  : — 

Water,  600  parts ;  nitric  acid,  50  parts  ; 
nitrous  acid  of  engravers,  5  parts ;  all  in 
volume.  This  acid  will  dissolve  the  coating 
of  copper,  and  the  plate  being  coppered 
again,  by  the  same  means  as  before,  may  be 
again  used  in  the  operation  of  printing ;  and 
as  nothing  can  prevent  the  success  of  a  re¬ 
petition  of  the  same  operation,  any  number 
of  impressions  may  be  obtained.  The  coat¬ 
ing  of  copper  can  also  be  removed  by  caustic 
ammonia. 

The  Daguerreotype  plate  engraved  by  this 
process  may  be  also  reproduced  and  multi¬ 
plied  by  the  electrotype  process,  like  any 
other  engraved  plate. 

The  essential  points  of  this  process,  which 
constitute  the  present  invention,  consist — 

First — In  the  discovery  and  employment 
of  certain  properties  of  a  mixture  composed 
of  nitric  acid,  nitrous  acid,  and  hydrochloric 
acid,  in  determined  or  fixed  proportions. 
Toe  two  last- mentioned  acids  may  be  em¬ 
ployed  either  in  the  free  state,  or  combined 
with  alkaline  <  r  other  bases.  This  mixture 
has  the  property  of  biting  the  pure  silver, 
which  forms  Lne  black  parts  of  the  Daguerre¬ 
otype  picture,  without  attacking  the  wffiite 
parts  formed  by  the  amalgam  of  mercury. 
The  result  of  the  action  of  the  bitit.g  is,  to 


form  on  the  black  parts  of  the  picture  an  in¬ 
soluble  chloride  of  silver  ;  and  this  chloride 
of  silver,  which,  when  formed,  stops  the  ac¬ 
tion  of  the  acid,  is  dissolved  by  ammonia, 
which  allows  the  biting  to  continue. 

Secondly — In  the  discovery  of  certain  pro¬ 
perties  of  a  warm  solution  of  caustic  pota&sa, 
and  in  the  employment  of  the  said  soluti.  n, 
by  which  the  mercury  forming  the  picture  is 
better  and  deeper  amalgamated  with  the 
silver  under  it,  so  that  many  imperceptib'e 
points  of  the  amalgam  are  affected  in  such 
a  manner  that  the  acid  has  no  action  upon 
them. 

Thirdly — In  the  discovery  and  employ¬ 
ment  of  a  process  which  produces  a  grain 
favorable  to  the  engraving,  by  which  the 
biting  on  the  plate  is  rendered  deeper.  This 
is  effected  by  filling  the  parts  engraved  with 
a  siccative  ink,  or  any  other  substance,  and 
then  gilding  the  plate  by  an  electro-chemical 
process  ;  the  gold  is  not  deposited  on  the 
parts  protected  by  the  ink.  When  the  plate 
is  gilded,  the  ink  is  removed  by  the  caustic 
potassa,  and  the  plate  may  be  submitted  to 
the  action  of  an  acid,  which  does  not  attack 
the  coating  of  gold,  but  bites  only  on  the 
silver  in  the  parts  already  engraved  by  the 
first  operation. 

Fourthly — In  the  employment  of  a  pro¬ 
cess  by  wdiichthe  plate  is  preserved  from  the 
wear  of  the  printing  operation.  This  is 
effected  by  covering  the  plate,  before  print¬ 
ing,  with  a  slight  coating  of  copper,  by  the 
electrotype  process,  and  when  the  coating 
begins  to  wrear,  by  printing,  it  is  removed  by 
a  weak  acid,  or  by  ammonia,  which  dissolves 
the  copper  without  affecting  the  silver  under 
it.  The  plate  is  coppered  again,  and  after 
another  printing,  the  same  operation  is  re¬ 
peated,  so  that  a  considerable  number  of 
copies  may  be  printed  without  much  injury 
ta  the  engraving. 


XANTHIC  OXIDE  DISCOVERED  IN 
GUANO.* 

BY  PROFESSOR  MAGNUS. 

Professor  Magnus  communicated  to  me 
that  Mr.  Unger  discovered  in  guano  in  his 
laboratory  the  substance  called  by  Marcet 
xanthic  ou,ide  This  body,  so  interesting  to 
physiologists  and  chemists,  has  hitherto  been 
found  only  twice  as  a  morbid  secretion, 


*Liebif/’s  Annalen  der  Chemie  und  Phar¬ 
macia,  Sept.  184  4. 
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namely,  as  a  vesical  calculus.  For  the  most 
minute  investigation  of  this  matter,  we  are 
indebted  to  Liebig  and  Wohler,  in  their 
treatise  on  the  nature  of  uric  acid.  They 
designated  that  substance  by  the  name  of 
jranthin,  urous  acid  (harnige  sailrej,  but 
had  at  their  disposal  only  a  very  small 
quantity  of  a  calculus,  part  of  which,  more¬ 
over,  Strohmeyer  investigated  before  them. 

XantMc  oxide  is  obtained  fr>  m  guano ,  on 
treating  this  latter  substance  by  hydrochloric 
acid,  and  precipitating  this  solution  by  an 
alkali.  From  the  precipitate  obtained,  a 
small  quantity,  but  variable  in  amount,  is 
extracted  by  caustic  potassa.  From  its  so¬ 
lution  in  potassa,  xanthic  oxide  is  either  pre¬ 
cipitated  by  a  current  of  carbonic  acid,  or 
separated  by  the  addition  of  sal  ammoniac, 
when  in  proportion  as  the  ammonia  evapo¬ 
rates,  it  is  separated.  The  pulverulent 
body  thus  obtained,  presents  all  the  proper¬ 
ties  which  Liebig  and  Wohler  found  in 
xanthic  oxide,  except  that  it  is  soluble  in 
hydrochi  ' ric  acid,  as  appears  from  the 
mode  of  preparation.  But  Mr.  Unger 
found  that,  besides  hydrochloric  acid, 
xanthic  oxide  combines  likewise  with  other 
acids,  forming  crystalline  bodies,  which  are 
soluble  in  water,  the  description  of  which 
he  intends  to  communicate  on  an  early  oc¬ 
casion. 

Hence,  guano,  so  remarkable  with  regard 
to  its  origin,  and  promising  to  become  one 
day  as  beneficial  to  European  agriculture 
as  it  has  long  been  to  certain  countries  of 
South  America,  likewise  furnishes  an  in¬ 
teresting  topic  to  science. 

The  small  qu  mtity  in  which  xanthic  oxide 
is  found  in  guano,  does  not  admit  the  asser¬ 
tion  that  it  originates  from  slow  decomposi¬ 
tion  ;  if,  therefore,  a  proof  be  wanting  tor 
the  assertion  of  de  Humboldt,  that  guano 
consists  of  excrements  of  animals,  this  would 
be  found  in  the  very  occurrence  of  the  sub¬ 
stance  in  question,  which  is  known  only  as 
a  morbid  secretion  of  the  animal  organisa¬ 
tion.  The  variations  in  the  proportion  in 
which  it  occurs  in  guano,  render  it  very 
probable  that  it  was  deposited  there  as  a 
morbid  product  in  conjunction  with  the  ex¬ 
crements  of  the  birds,  unless  it  be  intended 
to  assert  that  it  enters  into  the  composition 
of  the  normal  foeces  of  animals.  In  the 
latter  case,  however,  it  would  be  highly  in¬ 
teresting  to  become  acquainted  with  this 
species  of  animals,  which,  perhaps,  are  still 
existing. 


NEW  METHOD  OF  CLEANSING 
METALLIC  CLOTH,  MORE  PAR¬ 
TICULARLY"  APPLICABLE  TO 
DAVY'S  SAFETY  LAMP.* 

It  is  well  known  that  the  metallic  cloth 
which  surrounds  the  flame  of  the  lamps  used 
in  coal-mines  becomes  very  foul,  in  conse¬ 
quence  of  a  mixture  of  oil,  soot,  and  coal- 
dust  insinuating  itself  between  the  meshes 
thereof ;  and  as  this  clogging  up  of  the 
meshes  of  the  fabric  causes  a  great  diminu¬ 
tion  in  the  intensity  of  the  light,  it  is  found 
necessary  to  cleanse  the  same  very  fre¬ 
quently.  For  this  purpose,  the  metallic 
cloth  is  exposed  to  the  action  of  fire,  which 
decomposes  the  oil  and  coal,  and  only  leaves 
between  the  meshes  a  powder,  which  is 
easily  removed  by  means  of  a  dry  brush. 
It  is,  however,  impossible  to  heat  metallic 
cloth  to  the  degree  required  for  decompos¬ 
ing  the  oil  and  coal,  without  bringing  the 
same  in  contact  with  the  air ;  by  which 
means,  in  consequence  of  the  oxidation  of 
the  iron,  the  wire  is  diminished  in  thick- 
ness,  and  the  strength  of  the  fabric  conse¬ 
quently  impaired. 

Moreover,  when  the  coal  is  of  a  sulphur¬ 
ous  nature  (as  is  often  the  case),  the  sulphur 
contained  therein,  being  very  destructive  to 
iron,  always  renders  the  Wire  more  liable  to 
break.  The  consequence  of  this  is,  that 
the  safety-cover,  becoming  thinner  and  more 
fragile,  is  much  more  likely  to  break  from 
a  shock,  or  evt-n  by  the  action  of  the  flame  ; 
and  thus  the  probability  of  accidents,  which 
are  of  such  frequent  occurrence  in  mines,  is 
greatly  increased. 

The  following  method  of  cleansing  these 
kinds  of  fabrics  entirely  obviates  the  above- 
mentioned  inconveniences  • — Take  a  given 
quantity  of  carbonate  of  soda  of  commerce 
(which  may  be  procured  at  a  very  low 
price),  and  dissolve  it  in  water  in  a  cast-iron 
vessel.  To  this  solution  is  to  be  added  a 
sufficient  quantity  of  quick -lime,  to  deprive 
the  carbonate  of  soda  of  the  carbonic  acid 
contained  therein.  The  quantity  of  lime 
may  be  easily  calculated  by  means  of  a  table 
of  chemical  formulae. 

By  sufficient  boiling,  a  perfect  reaction  is 
produced  ;  the  carbonic  acid  combines  w  th 
the  lime,  and  forms  an  insoluble  carbonate, 
and  the  soda  becomes  caustic.  It  is  only 
necessary  to  separate  the  carbonate  of  lime 
from  the  caustic  soda  by  filtration.  In  this 
solution  of  caustic  soda,  which  is  diluted 
more  or  less,  according  to  circumstances, 
the  foul  metallic  fabric  is  to  be  immersed. 
After  remaining  a  short  time  (a  few  minutes 

*  Bulletin  de  l' Industrie  and  Newton's 
Journal . 
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will  suffice)  in  this  boiling  liquid,*  the  oil 
deposited  in  the  me.-hes  will  be  converted 
into  soap,  and  the  soot  and  coal  be  removed 
by  being  partially  dissolved.  When  the 
meshes  of  the  fabric  are  cleansed,  it  is  to  be 
brushed  with  a  hard  conical  brush,  which 
removes  any  substances  that  might  have  ad¬ 
hered  thereto ;  after  which  the  metallic 
fabric  is  to  be  wiped  inside  and  out  with  a 
wiper,  made  of  a  sponge  wound  upon  a 
stick,  and  in  order  to  prevent  the  formation 
of  rust  upon  the  fabric,  it  is  exposed  to  the 
heat  of  a  coke  or  other  ardent  fire,  until 
perfectly  dry.  It  will  be  seen  that  the  me¬ 
thod  of  cleansing,  above  described,  is  very 
simple,  and  founded  upon  a  well-known 
chemical  reaction,  but  it  will  be  found  to 
possess  considerable  advantages  over  the 
method  now  in  use. 

In  pointing  out  the  advantages  presented 
bv  Mr.  Mueseler’s  lamp,  M.  Devaux,  Chief 
Engineer  of  the  Mines,  acknowledges  that 
the  method  of  cleansing  by  fire , diminishes 
the  duration  of  metallic  fabrics  by  one  quar- 
ter.  If,  therefore,  the  results  of  this  method 
shall  be  found  successful  on  being  practi¬ 
cally  tried,  a  great  saving  will  be  effected  in 
mining  operations,  which  ought  not  to  be 
overlooked. 


MODE  OF  ENGRAVING  UPON  OR 
ORNAMENTING  STEEL  AND 
OTHER  METALS,  BY  MEANS  OF 
ELECTRICITY  * 

BY  DR.  J.  H.  BRING. 

The  means  proposed  by  the  author  consists 
of  an  application  of  electricity,  which  he  be¬ 
lieved  to  be  new. 

The  manner  i'n  which  he  has  succeeded  in 
producing  marks  or  sketches  upon  plates  of 
steel  is  as  follows  : — 

He  united  six  of  Smee’s  batteries,  in  each 
of  which  the  size  of  the  plate  of  platinised 
silver  wTas  about  three  square  inches.  He 
fixed  the  plate  of  steel  to  be  engraved  upon 
at  the  zinc  end  of  the  batteries.  Having 
placed  a  wire  of  considerable  length,  covered 
with  silk,  betwreeri  the  plate  of  steel  and  the 
zinc,  he  took  hold  of  the  wire  in  communi¬ 
cation  with  the  platinised  silver,  and  used  it 
as  a  etching  point  on  the  plate  of  steel.  A 
bright  electric  spark,  accompanied  by  a 
slight  attack  upon,  or  bite  into,  the  steel, 
was  the  result  each  time  the  wire  came  in 
contact  w  ith  the  plate. 

The  wire,  wrhich  served  as  a  graver,  was 
made  of  platinum  ;  the  part  which  he  took 


hold  of  was  enclosed  in  a  glass  tube,  in  order 
to  facilitate  its  being  more  easily  taken  hold 
of  and  moved,  and  to  protect  the  hand  from 
the  electric  shocks  to  which,  without  this 
precaution,  it  would  be  exposed. 

In  using  the  wire,  in  communication  with 
the  zinc,  as  an  etching  point,  and  attaching 
a  plate  of  steel  to  the  platanised  silver,  a 
totally  different  effect  is  produced.  With 
the  apparatus  thus  arranged,  the  spark  re¬ 
sub  ing  from  the  contact  of  the  wire  with  the 
plate  of  steel,  is  accompanied  by  the  de¬ 
position  of  a  very  small  portion  of  the  wire 
itself  upon  the  steel.  By  employing  w’ires 
of  different  materials,  such  as  gold,  silver, 
platina,  &c.,  a  variety  of  ornamental  designs 
may  no  doubt  be  produced  upon  surfaces  of 
polished  steel. 

The  effects  of  the  electrical  influence 
above  described  are  not  confined  to  steel ;  a 
nearly  similar  result  may  be  obtained  by 
substituting  plates  of  any  other  metal.  It 
is  to  be  presumed,  that  by  augmenting  the 
quantity  and  intensity  of  the  electric  cur¬ 
rents,  the  effect  upon  the  steel  or  other 
metal  would  be  propox  tionably  greater  ;  and 
it  is  very  probable,  that  by  modifying  the 
process,  its  application  might  be  advantage¬ 
ously  extended. 


APPLICATION  OF  ELECTRICITY  TO 
THE  IMPROVEMENT  OF  THE 
MANUFACTURE  OF  IRON* 

“  The  attention  of  the  iron-masters  has 
been  attracted  to  a  process  of  considerable 
importance  lately  introduced  into  their  ma¬ 
nufacture.  The  application  of  electricity, 
to  supersede  several  of  the  expensive  pro¬ 
cesses,  which  has,  it  is  stated,  been  tried  in  the 
Welsh  and  Derbyshire  furnaces  with  satis¬ 
factory  results.  It  appears  that  the  costly 
fuel  and  labor  required  for  the  purification 
of  the  ore  from  sulphur,  phosphorus,  and 
such  subtle  elements,  create  its  high  market 
value  ;  and  these,  being  all  electro-negative, 
have  induced  the  new  process,  whereby  the 
impure  stream  of  metal,  after  flowing  from 
the  blast,  is  in  its  moment  of  consolidation 
subjected  to  a  powerful  voltaic  battery,  which 
so  disengages  the  impure  components  that 
in  the  process  of  puddling  they  are  readily 
extracted.  The  London  blacksmiths,  it  is 
stated,  have  tested  this  iron  after  a  single 
reheating,  and  pronounce  it  equal  to  the 
best  metal  in  the  market.  By  the  same  pro¬ 
cess  an  experiment  wras  tried  by  Dr.  Ure, 
by  whom  a  soft  rod  of  iron  was  held  in  con- 

*  From  The  Mechanic *’  Magazine,  No. 
1,097,  Aug.  17,  1844. 
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tact  with  a  moderate  red  heat,  and  that  gen¬ 
tleman  is  understood  to  have  stated  that  in 
a  few  hours  the  metal  was  converted  into 
steel.  Should  these  facts  prove  what  they 
seem,  they  are  calculated  to  effect  most  se¬ 
riously  this  important  branch  of  our  trade.” 

The  process  referred  to  in  the  above  extract, 
is  that  for  which  Mr.  Arthur  Wall  obtained 
a  patent,  November  18th,  1843.  It  is  thus 
described  in  his  specification,  enrolled  May 
18th,  1844:— 

“  In  casting  a  bar  or  similar  mass,  the 
electric  current  is  caused  to  traverse  from 
end  to  end,  by  conductors  so  arranged,  that 
w  hen  the  metal  runs  into  the  mould  it  may 
complete  the  electric  circuit,  or  by  means  of 
a  wire  or  wires,  passed  from  one  end  of  the 
mould  to  the  other.  If  the  castings  are  ho¬ 
rizontal,  a  piece  of  wrought  iron  or  other 
conducting  material  is  placed  at  each  end  of 
the  mould,  which  is  made  of  sand,  or  other 
non-conducting  substance  ;  these  conductors 
are  then  connected  bv  wires  with  a  galvanic 
apparatus,  or  voltaic  pile,  or  electro-mag¬ 
netic  or  other  battery  ;  so  that,  when  the 
melted  iron  is  run  into  the  mould,  it  will 
complete  the  electric  circuit ;  and  the  pa¬ 
tentee  prefers  to  continue  the  electric  cur¬ 
rent  for  some  time  after  the  iron  has  solidi¬ 
fied.  When  the  castings  are  vertical,  a 
similar  arrangement  is  made  for  the  passage 
of  the^  electric  current  through  the  metal  by 


placing  a  conductor  at  the  top  and  bottom 
of  the  mould,  in  such  a  manner  that  the 
electric  circuit  will  be  completed  the  moment 
the  mould  is  filled  with  liquid  iron. 

“  To  apply  electricity  to  iron  in  a  smelt¬ 
ing  furnace  or  cupola,  a  wrought- it  on  rod  is 
introduced  through  or  at  the  side  of  the  tap- 
hole,  until  it  comes  into  contact  with  the 
melting  metal,  and  another  wrought-iron  rod 
is  introduced  at  the  upper  or  posterior  part  of 
the  hearth,  or  through  one  of  the  tuyere 
holes,  until  it  reaches  the  metal  ;  the  outer 
ends  of  these  rods  being  then  connected  with 
a  battery,  the  electric  current  will  be  caused 
to  pass  through  the  iron,  care  being  taken 
not  to  continue  it  so  long  as  to  entirely 
decarburate  the  iron,  and  bring  it  to  a  mal¬ 
leable  state.  When  the  electricity  is  to  be 
applied  to  the  iron  in  a  puddling  or  balling 
furnace,  two  iron  rods  are  also  used,  one  of 
which  is  inserted  into  the  fused  metal,  and 
the  other  end  is  connected  with  a  battery  ; 
the  other  rod  is  attached  to  an  insulating 
handle  of  porcelain,  pottery,  or  other  non¬ 
conducting  substance,  and  a  wire  from  the 
battery  is  connected  to  it,  close  to  the 
handle.  By  means  of  the  handle,  the  ex¬ 
tremity  of  the  rod  is  caused  to  traverse  the 
iron  in  its  melted  state,  or  during  its  transi¬ 
tion  to  the  solid  state,  and  the  electric  cur¬ 
rent  will  therefore  pass  through  the  metal  in 
every  possible  direction.” 


Ill,  PHARMACY,  MATERIA  MEDICA,  THERAPEUTICS, 

&c. 


TREATISE  ON  THE  PASSAGE  OF 
SOME  MEDICINES  THROUGH 
THE  ANIMAL  ECONOMY,  AND 
ON  THE  MODIFICATIONS  WHICH 
THEY  UNDERGO  THEREIN.* 

BY  MM.  LAVERAN  AND  MILLON. 

Chemistry  furnishes  materia  medica  with 
the  active  principles,  by  which  we  are  ena¬ 
bled  to  establish  with  certainty  the  nature 
and  doses  of  medicines.  Notwithstanding 
this  new  expedient  so  properly  determined 
with  reference  to  a  great  number  of  medi¬ 
cinal  substances  usually  employed,  we  are 
yet  frequently  embarrassed  by  the  instability 
of  therapeutical  actions.  It  appeared  to  us 
interesting  to  observe  the  medicine  after  it 
had  been  submitted  to  the  capricious  in- 

*  Annales  de  Chiwis  ct  de  1  hisique, 
October,  1844. 


fiuence  of  the  organs,  to  notice  the  trans¬ 
formations  the  moment  it  leaves  the  economy, 
and  the  physiological  effects  produced,  and 
to  ascertain  in  that  way,  as  far  as  possible, 
some  useful  mutual  relations.  This  is  the 
object  of  the  researches  which  we  have  the 
honor  to  submit  to  the  judgment  of  the 
Academy. 

Most  of  our  observations  refer  to  the  ad¬ 
ministration  of  the  tartrate  of  soda  and  po- 
tassa.  We  observed  268  ingestions ;  sul¬ 
phate  of  soda  has  been  given  15  times, 
sulphur  4  times,  salicine  was  taken  by  10 
patients. 

In  all  these  observations  we  prepared  the 
medicines  ourselves  ;  their  doses  and  inges¬ 
tion  were  carefully  superintended.  We  en¬ 
deavored  likewise  to  be  as  accurate  as  pos¬ 
sible  with  regard  to  the  examination  of  the 
disease,  the  determination  of  its  nature  and 
different  stages. 
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It  will  appear  in  the  sequel  by  what  mo-  becomes  of  the  red  which  is  proper  to  sul- 
tives  we  were  guided  in  experimenting  on  phuric  acid,  the  operation  is  discontinued, 
the  cho:ce  of  medicines.  The  investigation  For  further  information,  we  refer  the 
of  substances  adminstered  on  leaving  the  reader  to  Gay  Lussac’s  instructions, 
economy  extended  merely  to  the  products  of  It  was  necessary  to  ascertain  whether,  in 
the  urinary  secretion.  the  case  of  the  urine  being  acid  or  neutral, 

Tartrate  of  Soda  and  Potassa. — This  the  soda  and  potassa  notwithstanding  es- 
salt,  very  much  employed  in  the  days  of  caped  in  combination  with  undecomposed 


Lemeiy,  then  called  salt  of  Leignetti,  figures 
still  in  the  materia  medica  as  a  gentle  pur¬ 
gative.  It  was  given  in  30  to  50  grammes 
(from  1  to  1§  of  an  ounce)  without  creating 
the  slightest  inconvenience.  The  adminis¬ 
tration  of  this  salt  fixed  our  researches  on 
a  point  which  justly  excited  the  attention 
some  years  since.  We  allude  to  the  con¬ 
version  of  organic  salts  of  soda  and  potassa 
into  carbonates  of  the  same  bases.  Since 
the  observations,  due  to  Wohler,  have  been 
made  on  animal*,  with  reference  to  alkaline 
tartrates,  citrates,  and  acetates,  their  trans¬ 
formation  into  carbonates  has  been  consi¬ 
dered  as  an  invariable  phenomenon.  The 
conversion,  however,  is  of  extreme  insta¬ 
bility  :  in  the  sequel  a  most  general  idea  of 
the  matter  may  be  conceived  by  the  results 
which  wre  obtained.  Of  268  ingestions  of 
the  double  tartrate,  175  were  followed  by 
urine  to  a  more  or  less  degree  of  an  alkaline 
reaction,  87  urines  were  acid,  and  6  urines 
sensibly  neutral.  On  following  certain  rules 
the  whole  of  the  salt  of  Leignetti  may  be 
expelled  by  the  intestinal  tube  ;  the  passage 
of  the  salt  by  the  urine  is  then  a  very  rare 
case.  On  the  contrary,  we  may  cause  the 
same  salt  to  penetrate  the  absorbent  vessels, 
and  in  that  manner  saturate  the  urine  with 
enormous  doses  of  the  alkaline  carbonate. 
The  evacuation  of  the  tartrate  by  the  intes¬ 
tines  becomes  then  an  exception  ;  and,  if  it 
happens  at  all,  the  tartrate  is  but  incom¬ 
pletely  eliminated  by  alvine  evacuations. 

If  the  greater  part  of  medicines  is  sub¬ 
ject  to  similar  variations,  and  it  can  hardly 
be  presumed  that  it  be  otherwise,  it  appears 
how  important  it  must  be  for  the  healing  art 
to  throw  a  light  on  the  means  of  avoiding 
this,  or  occasionally  to  turn  it  to  advantage. 

The  alkaline  nature  communicated  by  the 
Leignetti  salt  to  the  urine  may  most  exactly 
be  appreciated  by  the  normal  sulphuric  acid 
employed  by  Gay  Lussac  in  the  assays  of 
soda  and  potassa  of  commerce.  The  urine 
is  collected  in  proper  vessels,  and  kept  at 
a  low  temperature,  if  the  experiments  are 
made  in  the  hottest  season.  The  urine  of 
24  hours  was  measured,  or  separately  each 
time  of  emission  ;  of  this  1  decilitre  (3 
ounces)  waa  colored  blue  by  tincture  of 
litmus  ;  and  then  from  the  vessel  for  alkali- 
metrical  essays  the  sulphuric  acid  was  thrown 
into  it  drop  by  drop.  When  the  tincture 


tartaric  acid,  or  any  other  organic  acid.  It 
was  likewise  possible  that  one  portion  of  the 
alkalies  was  contained  in  the  urine  as  a  car¬ 
bonate,  and  another  in  combination  with 
some  organic  acid. 

To  ascertain  this,  a  given  weight  of  the 
urine  is  to  be  evaporated  to  siccity,  this  re¬ 
sult  cal<  fined,  and  then  the  charcoal  obt fined 
burned  in  the  open  air.  If  we  de-ire  to  de¬ 
termine  by  this  operation  the  quantity  of 
salts  contained  in  the  urine,  we  always  find 
that  the  complete  combustion  of  the  car¬ 
bonaceous  matter  is  very  difficult,  offering  a 
particular  obstacle  by  the  presence  of  the 
alkaline  carbonates.  By  a  simple  process 
we  removed  the  causes  rendering  the  ope¬ 
ration  slow.  When  the  direct  calcination  is 
somew'hat  advanced,  we  with  precaution  let 
fall  from  a  phial,  previously  weighed,  a  little 
of  finely-powdered  chlorate  of  potassa ;  in 
some  instances  the  residue  becomes  white. 
The  quantity  of  chloride  of  potassium  an¬ 
swering  to  the  quantity  of  the  chlorate  em¬ 
ployed  must  then  be  subtracted. 

With  particular  reference  to  the  salt  of 
Leignetti,  we  chiefly  endeavored  to  determine 
the  quantity  of  alkali  contained  in  the  residue 
left  on  calcination.  We  ascertained — 1st, 
that  the  quantity  of  the  alkaline  or  earthy 
carbonate  obtained,  on  calcination  of  a  nor¬ 
mal  urine  saturated,  from  15  to  25°  of  the 
alkalimetrical  vessel  ;  2nd,  that  this  pro¬ 
portion  of  alkali  was  not  augmented  in 
urines  which  were  of  a  neutral  or  acid  re¬ 
action,  in  consequence  of  the  administration 
of  the  tartrate  of  soda  and  potassa  ;  3rd, 
that  the  urine  rendered  alkaline  by  the  ad¬ 
ministration  of  the  same  salt,  gave  residues 
in  which  the  quantity  of  alkali  indicated  in 
the  fresh  urine  was  augmented  only  by  from 
15  to  25  alkalimetrical  degrees. 

It  was  therefore  invariably  the  case  that 
the  salt  of  Leignetti  was  not  eliminated 
by  urine  in  the  state  of  tartrate,  and  that 
such  as  entered  this  channel  was  entirely 
converted  into  a  carbonate. 

After  havingestablished  these  first  bases,  we 
were  able  in  the  months  of  December,  1843, 
January,  February,  March,  and  April,  1844, 
with  very  great  exactness  ,  determine  the 
acid,  neutral  or  alkaline  state,  and  the  de¬ 
gree  of  alkalinity  of  268  urines  rendered 
subsequently  to  the  administration  of  the 
salt  of  Leignetti ;  in  tl  e  case  of  the  conver- 
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sion  of  the  alkalmi“  tartrate  into  a  carbonate, 
we  found  it  an  easy  matter  to  refer  it  to  the 
dose,  the  mode  of  administration,  the  state 
of  the  organs,  and  the  individual  disposi¬ 
tions. 

When  the  salt  of  Leignetti  was  taken  in 
short  intervals  and  large  doses,  40 — 50 
grammes  (1 — 1§  ounces)  at  one  time,  it 
tended  to  concentrate,  its  effects  in  the  diges¬ 
tive  organs.  Vomiting  was  very  rare,  but 
the  ingestion  was  always  followed  by  several 
liquid  openings  of  the  bowe's.  When  the 
patients  experienced  nothing  with  reference  to 
the  intestinal  tube,  the  case  was  an  exception  ; 
but  then  the  urine  rendered  was  alkalinic. 

Prescribed  on  the  contrary  in  small  doses, 
or  in  refracted  doses,  so  that  15,  20,  30, 
or  40  grammes  (•£,  ■§,  1 — !■£  ounce)  were 
taken  within  eight  or  ten  hours,  the  tar¬ 
trate  produced  effects  of  an  opposite  na¬ 
ture.  In  this  case  the  purgative  virtue 
was  the  exception ;  the  alkalinity  of  the 
urine  became  the  habitual  state;  one  litre 
(2  pounds)  of  urine  could  saturate  250 
divisions  of  the  alkalimetrical  vessel ;  there¬ 
fore  considering  merely  the  tartrate  of  soda 
and  potassa,  we  find  that  on  administering  it 
in  large  doses,  it  is  directly  expelled  by  the 
movements  of  the  intestines,  and  by  the 
liquids  secreted  on  the  surface  of  the  mucous 
membrane,  covering  it,  whereas  small  quan¬ 
tities  of  it,  though  repeatedly  taken,  pene¬ 
trate  the  economy,  are  transformed  by  it, 
the  combustible  portion  of  their  elements 
being  brought  to  the  last  stage  of  oxidation, 
and  finally  eliminated  by  the  urine  in  the 
state  of  alkalioic  carbonates.  In  the  first 
case  it  is  indigestion  ;  in  the  second,  assimi¬ 
lation,  secretion;  there  it  is  rather  a  medi¬ 
cine,  here  a  nutritious  substance. 

Still  here  the  difference  of  action  was  to  be 
found  in  the  dose,  according  to  the  part  acted 
by  individual  disposition  and  the  various 
states  of  organisation. 

Robust  people  affected  with  slight  indis¬ 
position  are  best  qualified  to  digest  the  tar¬ 
trate.  It  is  in  this  category  that  we  meet 
with  cases  in  which,  notwithstanding  the  salt 
of  Leignetti  was  administered  in  a  large 
dose  at  once,  it  was  by  way  of  exception 
partially  digested.  Feeble  subjects  show  a 
contrary  disposition ;  the  purgative  effect 
takes  place.  In  cases  of  the  kind,  notwith¬ 
standing  the  fractioned  doses,  we  may  even 
arrive,  though  rarely,  at  obtaining  urines  of 
an  acid  reaction.  Habitual  constipation,  even 
that  which  depends  on  an  apparent  disease 
of  the  brain  or  medulla,  was  a  condition 
promoting  the  absorption  :  a  patient  attacked 
by  a  cerebral  apoplexy,  without  being  purged 
digested  40  grammes  of  the  tartrate  taken  at 
one  dose ;  a  litre  (2  pounds)  of  the  urine 


saturated  150 — 190  divisions  of  the  allja- 
linimetrieal  vessel. 

Individuals  suffering  under  derangements 
of  the  digestive  canal,  or  diarrhoea,  have 
very  little  capacity  to  absorb  the  salt  of 
Leignetti,  and  in  this  latter  case  the  urine 
is  almost  always  acid.  The  same  happens 
when  the  chief  affection  is  fever.  Notwith¬ 
standing,  however,  the  most  unfavorable 
conditions  for  the  combustion  if  the  double 
tartrate  be  present,  this  substance  may  yet 
be  forced  to  penetrate  into  the  organs  of 
absortion.  We  arrive  to  that  first  by  frac¬ 
tioning  the  doses,  next  by  continuing  to  em¬ 
ploy  this  salt ;  the  first  day  the  nrines  are 
acid,  the  second  and  the  third  already  de¬ 
cidedly  alkaline.  In  following  the  simple 
rules  just  indicated,  we  sometimes  met  wi  ll 
several  of  the  anomalies  known  to  physicians 
and  observers  in  general.  A  case  of  the 
kind  was  that  of  a  man  laboring  under  acute 
pneumonia.  He  digested  one  ounce  of  the 
salt  of  Leignetti  administered  to  him  at  one 
time,  and  his  very  abundant  urines  saturated 
120  divisions  of  the  alkalimetrical  vessel; 
but  by  a  remarkable  coincidence  the  patient 
continued  to  have  appetite. 

The  means  of  transforming  the  double 
tartrate  into  an  alkaline  carbonate  being 
well  established,  we  examined  which  use  the 
healing  art  might  derive  from  this  circum¬ 
stance. 

Here  it  must  be  said  that  we  hoped  to 
find  in  the  passage  of  the  alkaline  car¬ 
bonates  into  the  circulation  a  means  of 
modifying  those  diseases,  in  which  the  blood 
is  distinguished  by  its  greater  plasticity,  and 
excess  of  fibrin.  Hence  we  made  our  first 
experiments  with  patients  laboring  under 
acute  pneumonia  and  articular  rheumatism. 
The  resistance  which  in  some  cases  was 
hindering  the  absorption  on  being  removed, 
we  analysed  the  blood  by  the  method  con¬ 
trived  by  Dumas,  and  made  popular  by  the 
publications  of  Andral  and  Gav  arret.  But 
on  having  analysed  the  blood  of  ten  vene¬ 
sections,  were  obliged  to  admit  that  the 
quantity  of  fibrin  did  not  diminish,  and 
that  the  cupping  was  just  as  strong  as  when 
no  tartrate  was  administered.  In  the  greatest 
number  of  patients,  however,  the  proportion 
of  urea  was  considerably  augmented,  which 
indicates  a  more  rapid  combustion.  We 
ought,  perhaps,  to  have  longer  continued 
chemically  to  examine  the  blood ;  but  it 
became  evident  to  us  that,  notwithstanding 
the  formation  of  the  alkaline  carbonate,  the 
acute  rheumatisms  and  pneumonies  followed 
the  ordinary  course.  We  preferred  remain¬ 
ing  within  prudent  limits,  though  it  may 
appear  to  have  been  too  scrupulous,  and 
interrupted  our  researches  in  such  a  grave 
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matter,  when  there  was  no  '  other  motive 
than  a  kind  of  scientific  curiosity. 

The  increase  of  the  oxidating  power,  ren¬ 
dered  evident  by  the  presence  ot  the  urea  in 
excess  in  cases  most  unfavorable  to  the  ab¬ 
sorption  of  the  salt  of  Leignetti,  led  us  to 
a  new  series  of  experiments.  By  this  we 
may  find  the  therapeutical  application  of  the 
double  tartrate,  considering  the  rules  which 
we  laid  down  when  speaking  of  its  conver¬ 
sion  into  the  alkaline  carbonate. 

The  acceleration  of  the  oxidating  powers 
led  to  the  administration  of  the  alkaline  tar¬ 
trate  in  cases  in  which  it  was  requisite  to 
ra  se  the  languishing  nutrition.  Its  efficacy, 
under  similar  circumstances,  was  generally 
most  fully  confirmed.  We  confine  ourselves 
to  quoting  some  inst  inces  proper  to  show  this 
effect  in  all  its  clearness. 

A  patient,  laboring  under  hypochon¬ 
driacal  monomania  ,  was  much  weakened,  and 
rendering  daily  from  6  to  8  pounds  of 
urine.  This  liquid,  being  less  dense  than  in 
its  normal  state,  in  a  cold  temperature  depo¬ 
sited  carbonate  of  lime  ;  on  boiling,  a  fresh 
qua  tity  of  carbonate  of  lime  was  separated, 
and  urea  was  only  in  a  very  inconsiderable 
quantity  contained  therein.  Under  the  influ¬ 
ence  of  the  administered  tartrate,  according 
to  the  method  of  absorption,  the  urines  were 
brought  back  to  their  normal  quantity ; 
their  density,  and  the  desirable  physiological 
constitution  restituted.  The  health  of  the 
patient,  on  the  whole,  improved  remarkably, 
but  the  monomania  did  not  disappear. 

Another  patient,  laboring  under  a  heavy 
albuminuria,  was  treated  by  the  tartrate  ; 
the  albumen  disappeared  in  the  urines,  they 
were  reduced  to  their  normal  proportion, 
but  this  known  dreadful  disease,  however, 
wenc  on  in  its  course,  and  the  patient  was 
lost — a  proof  that  the  insufficiency  of  the 
healing  art  goes  beyond  the  actions  of  the 
secondary  phenomena  of  life. 

Several  patients  affected  with  phthisic, 
their  fever  being  moderately  strong,  absorbed 
the  double  tartrate  with  facility,  without 
experiencing  any  fatigue  in  their  organs. 
The  whole  of  their  functions  were  amelio¬ 
rated  ;  we  are  far  from  thinking  that  there 
was  more  than  a  transitory  amelioration,  but 
this  was  obstacle  enough  to  our  observation, 
for  the  patients  leaving  the  hospital,  ceased 
to  be  the  objects  of  our  investigation.  With 
some  of  these  phthisical  patients  the  use  of 
the  salt  of  Leignetti  was  followed  by  more 
calmed  respiration  and  circulation.  .  In  one 
case  the  pulse  descended  from  90  to  40  pul¬ 
sations  and  remained  at  that  number  for 
longer  than  a  fortnight. 

It  may  easily  be  conceived  how  much  we 
were  desirous,  methodically,  to  examine  the 


action  of  the  double  tartrate  in  diseases 
characterised  by  an  abnormal  secretion  of 
uric  acid.  This  is  most  commonly  the  case 
of  gravel  and  urinary  calculus,  the  admi¬ 
nistration  of  the  salt  of  Leignetti  appearing 
admirably  qualified  to  act  against  these  af¬ 
fections.  It  communicates,  indeed,  a  par¬ 
ticular  activity  to  digestion  ;  and  the  alka¬ 
line  carbonate  produced  is  very  proper  for 
dissolving  the  uric  acid,  and  this  carbonate 
penetrates  in  a  dose  which  may  amount  to 
15  or  20  grammes  in  24  hours.  We  may 
add  that  the  medicine  may  be  absorbed  to¬ 
gether  with  the  food ;  and  as  this  latter 
seems  to  be  the  most,  direct  cause  of  the 
evil,  the  remedy  is  produced  in  the  very 
source  of  the  affection.  These  views  are 
finally  confirmed  by  what  is  commonly 
practised  in  cases  of  gravel  and  calculus, 
namely,  the  use  made  of  red  fruit.  The 
salt  of  Leignetti  offers  the  active  principles 
of  these  latter  substances  in  a  constant  form, 
which  may  be  given  in  any  desired  dose,  and 
in  any  circumstances  appropriated  to  the 
individual  dispositions. 

The  insufficiency  of  military  praxis  pre¬ 
vented  us  from  practically  examining  these 
views,  which,  however,  follow  of  themselves  ; 
but  they  will  not  fail  to  receive  the  control 
of  experience  on  another  occasion. 

ON  THE  ADMINISTRATION  OF  SULPHATE 

OF  SODA,  SULPHUR,  AND  SALICINE. 

After  having  examined  the  transformation 
of  a  medicine  which  was  partly  burned,  and, 
to  a  certain  extent,  contributed  to  nutri¬ 
tion,  we  wished  to  observe  the  passage  of  a 
substance,  the  elements  of  which,  being 
strongly  oxidated,  could,  in  the  animal 
economy,  undergo  no  new  oxidation.  We 
selected  the  sulphate  of  soda.  The  urines 
normally  contain  sulphuric  acid,  the  propor¬ 
tion  of  which  was  determined.  Eight  ana¬ 
lyses,  made  with  urines  of  adults,  collected 
at  various  hours  of  the  day,  induced  us  to 
admit  that  this  proportion  varies  from  2  to 
2£  grammes  per  litre  (0  2  to  0‘25  percent.), 
supposing  the  anhydrous  sulphuric  acid  to 
be  SO3. 

It  will  not  be  necessary  to  enter  into  long 
details  in  our  observations.  We  sum  them 
up  in  saying  that  the  sul,  hate  of  soda  follows 
in  its  passage  the  same  laws  as  the  salt  of 
Leignetti.  Taken  in  fractional  doses  by 
individuals  strongly  constituted  and  but 
slightly  indisposed,  the  salt  is  absorbed  and 
eliminated,  unmodified  only  partially  by  the 
urines.  We  made  from  10  to  15  grammes 
of  sulphate  of  soda  pass  into  the  urine. 

It  would  have  been  easy  to  augment  even 
that  quantity,  but  without  profit  for  the  ob¬ 
servation. 
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Under  contrary  circumstances :  a  feeble 
subject,  one  strong  dose  being  administered, 
the  fever  still  in  activity,  and  the  digestive  or¬ 
gans  deranged,  the  urines  contain  only  the 
normal  quantity  of  sulphuric  acid.  Nothing 
of  the  sulphate  of  soda  was  introduced. 

With  reference  to  this  salt,  it  cannot  be 
overlooked  that  the  action  of  the  organ  of 
absorption  is  analagous  to  combustion. 

The  administration  of  sulphur  furnished 
us  with  negative  results.  It  seemed  neither 
to  burn  nor  at  all  to  enter  into  the  economy. 
In  making  use  of  the  analytical  means,  most 
proper  to  discover  it  in  whatever  combina¬ 
tion  it  may  exist,  it  could  not  be  detected. 
In  four  cases  in  which  it  was  ingested  by 
individuals  endowed  with  a  proper  absorb¬ 
ing  disposition,  the  urines  contained  only 
the  normal  quantity  of  sulphuric  acid. 

With  regard  to  salicine,  we  have  been  in¬ 
duced  by  its  inertness  in  a  therapeutical 
point  of  view,  signalised  already  several 
times  to  administer  it  only  in  some  cases 
of  slight  intermittent  fevers.  It  was  in¬ 
teresting  to  ascertain  whether  this  sub¬ 
stance,  which  is  entirely  combustible,  but 
which  contains  a  strong  proportion  of  car¬ 
bon,  and  very  notably  differs  from  other 
alimentary  principles,  does  not  undergo  a 
peculiar  transformation. 

Experiments  repeated  ten  times  gave  al¬ 
ways  the  same  result. 

The  urines  following  the  ingestion  of  sali¬ 
cine,  contain  all  hydruret  of  salycile  or 
satycic  acid.  We  could  find  no  means  ex¬ 
actly  to  determine  the  amount  of  these  two 
substances,  and  to  find  out  the  relation  be- 
ween  their  quality  and  that  of  the  salicine 
employed.  But  the  characteristic  reaction 
which  the  hydruret  of  salycile  and  silicic  acid 
produce  with  the  persalts  of  iron,  is  invaria¬ 
ble.  The  violet  coloration  is  most  intense. 
It  is  found  in  the  produce  of  distillation  of 
the  urine,  both  in  its  alcoholic  and  etheric 
extracts  ;  even  crystals  of  salvcic  acid  may 
be  extracted  from  the  urine  without  much 
trouble. 

A  fact  of  this  kind  shows  the  variety  of 
principles  which  a  carefully  instituted  che¬ 
mical  investigation  may  enable  us  to  discover 
in  urines  ;  but  it  is,  moreover,  remarkable 
to  notice,  how  the  oxidating  powers  of  the 
economy  act  on  salicine,  producing,  of  the 
organic  elements  contained  in  this  substance, 
bodies  identical  with  those  obtained  in  labo¬ 
ratories.  Our  organs  in  the  action  of  com¬ 
bustion,  work  like  a  mixture  of  sulphuric 
and  chronic  acids,  or  rather  like  potassa  in 
a  state  of  fusion,  viz.,  as  the  most  energeti¬ 
cal  oxidating  agents.  It  is,  undoubtedly,  a 
very  restricted  instance  of  the  great  pheno¬ 
menon  of  combustion,  which  every  where 


accompanies  the  phenomena  of  life;  but  by 
the  simple  fact  of  the  transformation  of 
salicine,  by  the  striking  reaction  by  which 
it  is  discovered,  the  principal  demonstration 
seems  to  gain  more  ground. 

■ — nt. — 


FATAL  CASE  OF  POISONING  WITH 
CARBONATE  OF  LEAD.* 

Mr.  Snow  read  a  paper  before  the  ’West¬ 
minster  Medical  Society,  on  a  case  of  this 
kind,  which  came  under  his  notice  in  May 
last.  A  child  five  years  of  age  ate  a  portion, 
not  so  big  as  a  marble,  of  white  lead,  ground 
up  with  oil,  on  a  Saturday  night  :  on  Sun¬ 
day,  Monday,  and  Tuesday,  he  suffered  from 
pain  in  the  abdomen,  and  costiveness.  His 
parents,  thinking  what  he  had  eaten  was 
putty,  did  not  consider  his  illness  dangerous, 
and  did  not  apply  for  advice,  but  gave  seve¬ 
ral  doses  of  purgative  medicine ;  and  the 
bowels  were  moved  on  Tuesday  evening,  for 
the  first  time.  During  Tuesday  night  the 
child  became  rapidly  worse,  and  vomiting 
was  added  to  the  other  symptoms.  Mi.  8. 
was  called  in  on  Wednesday  morning,  and 
found  him  vomiting  constantly  a  brownish 
liquid,  streaked  with  blood,  and  complaining 
of  great  pain,  chiefly  in  the  epigastrium. 
His  face  was  swollen  and  purple,  and  there 
was  effusion  of  apparently  coagulats  d  blood 
under  the  conjunctivse,  and  oozing  of  blood 
from  the  nostrils,  and  the  body  was  spotted 
with  petechise.  The  gums  were  tense,  and 
very  white.  Pulse  140,  and  hard  ;  skin  hot. 
Leeches  were  applied  to  the  epigastrium, 
and  an  emulsion  containing  Epom  salts  was 
given  ;  but  he  got  rapidly  worse,  and  died 
within  five  hours  of  the  first  visit,  and  about 
ninety  hours  after  taking  the  poison.  He 
passed  some  very  offensive  motions,  of  a 
peculiar  greenish  black  color,  before  he  died. 

An  examination  of  the  body  was  made 
eighteen  hours  after  death.  A  considerable 
quantity  of  serum,  deeply  tinged  with  blood, 
was  found  in  the  pericardium,  both  pleurae 
and  the  peritoneum.  There  was  ecchymosis 
of  the  surface  of  the  lungs,  and  they  were 
engorged  posteriorly.  The  heart,  as  well  as 
the  liver  and  kidneys,  was  soft  and  flabby, 
and  there  was  a  little  red  fluid  blood  in  the 
ventricles.  The  oesophagus  was  heals hy,  ex¬ 
cept  two  spots  of  ecchymosis  near  its  lower 
end.  The  stomach  exhibited  marks  of  in¬ 
tense  inflammation,  the  mucous  membrane 
being  much  injected,  and  of  a  very  dark -red 
color  throughout  all  its  extent.  The  rest  of 
the  alimentary  canal  was  healthy,  except  a 
little  redness  of  the  coecum.  Poison  could 
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not  be  detected  in  the  contents  or  tissue  of 
the  stomach,  or  in  the  matter  vomited. 

In  the  authors  to  whom  he  had  referred, 
be  (Mr.  S.)  had  not  met  with  a  fatal  case  of 
acute  poisoning  by  carbonate  of  lead.  Dr. 
Taylor  related  a  case  attended  by  Mr.  Cross, 
in  which  a  woman  took  six  or  eight  drachms, 
by  mistake,  and  recovered  under  the  use  of 
remedies;  and  Dr.  Christison  quoed  from 
a  G-rman  journal  the  case  of  a  young 
woman,  who  swallowed,  accidentally,  an 
ounce  and  a  half,  without  any  bad  effect 
whatever,  either  at  the  time  or  afterwards  ; 
that  it  wras  very  poisonous,  however,  we  had 
sufficient  evidence,  for  the  carbonate  was  the 
form  in  which  lead  was  introduced  into  the 
system  of  painters  and  most  artisans  who 
suffered  from  it.  In  the  case  quoted  from 
Dr.  Taylor,  and  in  the  cases  recorded  of 
poisoning  by  the  other  salts  of  lead,  vomit¬ 
ing,  and  other  symptoms  of  violent  gastric 
irritation,  came  on  s  >on  after  the  ingestion 
of  the  poison;  but  this  child  seemed  to 
suffer  only  from  lead  colic  for  the  first  three 
days,  and  the  gastritis  appeared  only  to 
come  on,  or  at  least  to  become  severe,  about 
twelve  hours  before  he  died.  This,  pro¬ 
bably,  depended  on  the  incorporation  of  the 
white  lead  into  a  tough  mass,  with  oil,  which 
might  retard  its  effects,  and  cause  it  to  act 
only  by  little  and  li  tie  in  proportion  as  it 
became  digested. 

Mr.  Hancock  remarked  that  the  symptom 
of  relaxation  of  the  sphincter  ani  in  the  case 
detailed,  had  been  considered  by  Mr.  Snow 
as  very  remarkable  and  unusual.  Now,  he 
(Mr.  H.)  had  repeatedly  seen  that  condition 
of  the  muscle  in  question  in  cases  of  concus¬ 
sion  of  the  brain,  and  of  injury  of  the  spinal 
cord,  the  relaxation  continuing  in  some  cases 
for  several  days,. and  the  patients  ultimately 
recovering. 

Mr.  Snow  replied  that  his  observation  with 
reference  to  the  sphincter  ani  had  reference 
to  cases  of  acute  disease,  in  which  the  brain 
and  spine  were  not  primarily  involved.  He 
still  thought  that,  in  cases  of  that  descrip¬ 
tion,  it  was  very  unusual  to  find  the  sphincter 
relaxed. 

Dr.  Chowne  said  that  the  question  mooted 
by  Mr.  Snow  respecting  the  relative  poison¬ 
ous  powers  of  carbonate  and  acetate  of  lead, 
was  one  of  much  importance.  II is  own 
opinion  was,  that  the  carbonate  was  most 
poisonous.  The  effects  of  carbonate  of 
Dad,  when  dissolved  in  water  and  drank, 
were  well  known.  Fortunately,  however, 
this  accident  was  unlikely  to  occur,  for  it  was 
only  when  water  was  quite  pure  that  lead 
became  soluble.  As  commonly  received  into 
our  cisterns,  water  had  no  chemical  effect  on 
lead,  because  the  fluid  held  some  neutral  salt 


in  solution.  It  must  be  remembered,  also, 
that  anything  like  galvanic  action  prevented 
the  decomposition  of  the  lead,  and  this  gal¬ 
vanic  action  might  arise  from  the  presence  of 
a  few  iron  nails.  Cuses  of  poisoning  by 
acetate  of  lead  were  more  frequent  than 
those  by  the  carbonate.  The  sphincter  ani 
was  seldom  relaxed  in  cases  of  poisoning  by 
carbonate  of  lead  ;  a  case  was  recorded,  how¬ 
ever,  in  which  the  use  of  a  lead  lotion  to 
haemorrhoids  produced  relaxation  of  the 
sphincter. 

Mr.  Brooke  recollected  examining  a  man 
who  had  died  from  the  effects  of  lead  colic. 
There  was  a  very  unusual  appearance  of  the 
pleurae,  both  of  which  were  remarkably  dry 
and  shining,  and  though  the  costal  and 
pulmonic  layer  were  not  adherent,  they  were 
in  very  close  contact.  Tue  body  was  ex¬ 
amined  the  day  after  death. 

Mr.  Seaton  referred  to  the  poisoning  of 
the  Queen’s  hounds  by  carbonate  of  Dad, 
in  consequence  of  the  water  they  drank  pass¬ 
ing  through  leaden  pipes,  and  observed  that 
in  this  instance  the  lead  could  be  separated 
by  repeated  filtration. 

Dr.  Chowne,  in  reference  to  the  effect  of 
lead  on  the  gums,  had  seen  a  great  number  of 
instances  in  which  the  blue  line  on  the  gums 
was  present  without  any  evidence  whatever 
that  lead  had  been  taken  into  the  system  ; 
and  he  had  seen  even  lead  colic  in  which 
there  was  no  tinge  of  the  gums.  Inquiries 
and  observations,  indeed,  most  carefully 
directed  to  this  point,  had  convinced  him 
that  the  presence  or  absence  of  the  blue  line 
on  the  margin  of  the  gums  had  no  certain 
connexion  with  the  administration  or  non¬ 
administration  of  lead.  One  of  the  most 
severe  cases  of  paralysis  he  had  ever  seen 
had  arisen  from  the  inhalation  of  Dad;  the 
patient  was  a  tailor,  who  had  worked  in  a 
room  which  had  been  recently  painted. 
Cases  of  poisoning  by  acetate  of  lead  were 
not  uncommon  ;  they  were  seldom  fatal, 
although  as  much  as  an  ounce  of  the  lead 
had  been  in  some  instances  taken. 

Mr.  Snow  said  that  the  dryness  of  the 
pleurae,  in  Mr.  Brooke’s  cases,  was  probably 
owing  to  other  causes  th  m  the  lead;  the 
dryners  wras  an  evidence  of  inflammatory 
action.  In  his  own  (Mr.  Snow’s)  case,  the 
cavity  of  the  pleurae  contained  a  quantity  of 
serum. 

Mr.  Wells  related  some  cases  in  which  all 
the  symptoms  of  poisoning  by  acetate  of  lead 
resulted  from  drinking  porter  which  had 
passed  through  leaden  pipes^, 

Mr.  Harding  said,  that  the  doses  of  the 
acetate  of  lead,  as  ordered  in  the  Pharma¬ 
copoeia ,  were,  as  a  general  rule,  much  too 
small.  In  active  haemorrhage  this  medicine 
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might  be  administered  in  very  large  doses 
with  perfect  safety.  He  had  seen  as  much 
as  thirty  to  forty  grains  of  it  given  in  the 
course  of  a  day  with  the  best  results. 

Mr.  Snow  said,  that  the  danger  of  the 
acetate  of  lead  consisted  less  in  the  largeness 
of  the  doses  than  in  the  long  continuance  of 
small  doses. 

Mr.  C.  Chowne  related  a  case  in  which 
an  ounce  of  the  acetate  of  lead  was  swallowed 
in  mistake.  The  patient  had  an  emetic  ad¬ 
ministered,  followed  by  Epsom  salts,  and 
quite  recovered. 


ON  THE  PREPARATIONS  OF  IRON 
RECENTLY  INTRODUCED  INTO 
PRACTICE. 

The  preparations  of  iron  are  most  de¬ 
servedly  in  high  esteem  with  practical  medi¬ 
cal  mer\.  The  reputation  of  these  prepa¬ 
rations,  in  the  treatment  of  diseases,  has 
probably  varied  less  for  a  long  time  past 
than  that  of  most  remedies  of  similar  pre¬ 
tensions.  There  are,  indeed,  some  indica¬ 
tions  of  their  having  been  held  for  a  time, 
since  the  commencement  of  this  century,  in 
a  degree  of  suspicion  with  a  part  at  least  of 
the  profession.  And  this  suspicion  seems 
to  have  arisen  from  their  well-known  power 
of  acting  as  a  stimulus  to  the  vascular  sys¬ 
tem — -of  increasing  the  force  and  frequency 
of  the  heart’s  action — a  property  which  was 
naturally  enough  thought  to  be  incompatible 
with  their  use  in  any  chronic  disease,  where 
by  possibility  there  might  be  inflammatory 
action  secretly  going  on. 

But  it  seems  now  well  established  that 
there  are  chronic  diseases  attended  with  some 
degree  of  the  inflammatory  process — for  ex¬ 
ample,  chronic  inflammation  of  the  mucous 
membranes,  chronic  diarrhoea,  chronic  dy¬ 
sentery,  enlargement  of  the  liver  or  spleen, 
and  ulcerations  of  the  surface,  in  which  those 
conditions  are  present  that  determine  the 
utility  of  the  preparations  of  iron.  Besides, 
it  was  more  the  practice  some  years  back 
than  it  is  now  to  describe  morbid  alterations 
of  tissue,  such  as  so  often  characterise 
chronic  diseases,  to  inflammatory  action. 
And  if  the  recent  introduction  of  the  term 
diseased  nutrition ,  to  represent  a  part  of  the 
morbid  agency  in  the  production  of  textural 
alterations,  before  referred  to  inflammatory 
action,  has  been  of  no  other  use,  it  has  at 
least  left  us  more  free  to  observe  the  effects 
of  remedies  on  many  chronic  diseases,  with¬ 
out  the  bias  given  to  the  mind  by  the  ideas 
which  inflammation  cannot  but  call  up. 

As  respects  the  preparations  of  iron,  how¬ 
ever,  in  diseases  generally,  the  risk  at  pre- 
N.S.,  Yol.  II. 


sent  is,  from  the  universal  attention  paid  to 
them,  that  their  use  will  be  carried  beyond 
just  bounds,  rather  than  that  they  shall  be 
employed  less  than  they  deserve. 

And  yet  the  indications  for  the  use  of  iron 
in  diseases  have  always  been  tolerably  sim¬ 
ple,  and  perhaps  it  is  not  premature  to  pro¬ 
nounce  that  these  are  already  becoming  still 
more  simple  than  before.  We  refer  to  the 
exact  evidence  recently  brought  forward  of 
what  has  been  conjectured  for  many  years 
past — namely,  that  iron  used  as  a  remedy 
goes  directly  to  the  nutrition  of  the  blood, 
when  the  blood  has  fallen  into  an  impo¬ 
verished  state.  On  this  subject  the  memoir 
of  Andral  and  Gavarret  is  highly  interesting, 
as  well  as  Andral’s  more  recent  little  work, 
entitled  “  Hematologic.” 

It  is  hardly  too  speculative,  when  we  look 
to  the  facts  detailed  in  the  memoirs  just  re¬ 
ferred  to,  to  represent  the  state  of  the  sys¬ 
tem  which  calls  for  the  use  of  iron  in  the 
following  manner:-— The  iron  of  the  blood, 
in  the  healthy  state  of  the  system,  is  drawn 
from  the  orgahic  matters  containing  it  em¬ 
ployed  as  food  ;  but  in  certain  states  of  ill 
health  the  nutritive  powers  become  inade¬ 
quate  to  extract  a  sufficiency  of  iron  from 
the  ordinary  food,  for  the  maintenance  of 
the  blood  in  its  perfect  state  ;  while,  if  iron 
be  given  in  the  mineral  state,  the  blood  be¬ 
comes  restored  more  or  less  quickly  to  a 
healthy  constitution.  Thus,  then,  under  this 
view,  iron  becomes  an  aliment  rather  than  a 
medicine  ;  or,  like  common  salt  and  water, 
it  is  an  aliment  from  the  mineral  kingdom. 

Hence,  besides  the  old  indications  for  the 
employment  of  iron  drawn  from  the  languor 
of  the  circulation,  the  inactivity  of  the  re¬ 
spiratory  acts,  and  the  depression  of  the 
nervous  system,  we  obtain  in  addition  the 
impoverished  state  of  the  blood  or  the  pro¬ 
portionate  deficiency  of  the  red  corpuscles — 
a  deficiency  which  may  be  ascertained  with 
or  without  the  use  of  the  microscope.  The 
same  view  affords  a  satisfactory  rationale  of 
the  difference  between  the  effects  of  iron  as 
a  stimulant  on  the  living  system  and  those 
of  such  stimulants  as  alcohol,  opium,  and 
the  like.  The  latter  agents,  like  iron,  in¬ 
crease  the  force  of  the  circulation,  the  ac¬ 
tivity  of  the  respiratory  acts,  and  the  energy 
of  the  nervous  system  ;  while  digestion,  se¬ 
cretion,  and  absorption,  participate  in  the 
general  excitement,  and  the  whole  system 
feels  a  fresh  tone.  But  these  effects  are 
short-lived  ;  there  is  expended  on  them  much, 
of  the  ordinary  resources  destined  to  main¬ 
tain  the  body  in  vigor  lor  some  time  to 
come,  and  hence,  present  exhaustion  must 
ensue.  There  is  a  collapse  of  the  system, 
marked  by  languor  of  the  circulation,  de- 
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ficiency  of  respiration,  abatement  of  the 
healthy  vigor  of  secretion,  and  depression  of 
the  muscular  tone. 

And  the  reason  is,  because  the  last-named 
stimulants  possess  little  or  no  nutritive  pro¬ 
perty.  The  excitement  they  produce  is  ne¬ 
cessarily,  therefore,  a  process  of  exhaustion  ; 
unless,  indeed,  the  system  has  previously 
fallen  below  its  healthy  standard,  in  which 
case  such  stimulants  act  the  part  of  perma¬ 
nent  tonics,  by  bringing  the  functions  of 
maintenance  nearer  to  the  level  of  healthy 
vigor.  But  the  preparations  of  iron,  under 
the  view  above  referred  to,  not  only  stimu¬ 
late,  but  at  the  same  time  supply  to  the 
blood  the  means  of  sustaining  the  expendi¬ 
ture  of  substance  produced  by  their  stimulus. 

But  enough  of  these  generalities  :  we  pro¬ 
pose  to  give  a  short  notice  of  the  prepara¬ 
tions  of  iron  recently  brought  into  use. 

Notwithstanding  the  difficulty  of  prevent¬ 
ing  the  protosalts  of  iron  from  passing  spon¬ 
taneously  into  the  corresponding  persalts,  a 
very  general  belief  has  sprung  up  that  the 
former  are  of  greater  utility  in  a  medicinal 
point  of  view  than  the  latter.  It  is  true  that 
the  rust  of  iron  and  the  old  precipitated  car¬ 
bonate  are  known  by  long  experience  to  be 
beneficial  in  diseases,  and  it  is  equally  cer¬ 
tain  that  the  discovery  of  chemists  that  they 
are  not  carbonates  cannot  invalidate  their 
claim  to  this  title.  Why,  then,  it  may  be 
asked,  take  so  much  pains  to  exhibit  iron  in 
the  form  of  a  true  carbonate,  if  there  be  no 
experience  till  of  late  of  its  utility,  while 
there  is  the  experience  of  many  years  in 
favor  of  the  sesquioxide  into  which  the  car¬ 
bonates  spontaneously  pass  ?  But  since  it 
is  quite  possible  that,  while  the  sesquioxide 
is  useful,  the  true  carbonate  may  be  more 
useful,  let  us  consider  on  what  ground  of 
experience  the  latter  persuasion  rests.  The 
antihectic  mixture  of  Griffiths,  represented 
officinally  by  the  compound  mixture  of  iron 
and  by  the  compound  iron  pills,  has,  from 
an  early  period,  enjoyed  a  high  reputation 
among  practical  men,  in  spite  of  the  efforts 
of  chemists  and  pharmaceutists,  who  rest 
their  opinions  on  theory  too  little  qualified 
by  experience  in  the  actual  treatment  of 
diseases,  to  banish  it  as  unscientific. 

It  is  now  found  that  this  supposed  un- 
scientific  mixture  is  the  only  form  in  which 
we  have  any  long  experience  of  the  medi¬ 
cinal  effects  of  iron  in  the  state  of  carbonate. 
And  hence  arises  a  probability  that  the  repu¬ 
tation  of  'lie  compound  iron  mixture  in 
diseases  depends  on  the  iron  being  in  the 
state  of  carbonate  of  the  protoxide.  It  is 
retained  in  that  form  by  the  presence  of 
sugar,  which,  accordiug  to  the  singular  dis¬ 
covery  of  the  German  chemist  Klauer,  pre¬ 


vents  the  decomposition  of  the  carbonate  of 
the  protoxide  by  preventing  the  protoxide 
from  passing  into  the  state  of  sesquioxide. 
The  same  statement  applies  even  more  forci¬ 
bly  to  the  solid  form  of  the  same  combina¬ 
tion,  the  compound  iron  pills,  or  Griffith’s 
pills. 

Previous  to  the  announcement  of  Klauer ’s 
discovery,  Dr.  Clark,  of  Aberdeen,  had  pro¬ 
posed  to  preserve  the  precipitated  carbonate 
from  passing  into  sesquioxide  by  avoiding 
any  drying  of  it,  and  making  it  at  once, 
after  merely  squeezing  it,  into  an  electuary 
with  sugar  and  aromatics.  And  Dr.  Christi- 
son  had  also  previously  observed,  that  the 
iron  of  this  electuary  had  not  lost  its  car¬ 
bonic  acid  even  when  it  became  quite  dry. 

In  the  first  English  edition  of  the  Edin¬ 
burgh  Pharmacopoeia,  advantage  was  taken 
of  K1  o.uer’s  discovery,  and  a  saccharine  car¬ 
bonate  of  iron  introduced.  This  saccharine 
carbonate  is  found  to  be  a  mixture  of  the 
carbonate,  of  the  protoxide,  and  the  sesqui¬ 
oxide.  A  pill  of  the  saccharine  carbonate 
was  introduced  at  the  same  time.  Many 
practitioners  have  of  late  adopted  the  use  of 
the  carbonate  of  iron  made  extemporaneously 
at  the  moment  of  being  taken.  The  formulae 
for  this  purpose  contain  some  soluble  salt  of 
iron,  with  an  alkaline  carbonate,  as  the  solu¬ 
tion  of  the  sulphate  with  the  carbonate  of 
soda.  From  8  grains  of  sulphate  of  iron, 
and  10  grains  of  carbonate  of  soda  in  solu¬ 
tion,  an  effervescing  draught  is  obtained, 
containing  10  grains  of  carbonate  of  iron. 
The  tincture  of  the  muriate  is  also  used  in 
the  same  way  with  an  alkaline  carbonate. 
Besides  these  preparations,  the  sulphate  and 
the  black  oxide  contain  iron  in  the  state  of 
protoxide,  combined  in  the  latter  with  the 
sesquioxide.  Or  the  London  Pharmacopoeia 
'contains  three  preparations  in  which  the  iron 
is  in  the  state  of  protoxide — namely,  the 
mistura  ferri  composita,  the  pilulae  ferricom- 
positse,  aud  the  sulphate  of  iron  ;  wdiile  the 
Edinburgh  Pharmacopoeia  contains  the  same, 
with  the  exception  of  the  pilulee  ferri  com- 
positse,  and  has  besides  the  saccharine  car¬ 
bonate,  the  pills  of  the  saccharine  carbonate, 
and  the  black  oxide,  now  made  by  precipi¬ 
tation  after  the  formula  of  Wohler. 

More  recently  it  has  been  found  that  sugar 
has  also  the  effect  of  preserving  the  proti- 
odide  of  iron  from  passing  into  the  periodide. 
And  this  discovery  has  been  taken  advantage 
of  in  the  new  preparation  of  the  Edinburgh 
Pharmacopoeia,  the  ferri  iodidi  syrupus. 

The  most  important  new  officinal  prepara¬ 
tion  in  which  the  iron  is  in  the  state  of  ses- 
quioxidc,  is  the  hydrated  sesquioxide,  termed, 
rather  unhappily  we  think,  by  the  Edinburgh 
College,  ferrugo.  This  is  the  substance  re- 
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commended  as  an  antidote  to  arsenic,  and  it 
will  most  probably  be  found  to  supersede  the 
common  rust  and  the  sesquioxide  formed 
from  the  precipitated  carbonate. 

Besides  these  officinal  preparations,  many 
others  have  been  recommended  of  late,  and 
some  have  come  into  use. 

The  following  table  includes  those  more 
worthy  of  notice  : — 

Dose. 

Ferri  bromidum ....  ....  gr.  iii.  to  gr.  viii. 
Pilulse  ferri  bromidi  ....  gr.  i.  in  each. 

Ferri  citras . .  gr.  v.  to  gr.  viii. 

Ferri  ammonio- citras. .  . .  gr.  v.  to  gr.  viii. 
Ferri  et  quince  citras  ....  gr.  iii.  to  gr.  vi. 
Aqua  chalybeata  (citrate 
of  iron  in  water  charged 
with  carbonic  acid  and 
flavored  with  aromatics)  ^ii. 

Ferri  potassio-citras  ....  gr.  v.  to  gr.  viii. 
Liquor  ferri  potassio-ci- 
tratis. 

Ferri  tinctura  aurantiaca 
(iron  filings,  Seville 
oranges,  Madeira,  &c.)  3**  5SS* 

Ferri  lactas. .  . .  gr.  vi.  to  gr,  xii. 

in  the  day. 


Ferri  lactatis  syrupus. 

Ferri  lactatis  trochisci. 

Ferri  ammonio-tavtras  . .  gr.  v.  to  gr.  viii. 
Ferri  tannatis  syrupus. 

Ferri  confectio  com- 

posita .  §ss. 

The  bromide  of  iron  is  deliquescent  and 
very  soluble.  The  dose  is  from  three  to  eight 
grains.  The  pills  are  made  with  a  q.  s.  of 
extract  of  liquorice,  each  containing  one 
grain  of  bromide.  Their  use  is  against 
glandular  enlargements,  hypertrophy  of  the 
uterus,*  &c. 

The  citrate  and  ammonio-citrate  of  iron 
have  been  met  with  in  the  shops  for  some 
time.  The  citrate  is  permanent  in  air,  spar¬ 
ingly  soluble  in  water,  very  soluble  in  boiling- 
water,  and  the  solution  reddens  litmus- 
paper.  The  ammonio-citrate  is  deliquescent, 
soluble  in  cold  water,  neutral  to  test-paper. 
The  citrate  is  made  by  saturating  a  hot  solu¬ 
tion  of  citric  acid  with  moist  hydrated  ses¬ 
quioxide  of  iron ;  and  the  ammonio-citrate 
is  made  by  adding  enough  of  aqua  ammonia 
to  the  same  solution  to  render  it  neutral. 

The  citrate  of  iron  and  quinine  is  made  by 
mixing  four  parts  of  citrate  of  iron  with  one 
part  of  citrate  of  quinine.  The  citrate 
of  quinine  is  made  by  dissolving  pure  quinine 
in  a  solution  of  citric  acid. 

The  ammonio-citrate,  as  soluble,  is  pre¬ 
ferable  to  the  citrate.  The  dose  of  either 


*  See  Neligan,  Conspectus  of  the  Phar¬ 
macopoeias » 


is  from  five  to  eight  grains.  The  ammonio- 
citrate  should  be  given  in  solution.  The 
dose  of  the  citrate  of  iron  and  quinine 
from  three  to  six  grains.  The  form  of  pill 
answers  best  for  this  medicine.  The  uses  of 
these  preparations  are  much  the  same  as 
those  of  the  tartrate. 

The  aqua  chalybeata,  made  by  Bewleyand 
Evans  of  Dublin,  contains  13  grains  of  citrate 
of  iron  in  6  oz.  The  dose  is  2  oz.  two  or 
three  times  a-day. 

The  tinctura  ferri  aurantiaca  is  contained 
in  the  Wirtemberg  Pharmacopoeia.  It  is  an 
agreeable  preparation,  the  dose  being  from 
one  drachm  to  half  an  ounce. -f 

The  ferri-potassio  citras  and  its  syrup  are 
recommended  by  Dr.  Todd,  and  the  mode  of 
preparing  them  may  be  seen  in  the  Lancet , 
10th  September  1842,  p.  822. 

The  lactate  of  iron  contains  the  protoxide. 
It  is  met  with  in  small  acicular  greenish 
prisms,  or  in  powder  of  a  pale  green  color. 
It  contains  3  equivalents  of  water  of  crystal¬ 
lisation.  It  is  sparingly  soluble,  and  during 
solution  passes  into  a  higher  state  of  oxida¬ 
tion.  It  is  made  by  adding  iron-filings  to 
lactic  acid.  The  syrup  and  lozenges  are 
made  on  the  common  plan.  The  dose  of 
lactate  of  iron  is  from  6  to  12  grains  in  24 
hours.  Use  in  chlorotic  diseases,  atonic 
amenorrhcea,* * * §  Sec. 

The  syrup  of  tannate  of  iron  is  made  from 
citrate  of  iron  by  adding  simple  syrup,  syrup 
of  vinegar,  and  extract  of  galls.  The  iron  is 
said  to  be  in  the  state  of  protoxide. § 

The  ferri  ammonio-tartras  occurs  in  bril¬ 
liant  scales,  semi-transparent,  and  of  a  red¬ 
dish  brown  color.  It  is  soluble  iu  cold 
water.  It  consists  of  one  equivalent  of  tar¬ 
trate  of  protoxide  of  iron,  one  equivalent  of 
tartrate  of  ammonia,  and  four  of  water.  It 
is  made  by  adding  hydrated  sesquioxide  of 
iron  to  a  solution  of  tartrate  of  ammonia.  It 
is  permanent  in  composition,  and  is  given  to 
the  extent  of  from  5  to  8  grains,  in  powder, 
pill,  or  solution.  It  is  recommended  chiefly 
in  derangements  of  the  uterine  organs.  || 

The  confectio  ferri  composita,  made  ac¬ 
cording  to  a  formula  given  to  Mr.  Heathcote 

f  See  Medical  Times,  11th  March,  1843. 
p.  386.  London  and  Edinburgh  Journal  of 
Med.  Science,  January,  1843.  Neligan,  Con¬ 
spectus  of  the  Pharmacopoeias. 

+  Memoir  by  MM.  Gelis  and  Coute  ;  also 

Medico-Chirurgical  Review ,  October,  1840, 
p.  511;  and  Neligan,  Conspectus  of  the 
Pharmacopoeias. 

§  See  Medical  Times,  11th  March,  1843. 

[|  See  Procter,  in  American  Journal  of 
Pharmacy ;  also;  Neligan’s  Mat.  Med,,  p, 
359. 
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of  Gosport,  contains  clinkers,  the  scoriae  got 
from  the  blacksmith's  shop.  These  appear 
from  several  accounts  published  of  late  years 
to  have  been  long  a  popular  remedy.  Mr. 
Ileatheote  says  that  they  are  much  used  in 
Bath  under  this  form. 

Take  of  clinkers  reduced  to  an  impalpable 
powder,  8  oz.;  carbonate  of  magnesia,  A  oz. ; 
powdered  ginger,  1  drachm  ;  treacle,  a  suffi¬ 
cient  quantity :  make  an  electuary ;  %  oz. 
for  a  dose. 


POISONING  BY  ARSENIC  — ADMI¬ 
NISTRATION  OF  IRON  —  RECO¬ 
VERY  .* 

BY  SAMUEL  ARGENT,  ESQ,.,  SURGEON. 

I  was  called  to  J.  P - ,  the  daughter  of 

a  little  tradesman  of  this  town,  about  five 
o’clock  a.m.,  on  the  30th  August,  and  found 
her  violently  vomited  and  purged ;  the 
evacuations  consisting  of  a  watery  fluid,  in¬ 
termixed  with  lumps  of  green  mucus.  She 
had  pain  in  the  stomach,  heat  in  the  mouth 
and  throat,  with  thirst.  I  was  informed 
that  she  had  been  in  this  state  all  night.  As 
she  had  been  for  some  time  past  in  a  low 
and  melancholy  way  from  some  disappoint¬ 
ment  that  she  had  met  with,  it  was  at  once 
suspected  that  she  had  taken  a  corrosive 
poison,  which  she  stoutly  denied ;  till,  after 
a  diligent  search,  a  paper  was  found,  with 
“Arsenic — poison,”  written  upon  it,  when 
she  confessed  having  taken  half  an  ounce  of 
arsenic  the  preceding  evening.  I  then  lost 
no  time  in  washing  the  stomach  out  with 
whiting  and  water,  by  means  of  the  stomach- 
pump,  it  being  at  hand,  and  afterwards  gave 
her  two  drachms  of  sub-carbonate  of  iron 
(having  none  of  the  hydrated  peroxide  by 
me),  which  was  repeated  at  short  intervals; 
after  which  she  was  desired  to  take  three 
table-spoonfuls  of  the  following  mixture  fre¬ 
quently  : — sulphate  of  iron,  one  drachm  ; 
solution  of  potash,  half  a  drachm  ;  water, 
twelve  ounces.  In  a  short  time  the  sickness 
gradually  subsided,  though  she  continued  to 
vomit  occasionally  that  day  and  the  next. 
She  had  leeches  applied  to  the  epigastric 
region,  which  bled  copiously,  and  afterwards 
mustard  cataplasms,  and  had  mucilaginous 
medicines.  On  the  third  day  the  sickness 
had  left  her,  she  took  some  food,  and  ap¬ 
peared  quite  convalescent  and  out  of  danger. 
It  appears  that  she  had  taken  the  arsenic  a 
short  time  after  eating  her  supper — a  very 
small  portion  of  bread  and  cheese  (her  appe¬ 
tite  had  been  bad  for  some  time),  and  a 


quarter  of  pint  of  beer.  Could  the  recovery 
be  attributed  to  the  iron  acting  as  an  anti¬ 
dote,  or  from  the  mucous  coat  of  the  sto¬ 
mach  having  been  protected  by  the  scanty 
supper  which  she  had  just  before  eaten  ?  1 

iuquired  of  the  druggist  of  whom  she  bought 
the  drug,  when  he  had  sold  it  to  her,  and  he 
said  a  few  days  before. 

Hinckley,  Sept.  3rd,  1844. 


PILLS  OF  EXTRACT  OF  ALOES* 

M.  Rottscher  found  that  the  extract  of 
aloes  absorbed  moisture  from  the  atmosphere, 
which  rendered  it  difficult  to  preserve  it  in 
the  form  of  pills ;  this  may  be  avoided  by 
adding  a  fourth  part  of  carbonate  of  mag¬ 
nesia. 


POISONING  BY  OXALIC  ACID.f 

BY  H.  LETHEBY,  M.D.,  LECTURER  ON  CHE¬ 
MISTRY  AT  THE  LONDON  HOSPITAL 
SCHOOL. 

An  unmarried  female,  named  Rebecca - , 

aged  22,  of  previously  good  health,  had  on 
Saturday,  September  28th,  a  quarrel  with 
her  lover  respecting  another  of  his  mis¬ 
tresses,  and  in  a  fit  of  jealousy,  after  lie  had 
left,  she  must  have  taken  oxalic  acid,  and 
destroyed  herself,  for  she  was  found  dead  in 
her  room  on  the  following  morning.  My 
friend  Mr.  Garrett  was  sent  for,  who  made  a 
post-mortem  examination  of  the  body,  re¬ 
moving  the  stomach  and  its  contents,  al¬ 
though  he  had  great  difficulty  in  so  doing, 
from  the  corroded  and  softened  state  of  that 
organ.  These  he  brought  to  me  to  examine. 
The  stomach  was  very  much  blanched,  ex¬ 
cepting  in  two  or  three  places,  where  there 
were  black  spots,  as  if  blood  had  been  effused 
and  acted  upon  by  the  poison  ;  here  and 
there  a  blood-vessel  might  be  seen  ramifying 
with  its  contents  similarly  blackened.  The 
tissue  of  the  stomach  was  so  softened  and 
disorganised,  that  it  could  scarcely  be  han¬ 
dled  without  tearing  ;  indeed,  at  the  cardiac 
end  it  was  reduced  to  a  soft,  pulpy,  or  gela¬ 
tinous  consistence,  and  had  numerous  per¬ 
forations  in  consequence.  The  contents 
which  had  been  saved  in  a  glass,  amounted 
to  about  six  ounces  in  quantity ;  they  had  a 
very  dark  color,  like  porter,  and  contained 
very  little  solid  matter.  They  were  strongly 
acid,  and  on  being  tested;  were  found  to 
contain  about  three  drachms  of  oxalic  acid. 


*  Forceps. 

f  Lancetr  Oct.  19,  1844. 


*  From  the  Lancet,  Oct.  19,  1844, 
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Remarks. — It  has  been  doubted  by  some 
authorities  whether  oxalic  acid  has  any  cor- 
rosive  action  on  the  stomach.  Dr.  Christi- 
son,  I  think,  only  mentions  one  case  in  which 
he  found  the  stomach  perforated  after  its 
exhibition,  and  Mr.  Taylor  remarks,  that  in 
his  experiments  on  animals,  and  from  some 
few  observations  on  the  human  subject,  he 
has  found  nothing  to  bear  out  the- view,  that 
perforation  is  a  common  effect  of  the  action 
of  this  poison.  This  case,  however,  is  suffi¬ 
cient  to  show  that  softening  and  perforation 
may  take  place,  and  in  a  medico-legal  in¬ 
quiry,  it  is  proper  and  important  to  bear  the 
fact  in  mind. 

12,  Tredegar -square,  Oct.  7,  1844. 


ON  THE  ABSORPTION  OF  CORRO¬ 
SIVE  SUBLIMATE  IN  CASES  OF 
POISONING.* 

BY  DR.  R.  M.  GLOVER,  LECTURER  OK  ME¬ 
DICAL  JURISPRUDENCE,  NEWCASTLE- 
UPON-TYNE. 

In  a  paper  on  poisoning  by  corrosive  subli¬ 
mate,  published  by  Mr.  Taylor,  in  the  num¬ 
ber  of  “  Guy’s  Hospital  Reports”  for  April 
last,  are  the  following  words  : — u  I  have  not 
been  able  to  meet  with  any  satisfactory  in¬ 
stance  where,  in  a  case  of  poisoning  by  cor¬ 
rosive  sublimate,  mercury  has  been  detected 
in  the  blood,  secretions,  or  soft  organs  of  the 
body.  This  statement  is  repeated  in  his  work 
on  medical  jurisprudence,  recently  published. 
In  his  paper,  and  in  this  book,  he  refers  to 
an  experiment  of  mine,  performed  in  1840, 
but  first  published  in  a  paper  on  bromine  and 
its  compounds,  in  No.  153  of  Craigie’s  Jour¬ 
nal.  In  this  experiment  I  succeeded,  I 
think,  in  finding  mercury  in  the  blood  of  a 
dog,  to  which  I  gave  half  an  ounce  of  corro¬ 
sive  sublimate,  and  then  secured  the  gullet 
by  a  ligature.  But  in  the  account  that  I  gave 
of  this  experiment,  which  account  Mr.  Tay¬ 
lor  would  appear  to  have  read,  I  referred  to 
the  researches  of  Qrfila,  published  in  the 
Journal  de  Chimie  MSdicale  for  July, 
1842,  and  which  researches,  completely,  and 
beyond  the  shadow  of  a  doubt,  establish  the 
absorption  of  corrosive  sublimate,  and  the 
detection  of  it  in  the  “  soft  organs  and  se¬ 
cretions.”  Moreover,  in  the  preceding  part 
of  my  essay  on  bromine,  published  in  152  of 
Craigie’s  Journal ,  I  give  a  reason  for  the 
absorption  of  corrosive  sublimate,  viz.,  the 
solubility  of  its  compound  with  albumen  in 
solutions  of  electro-positive  chlorides.  In 
Carmack’s  Journal  for  September,  1842, 


*  Lancet , 


there  is  an  abstract,  by  me,  of  the  important 
researches  of  Orfila  on  the  absorption  of  cer¬ 
tain  mineral  and  vegetable  acids  and  metallic 
salts,  in  which  due  attention  is  paid  to  this 
important  discovery  of  the  absorption  of  cor¬ 
rosive  sublimate.  At  the  time,  I  remember 
being  surprised  at  the  absence  of  the  infor¬ 
mation  on  this  subject  displayed  in  some  of 
our  most  pretending  journals;  I  say  sur¬ 
prised,  for  Orfila  is  a  great  name.  Had  they 
been  the  most  important  researches  ever 
given  to  the  world  from  a  man  hitherto  un¬ 
known  to  fame,  I  should  not  at  all  have  been 
astonished.  But  how  Mr.  Taylor  came  first 
to  misrepresent  the  circumstances  attending 
my  experiment,  and  secondly,  to  overlook 
the  results  of  Orfila,  although  referred  to  by 
me  in  the  account  which  I  gave  of  this  ex¬ 
periment,  and  given  more  fully  by  me  in  a 
British  journal ;  nay,  again  fully  related  by 
Orfila  in  his  work  on  Toxicology,  published 
last  year— -how  this  happened  I  cannot  un¬ 
derstand.  In  Mr.  Taylor’s  book,  p.  176, 
he  says  Corrosive  sublimate  is  considered 
to  be  one  of  those  poisons  which  are  absorbed 
into  the  circulation ;  but  chemists  have  in 
vain  endeavoured  to  detect  mercury  in  the 
blood  secretions  and  soft  organs  of  animals 
poisoned  with  it.”  Mr.  Taylor  says  : — 
“  Dr.  Glover  thought  that  the  tests  which  he 
employed,  indicated  the  presence  of  mercury; 
but  as  the  metal  was  not  procured,  it  is  left 
uncertain  whether  mercury  was  really  present 
in  the  blood  or  not.”  Now  I  expressly  state 
that  I  did  obtain  i(  very  faint  evidence  of  the 
presence  of  mercury’  by  a  reduction  test ; 
and  the  indications  afforded  by  the  other 
tests  which  I  employed  were  such,  that  there 
can  be  no  doubt,  in  my  own  opinion,  of  the 
existence  of  mercury  in  the  blood  which  I  ex¬ 
amined.  A  brick-red  precipitate,  from  car¬ 
bonate  of  potass  added  to  a  solution  formed 
by  digesting  nitric  acid  on  the  blood,  and 
this  precipitate  redissolved  in  excess  of  the 
acid  liquor,  could  indicate  nothing  but  mer¬ 
cury  ;  for,  as  Mr.  Taylor  is  doubtless  aware, 
Berzelius  informs  us  that  the  iron  of  the 
blood  could  not  so  be  made  manifest.  The 
experiment  to  which  I  have  referred  is  still 
of  some  little  consequence,  notwithstanding 
the  researches  of  Orfila,  as  this  experimen¬ 
talist  failed  to  obtain  decided  evidence  of  the 
presence  of  mercury  in  the  blood  of  animals 
poisoned  by  corrosive  sublimate,  although  he 
detected  it  in  the  liver  and  the  urine.  I 
shall  quote  one  of  his  experiments  : — 

‘  ‘  Five  minutes  after  having  poisoned  a  dog 
with  eight  grammes  (the  gramme  is  nearly 
15 1  grains  Troy)  of  corrosive  sublimate,  dis¬ 
solved  in  180  grammes  of  water,  I  bled  it,  and 
treated  288  grammes  of  the  blood  with  sul¬ 
phuric  acid,  as  in  the  gfetfe  experiment,  An 
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hour  after,  I  again  extracted  from  the  jugu¬ 
lar  vein  1)0  grammes  of  blood,  and  killed  the 
animal ;  these  two  quantities  of  blood,  sub¬ 
mitted  separately  to  the  action  of  concen¬ 
trated  sulphuric  acid  (as  has  been  stated  in 
the  sixth  experiment),  gave  me,  as  a  final 
result,  two  liquids,  which  I  left  for  a  long 
time  in  contact  with  several  plates  of  copper; 
these  latter  were  slightly  tarnished,  as  if 
they  had  been  plunged  for  a  long  time  in  a 
mercurial  fluid  ;  when  rubbed  they  acquired 
a  silvery  lustre  ;  nevertheless,  when  1  sub¬ 
mitted  them  to  the  action  of  the  heat,  in  two 
glass  tubes  drawn  out,  I  obtained  a  white 
vapour,  excessively  slight,  in  the  midst  of 
which  it  was  impossible  for  me  to  perceive 
will  characterised  globules  of  mercury.  The 
liver  of  this  animal,  carbonised  with  sul¬ 
phuric  acid,  and  treated  by  the  same  pro¬ 
cess  as  the  blood,  gave  me,  on  the  contrary, 
a  very  great  number  of  little  globules  of 
mercury.’' 

1  hope  Mr.  Taylor  will  not  suppose  me 
animated  by  any  but  friendly  feelings  in 
making  this  correction,  llis  work  is  in 
general  a  very  excellent  one ;  and,  indeed, 
the  best  text-book  on  the  subject  of  which 
it  treats,  that  we  possess,  the  very  elegant 
wrork  of  Professor  Traill  being  so  brief. 

Northumberland-street, 

Neweastle-on-Tyne,  Aug.  24. 


THE  TREATMENT  OF  ACUTE 
RHEUMATISM  BY  CINCHONA 
BARK* 

From  a  resemblance  supposed  to  exist  be¬ 
tween  acute  rheumatism  and  certain  periodic 
diseases  curable  by  cinchona,  this  remedy 
has  long  been  considered  as  applicable  to 
the  treatment  of  the  former.  Thus  Fother- 
gill  remarked,  “  that  those  who  are  subject 
to  intermittent  are  frequently  liable  to  rheu¬ 
matism  and  Morton  says,  that  rheuma¬ 
tism  is,  as  it  were,  an  ague  set  astray ;  the 
poison  lies  latent  in  the  system,  and  is  irre¬ 
gularly  developed.  “  Under  the  bark,  this 
lurking  character  is  detected,  the  disease 
drops  its  mask,  and  becomes  readily  cured.” 
Dr.  Haygarth  was  the  first,  however,  to 
bring  the  subject  prominently  forward  in  his 
Clinical  History  of  Rheumatism ,  an  early 
specimen  of  the  numerical  method,  for  which 
so  much  credit  has  since  been  awarded  to 
Louis.  From  this  work,  we  learn  that  its 
author  treated  and  cured  with  rapidity  and 
ease  111  out  of  121  cases  of  rheumatism  by 
the  use  of  cinchona  bark.  The  late  Profes¬ 
sor  Davis,  with  his  characteristic  ability,  in- 

*  Lancet. 


t  reduced  the  subject  to  the  attention  of  the 
profession  in  a  former  volume  of  The 
Lancet  (vol.  i. ,  1840-41).  Induced  by  this 
communication,  Dr.  Popham,  of  Cork,  lias 
tried  the  remedy,  and  he  publishes  tlm  re¬ 
sults  in  the  last  number  of  the  Dublin 
Journal.  He  seeks  to  establish  some 
principle  as  a  guide  in  the  administration  of 
this  agent.  This  communication  is  a  valu¬ 
able  one,  and  we  give  at  length  the  conclu¬ 
sions  at  which  the  author  has  arrived  : — 

“  That  it  is  important  to  procure  due 
evacuations  previously  to  the  exhibition  of 
the  bark,  except  the  patient  be  greatly  dete  ¬ 
riorated  by  constitutional  debility,  or  the 
protraction  of  disease. 

“  That  it  is  more  quicldy  successful  when 
the  disease  is  early  combatted  by  depleting 
measures,  than  when  inefficiently  managed 
at  the  onset,  and  allowed  to  take  root  in  the 
system. 

“  Hence,  that  it  is  more  like  to  extin¬ 
guish  the  disease  and  prevent  chronic  infir¬ 
mity  in  the  sequel  of  first  attacks  being 
uncomplicated,  then  when  a  habit  has  been 
formed  by  reason  of  repeated  relapses. 

“  That  the  periodicity  of  the  symptoms 
either  peculiar  to  the  attack,  or  produced  by 
treatment,  and  the  duration  and  apyrexia  of 
the  intervals,  afford  strong  presumptive  ar¬ 
guments  for  the  use  of  bark. 

“  That  bark  is  especially  called  for  in  cases 
where  there  is  complete  atony  of  the  cuta¬ 
neous  vessels,  so  that  the  skin  is  unceasingly 
pouring  out  acid  colliquative  sweats,  giving 
it  a  dull  and  parboiled  appearance,  at  tlie 
same  time  that  the  pains  are  abated,  and  the 
pulse  small  and  indicating  debility. 

“That  to  produce  its  effects,  quantity  is 
not  by  any  means  as  essential  as  in  inter¬ 
mittent,  and  that  large  quantities,  especially 
of  the  sulphate  of  quinine,  derange  the  sto- 
jtnach  in  many  cases,  and  bring  back  the 
fever. 

“  That  it  is  judicious  to  administer  it  at 
the  periods  of  remission,  and  stop  it  at  the 
return  of  the  exacerbations. 

“  That  it  is  injurious  when  important 
visceral  disease  co-exists,  and  is  especially 
contra-indicated  in  cerebral  or  the  acute 
stage  of  cardiac  complications. 

“  Lastly,  that  in  the  synovial  variety,  it 
is  inferior  to  other  modes  of  treatment,  but 
in  persons  of  a  rheumatic  diathesis,  when, 
from  the  long  continuance  of  the  disease,  the 
strength  has  suffered,  and  disfigurations  of 
the  joints  have  occurred  without  serious  de¬ 
struction,  a  course  of  bark,  combined  with 
sulphur,  &c.,  often  prevents  the  recurrence 
of  subacute  attacks,  and  promotes  the  ab¬ 
sorption  of  the  effused  synovia. 

“  In  conclusion,  it  must  be  observed,  that 
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the  cases  in  which  this  medicine  is  given 
should  be  kept  in  strict  surveillance,  and  it 
should  of  course  be  suspended  if  it  cause 
gastric  symptoms.  With  this  caution— and 
it  is  not  more  than  is  required  by  other  re¬ 
medies  the  physician  will  often  be  indebted' 
to  the  preparation  of  bark  for  completing 
the  cure  of  a  disease,  that  if  left  to  fix  itself 
in  the  system,  will  weaken  the  energies  and 
damp  the  happiness  of  his  patients  more  than 
any  other.” 


ON  THE  PROTECTIVE  INFLUENCE 
OF  VACCINATION.* 

The  general  conclusions,  drawn  by  Dr. 
Retzius,  of  Stockholm,  from  his  observa¬ 
tions  of  small-pox,  and  the  effects  of  vac¬ 
cination  in  Sweden,  are  these  : — “  The  pro¬ 
tection  afforded  by  vaccination  from  the 
close  of  the  second  year  of  life  against  the 
contagion  of  the  variolous  poison,  usually 
lasts  unimpaired  to  the  end  of  the  thirteenth 
year  or  so ;  after  this  period  it  begins  to  lose 
its  effect,  and  gradually  becomes  more  and 
more  uncertain  on  to  the  twentieth  or 
twenty-first  year  of  life.  For  the  next  four 
or  five  years,  the  disposition  to  the  small 
pox  seems  almost  to  have  recovered  its  ori¬ 
ginal  integrity ;  and  this  state  of  liability 
continues  unimpaired  up  to  the  age  of  forty 
years  or  so.  At  about  this  epoch  of  life  it 
begins  to  approach  nearer  and  nearer  to  the 
limit  of  its  existence— which  it  reaches,  in 
the  majority  of  cases,  about  the  fiftieth  year 
—the  period  when  the  general  revolution  of 
the  body  commences  to  take  place.” 

The  practical  inference  to  be  drawn  from 
these  remarks  is  the  propriety  of  repeating 
vaccination  in  about  thirteen  or  fourteen 
years  after  its  first  performance.  This  ad¬ 
vice  is  in  accordance  with  the  observations 
of  the  most  experienced  practitioners  ;  it 
would  be  well  if  it  were  more  generally  acted 
upon. 


SEA-SICKNESS,  A  REMEDY  IN  CER¬ 
TAIN  CASES  OF  JAUNDICE. 

BY  H.  PERCY,  ESa.,  WORTHING. 

Emma  Cox,  aged  twenty-eight,  cook  in  a 
gentleman’s  family,  of  a  full  habit,  had  been 
suffering  from  jaundice  between  three  and 
four  months ;  previous  to  this  attack  had 
always  enjoyed  good  Ixealth.  When  I  first 
saw  her  the  skin  was  deeply  dipd,  bowels 
obstinately  constipated,  with  pain  in  the 

*  Medico- Chirurgical  Review, 


epigastric  region,  recurring  at  intervals,  but 
not  of  a  very  severe  character ;  the  motions 
had  not  the  least  tinge  of  bile.  After  at¬ 
tending  on  her  a  considerable  time  without 
at  all  relieving  her,  I  one  day,  when  the  sea 
was  rough,  recommended  her  sailing  in  a 
boat  for  three  or  four  hours  ;  she  at  once 
followed  the  advice,  and,  to  use  her  own 
words,  was  horribly  sick.  I  afterwards  ad¬ 
ministered  a  dose  of  brisk  aperient  every 
four  hours ;  within  twenty-four  hours  she 
discharged,  by  stool,  several  small  gall-stones 
and  a  large  quantity  of  inspissated  bile.  The 
complexion  rapidly  became  clear,  and  she 
soon  got  perfectly  well,  an  occasional  ape¬ 
rient  being  the  only  medicine  used.  I  have 
not  as  yet  had  an  opportunity  of  trying  this 
remedy  a  second  time,  but  where  there  is 
only  mechanical  obstruction  to  the  passage 
of  the  bile,  I  think  the  relaxing  effects  of 
sea-sickness  must  tend  to  accelerate  the 
stone  through  the  duct. 

In  the  above  case  the  patient  was  cured  at 
once  by  it,  and  were  it  not  so  immediately 
beneficial  (as  will  most  probably  generally  be 
the  case)  it  might  be  persevered  in,  with 
intervals  of  a  few  days,  with  a  reasonable 
prospect  of  success. 

August  6,  1844. 


DIABETES  TREATED  BY  ALKALIES. 

MM.  Miale  and  Contour,  narrated  a  case 
of  diabetes  mellitus  cured  by  the  use  of  alka¬ 
lies  and  sudorifics.  The  patient,  a  man  forty- 
three,  had  been  laboring  under  diabetes  for 
eighteen  months,  and  was  in  the  following- 
state  : — Extreme  prostration  and  emaciation, 
great  weakness,  appetite  good,  digestion  easy, 
thirst  intense,  dryness  of  the  mouth,  although 
he  drank  five  or  six  quarts  a  day.  His  urine 
was  abundant,  and  the  quantity  was  always 
in  relation  to  the  fluid  he  introduced  into  the 
economy.  It  was  acid  and  nearly  colorless  ; 
density  10*35  ;  it  contained  a  little  more 
than  nine  drachms  of  sugar  for  each  quart. 
After  giving,  without  any  result,  the  chloride 
of  sodium  during  fifteen  days,  the  internal 
administration  of  alkalies  was  commenced, 
as  also  the  use  of  flannel,  of  vapor  baths,  and 
of  a  highly-animalised  diet.  One  drachm  of 
bicarbonate  of  soda  and  eighteen  grains  of 
calcined  magnesia  were  given  daily  during 
eight  days.  The  dose  of  bicarbonate  was 
then  progressively  raised  to  one  drachm  and 
a  half,  to  two  and  a  half,  and,  lastly,  to  three. 
The  doses  of  the  magnesia  remained  the  same. 
This  treatment  lasted  a  month,  and  was  followed 
by  complete  success.  The  quantity  of  sugar 
contained  in  the  urine  gradually  decreased, 
and  when  the  fluids  of  the  economy  had  re- 


520 


REVIEWS  AND  NOTICES  OF  BOOKS,  Ac. 


covered  their  alkaline  properties,  it  entirely 
disappeared.  At  that  time  the  patient  was 
cured,  and  eating  every  clay  a  pound  of  bread 
along  with  a  pint  of  milk.  He  still,  how¬ 


ever,  continued  the  use  of  the  alkalies,  and  it 
was  impossible  to  say  whether  the  symptoms 
might  not  return  were  their  administration 
suspended. 


IV.  REVIEWS  AND  NOTICES  OF  BOOKS,  &c. 


LECTURES  TO  FARMERS  ON  AGRI¬ 
CULTURAL  CHEMISTRY.  By  Alex. 

Petzholdt. 

At  a  period  when  the  application  of  che¬ 
mistry  to  agriculture  is  attracting  great  at¬ 
tention  on  the  part  of  scientific  and  practical 
men,  the  appearance  of  a  work  recapitulating 
like  the  one  before  us  all  the  scientific  dis¬ 
coveries  and  views  connected  with  the  sub¬ 
ject,  cannot,  but  be  hailed  with  satisfaction. 

It  is  scarcely  necessary,  we  hope,  to  re¬ 
mind  the  agricultural  readers  of  this  journal 
of  the  imperative  necessity  that  exists  for 
their  procuring  and  carefully  studying  every 
work  on  the  subject.  These  lectures,  espe¬ 
cially  dedicated  to  practical  agriculturists, 
must  prove  useful  in  the  highest  degree  to 
them. 

We  conclude  by  giving  as  an  extract,  the 
Appendix  to  this  work. 

“  It  cannot  be  too  frequently  or  too  ur¬ 
gently  impressed  upon  the  agriculturist,  that 
the  application  of  chemistry  to  the  improve¬ 
ment  of  his  art  is  far  too  recent  to  have 
brought  forth  all  its  fruits.  Chemistry  itself, 
in  its  applicati  n  to  organic  nature — in  its 
investigations  into  the  composition  and 
functions  of  plants  and  animals,  is  in  a 
state  of  progress,  not  of  perfection.  There 
must  still  be,  therefore,  conflicting  opinions  ; 
and  facts,  announced  as  discoveries,  must  be 
expected  to  be  refuted,  and  replaced  by 
better,  as  the  science  advances.  Neverthe¬ 
less,  agriculture  cannot  be  perfected  without 
chemistry.  How  is  it  possible,  whilst  the 
composition  of  the  soil,  of  the  plants  grow¬ 
ing  upon  it,  and  of  the  manures  supplied  for 
their  nourishment,  shall  all  continue  un¬ 
known  ?  Lahore!  s  are  wanted  in  this  field 
of  science !  Farmers  themselves  must  be 
able  to  find  out  what  are  the  materials 
existing  in  their  soil.  The  chemist  must 
ascertain  what  substances  enter  into  the 
composition  of  every  species  of  plant,  and 
are  therefore  indispensable  to  their  growth. 
Commercial  men  will  soon  discover  the 
sources  whence  the  necessary  manures  may 
be  obtained  in  the  cheapest  and  best  form. 
A  few  words  upon  guano,  in  addition  to  the 
text,  will  illustrate  these  remarks.  The 
analyses  there  given  are  of  South  American 


guano ;  of  that  brought  from  Africa,  the 
following  have  been  published,  by  Mr. 
Francis,  Dr.  Ure,  and  Mr.  R.  Phillips. 

“  In  100  parts,  one  specimen  contained  : — 

Ammonia .  9"  70 

Water  . . .  27’13 


Phosphates  oflime,  magnesia,  &e.  22*32 
Alkaline  salts,  chiefly  potass,  "1 

with  sulphuric,  phosphoric,  >  7'08 

and  hydrochloric  acids  . .  . .  J 
Combustible  organic  matters —  1  oo-gq 
uric  acid  and  extractive  ..  J 
Sand . . .  ’81 


a 


100-00 

A  second  specimen  :  — 

Ammonia,  chiefly  combined 
with  phosphoric  acid,  some 

carbonate . 

Water .  28 

Earthy  phosphates .  18 

Fixed  alkaline  salts,  chiefly  potass  6 
Combustible  organic  matter 
three  parts  uric  acid  .... 

Sand  . 


} 


9-5 


37 


u  A  third  : — 


100-0 


Ammoniacal  salts,  containing  7£ " 
of  ammonia,  and  organic  ani-  y 

mal  matter . 

Phosphate  of  lime,  &c. .  . . 

Fixed  alkaline  salts . 

Sand  . 

Water . 


46-0 

19-8 

4-2 

40 

26-0 


100-0 

“  It  is  a  question  of  no  small  importance 
to  the  agriculturists,  to  which  of  these  con¬ 
stituents  of  guano  it  owes  its  fertilising  pro¬ 
perties.  The  ammonia  is  generally  considered 
to  be  the  most  valuable  ingredient. ;  but  the 
recent  investigations  of  the  German  chemists 
seem  to  indicate  that  the  presence  of  the 
earthy  phosphates  gives  guano  its  chief  value. 
Experiments,  to  determine  this  point,  are 
needed.  'Ihe  farmer  must  remember  that, 
in  purchasing  guano,  he  receives  with  every 
ton  from  five  to  six  cut.  of  water,  from  one 
and  a  half  to  twTo  cwt.  of  ammonia,  and 
about  double  the  latter  amount  of  the  earthy 
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phosphates.  According  to  the  principles 
of  this  work,  the  value  of  guano  as  a  manure 
would  be  increased  by  mixing  it  with  wood 
ashes,  as  the  latter  would  supply  the  neces¬ 
sary  fixed  alkaline  salts.  So  far  as  the 
ammonia  is  valuable,  the  farmer  must  remem¬ 
ber  that  quick  lime ,  mixed  with  the  guano, 
would  drive  the  ammonia  off,  whilst  gypsum, 
soot,  sulphuric  acid,  &c.  would  serve  to 
render  it  fixed. 

“  It  is  a  question  of  relative  cost,  whether 
the  farmer  should  purchase  guano,  or  en¬ 
deavor  to  supply  its  place  by  artificial  mix¬ 
tures.  The  following  is  a  receipt  for  artifi¬ 
cial  guano 


Bone  dust  . 

.  „  3  cwt. 

Sulphate  of  ammonia.  1  ,, 

Common  salt. .... 

..  1  „ 

Sulphate  of  soda  . . 

..  10  lbs. 

Pearlash  ....  .... 

..  10  „  Mix. 

He  cannot  be  an 

economical  farmer 

who  would  purchase  guano  while  he  allows 
stable  urine  to  run  to  waste.  In  addition  to 
the  method  recommended  in  the  text,  as  best 
adapted  to  fix  the  ammonia  of  stables,  it  may 
be  mentioned,  that  another  excellent  and 
cheap  method  is  to  mix  one  pound  of  sul¬ 
phuric  acid  with  about  twenty  pounds  of 
water,  and  to  sprinkle  this  dilute  acid  upon 
saw-dust,  which  for  this  purpose  may  be 
spread  lightly  in  suitable  parts  of  the  stable. 
This  method  is  said  to  have  been  found 
highly  beneficial  to  the  health  of  cattle,  and 
to  dogs  in  kennel,  by  fixing  the  floating 
ammonia. 

“  In  order  to  escape  from  the  frauds 
practised  in  the  adulteration  of  guano,  the 
farmer  should  possess  the  means  of  testing  it ; 
at  least,  so  as  to  approximate  to  a  knowledge 
of  its  composition.  For  this  purpose  it  will 
be  sufficient  to  perform  three  simple^  expe¬ 
riments. 

“  First.  Treat  100  grains  with  lukewarm 
water,  and,  after  shaking  it  for  some  time, 
filter  the  solution  through  paper ;  about  G8 
per  cent,  should  be  soluble. 

“  Secondly.  Dissolve  100  grains  in  strong 
hydrochloric  acid,  and,  in  the  same  way, 
about  94  per  cent,  should  dissolve. 

“  Thirdly.  Place  100  grains  in  a  stop¬ 
pered  retort,  and  adapt  the  retort  to  a  re¬ 
ceiver,  in  which  is  contained  dilute  hydro¬ 
chloric  acid,  about  \  of  an  ounce  of  the  acid 
to  4  ounces  of  water.  Into  the  retort  throw 
100  grains  of  slacked  lime,  and  about  an  ounce 
of  water  ;  apply  a  gentle  heat,  until  all  tbe 
water  has  passed  over.  Evaporate  the  con- 
•  tents  of  the  receiver  to  dryness,  and  weigh 
the  sal  ammoniac  which  remains.  One- 
third  of  the  amount  very  nearly  expresses  the 
amount  of  ammonia  present  in  the  guano, 


Thus,  100  grains  of  guano  should  yield  about 
27  grains  of  sal  ammoniac. 

This  does  not  furnish  an  absolutely  exact 
measure  of  the  value  of  the  guano.  There 
may  be  certain  nitrogenous  ingredients  which 
escape  decomposition,  but  these  are  so  in¬ 
significant  in  amount,  that  for  practical 
purposes  the  approximation  is  sufficient. 

In  a  recently-published  paper  emanating 
from  the  Giessen  school,  it  is  stated  that,  for 
most  purposes,  a  chemical  examination  of 
the  soil  is  best  accomplished  by  carefully 
collecting  all  the  plants  growing  upon  it, 
both  those  cultivated  and  the  weeds,  re¬ 
ducing  them  to  ashes,  and  subjecting  these 
ashes  to  chemical  analysis.  In  this  manner 
all  the  soluble  constituents  of  the  soil  may 
be  known,  and  the  presence  or  absence  of 
alkalies,  alkaline  earths,  and  phosphates  may 
be  ascertained. 

When  we  know  the  composition  of  the  ashes 
of  the  weeds  and  cultivated  plants,  we  know 
the  soluble  constituent  s  of  the  soil,  and  we  can 
determine  for  what  crop  it  is  most  suitable. 

In  order  to  enable  this  inquiry  to  be  pur¬ 
sued  as  extensively  as  the  interests  of  agri¬ 
culture  require,  Drs.  Will  and  Fresenius 
have  devised  and  published  a  method  for  the 
examination  of  the  ashes  of  plants,  which  is 
as  follows  : — 

PREPARATION  OF  THE  ASHES. 

Plants  in  a  normal  and  healthy  condition 
should  be  selected  (unless  the  design  be 
to  study  diseases  and  their  causes).  All 
foreign  matter,  such  as  dirt,  dust,  &c., 
should  be  carefully  removed  ;  but  the  plants 
should  not  be  washed,  or  the  soluble  salts 
will  be  extracted.  Plants  exposed  to  moist 
weather,  or  in  a  withered  state,  should  also 
be  rejected  for  the  same  reason. 

Woods,  herbs,  and  roots,  after  being  per¬ 
fectly  dried,  may  be  burned  upon  a  clean 
iron  plate ;  leaves,  fruits,  and  seeds  will 
be  best  burned  in  a  Hessian  crucible,  using 
as  fuel  charcoal,  amidst  which  the  crucible 
should  be  placed  somewhat  obliquely.  Some¬ 
times  the  ashes  are  left  perfectly  white  ;  but 
some  seeds  require  a  higher  temperature  than, 
others  to  rid  the  ashes  of  charcoal,  which  is 
mixed  with  the  phosphates  :  care  must,  how¬ 
ever,  he  taken  not  to  fuse  the  alkaline  salts, 
or  they  will  prevent  the  perfect  combustion  of 
the  charcoal.  Those  ashes  will  be  burnt  the 
whitest  which  are  not  shaken  or  stirred  to¬ 
gether.  The  ashes  should  afterwards,  if  ne¬ 
cessary,  he  heated  to  low  redness  in  an  open 
platinum  crucible,  over  a  spirit-lamp,  with 
constant  stirring;  then,  whilst  still  warm, 
rubbed  to  a  fine  powder,  and  transferred  to 
a  well-stopped  bottle. 

A  qualitative  analysis  should  first  be  made 
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in  order  to  determine  to  which  of  the  three 
following  groups  the  ashes  belong. 

A.  Ashes  rich  in  alkaline  and  earthy 
carbonates. — Woods,  lichens,  &c.,  contain¬ 
ing  salts  with  organic  acids,  yield  ashes  of 
this  kind. 

B.  Ashes  abounding  in  phosphates  of  alka¬ 
lies  and  earths;  as  the  ashes  of  seeds, 
grain,  &c. 

C.  Ashes  rich  in  silica. — The  grasses 
and  straw  of  cereals  belong  to  this  group. 

PRELIMINARY  (QUALITATIVE  EXAMINA¬ 
TION  OF  ASHES. 

A  portion  of  the  ashes  being  treated  with 
concentrated  hydrochloric  acid,  a  consider¬ 
able  effervescence  denotes  them  to  belong  to 
the  first  group. 

If  the  ashes  abound  in  silica,  this  will 
be  left  undissolved  by  hydrochloric  acid. 

In  other  cases  concentrated  hydrochloric 
acid  dissolves  the  ashes  of  plants  completely. 
After  the  separation  of  the  silica,  the  acid 
solution  is  treated  with  acetate  of  ammonia, 
or  it  may  be  neutralised  by  means  of  caustic 
ammonia,  free  acetic  acid  being  afterwards 
added.  In  most  cases  a  yellowish -w^hite 
gelatinous  precipitate  is  formed,  consisting 
of  phosphate  of  peroxide  of  iron.  This  pre¬ 
cipitate  must  be  collected  upon  a  filter,  and 
ammonia  added  in  excess  to  the  clear  solu¬ 
tion,  by  which  means  a  fresh  precipitate  will 
be  obtained.  If  a  red  precipitate  be  formed, 
it  is  peroxide  of  iron.  The  solution  should 
now  be  allowed  to  stand  for  some  time,  the 
air  being  excluded  ;  if  no  precipitation  takes 
place  the  ashes  contain  no  phosphate  besides 
that  previously  separated ;  but  if  there  be 
a  white  precipitate,  it  consists  of  phosphate  of 
lime  and  phosphate  of  magnesia,  more  phos¬ 
phoric  acid  being  present  than  is  combined 
with  peroxide  of  iron.  This  completes  the 
*  qualitative  examination,  unless  the  operator 
choose  to  test  for  fluorine,  oxide  of  man¬ 
ganese,  iodine,  bromine,  or  any  other  sub¬ 
stance,  the  presence  of  which  may  be  sus¬ 
pected.  Separate  portions  of  acid  must  be 
used  for  these  purposes,  as  also  for  carbonic 
acid,  and  alkalies,  in  ashes  belonging  to  the 
third  group.  The  other  constituents  may  be 
determined  in  one  quantity  of  ashes ;  the 
silica  has  only  to  be  separated  once. 

(QUANTITATIVE  EXAMINATION  OF  ASHES, 

A.  Determination  of  the  Quantity  of 
Ashes  in  Plants. — It  is  often  highly  desirable 
to  ascertain  the  entire  quantity  of  inorganic 
constituents  of  plants.  A  quantity  of  solid 
matter  is  annually  removed  from  the  soil 
in  the  crop,  and  it  is  necessary  to  repair  this 
loss  by  means  of  manures.  The  weight  of  the 
crop,  taken  from  a  given  surface,  should 


therefore  be, well  known;  and  rational  agri¬ 
culturists  acquire  this  information  with  suffi¬ 
cient  accuracy  for  practical  purposes. 

The  vegetable  substance  under  examination 
should  be  dried  over  a  water-bath  until  it 
no  longer  loses  weight.  The  quantity  most 
convenient  to  employ  depends  upon  the  pro¬ 
portion  of  its  inorganic  constituents.  Ilerbs 
and  seeds,  being  rich  in  these  matters,  from 
thirty  to  fifty  grains  will  be  sufficient,  whilst 
ten  times  that  amount  mustbe  taken  of  woods. 
The  combustion  succeeds  best  in  a  platinum 
crucible,  at  first  covered  and  heated  gently  ; 
afterwards  remove  the  lid  and  apply  a  stronger 
heat  to  consume  all  the  charcoal.  Those  ashes 
which  do  not  effervesce  with  acids,  as  the 
ashes  of  seeds,  may  be  treated  with  nitric 
acid  and  again  ignited,  when  they  will  be 
speedily  rendered  quite  white. 

B.  Analysis  of  Ashes  rich  in  Carbonates 
and  Phosphates. 

1.  Determination  of  the  Silica,  Char¬ 
coal,  and  Sand. — About  sixty  grains  of  the 
ashes,  which  have  been  found  soluble  in 
hydrochloric  acid,  are  to  be  treated  with  con¬ 
centrated  acid  in  a  matrass,  held  obliquely, 
so  as  to  avoid  any  loss  of  fluid  during  the 
evolution  of  carbonic  acid ;  a  gentle  heat 
is  then  applied,  until  it  is  evident  that  every 
thing  is  dissolved,  excepting  the  carbona¬ 
ceous  and  sandy  particles.  The  whole  is  now 
carefully  removed  into  a  porcelain  basin, 
evaporated  to  dryness  over  a  water-bath, 
and  then  heated  somewhat  more  strongly,  as 
is  usual  in  separating  silica.  The  mass  when 
cold  is  moistened  with  strong  hydrochloric 
acid,  digested  for  half  an  hour  with  a  suffi¬ 
cient  quantity  of  water,  and  boiled,  after 
which  the  acid  liquid  is  poured  upon  a  stout 
filter  which  has  been  previously  dried  at  212° 
and  weighed. 

The  silica  will  remain  upon  the  filter,  and 
if  the  ashes  were  not  perfectly  white  and 
pure,  some  sand  and  charcoal  also.  The 
filter  is  washed  and  dried,  and  the  substance 
carefully  removed  from  it  into  a  platinum 
crucible,  without  injury  to  the  paper.  This 
is  easily  effected  if  the  mutters  be  perfectly 
dry,  the  paper  in  most  cases  only  retaining 
so  much  as  •  to  be  slightly  colored  by  the 
charcoal.  The  powder  is  now  boiled  for  half 
an  hour  with  pure  potass-ley  (free  from 
silica),  by  which  the  whole  of  the  silica  will 
be  gradually  dissolved,  leaving  the  sand  and 
the  charcoul  unacted  upon.  The  insoluble 
matter  is  again  collected  on  the  same  filter, 
washed,  and  dried  at  212°  until  it  no  longer 
loses  weight.  The  increase  upon  the  weight 
of  the  dried  filter  is  estimated  as  charcoa 
and  sand. 

The  filtered  solution,  after  the  addition  of 
hydrochloric  acid  in  excess,  evaporation  to 


523 


REVIEWS  AND  NOTICES  OF  BOOKS,  &c. 


dryness,  and  treatment  in  the  usual  way, 
gives  the  amouut  of  silica. 

“  The  acid  solution  originally  filtered  from 
the  silica,  sand,  and  charcoal,  after  being 
well  mixed,  is  divided  into  three,  or  more 
conveniently  into  four  equal  portions,  one 
being  reserved  in  case  of  misfortune  with 
either  of  the  other  quantities.  The  division 
is  best  accomplished  by  means  of  an  accu¬ 
rately  graduated  tube ;  the  whole  of  the  fluid 
is  collected  into  the  tube,  the  entire  measure 
then  representing  the  weight  of  ash  experi¬ 
mented  upon.  The  solution  is  now  divided 
into  three  or  four  equal  or  known  portions, 
the  volume  of  each  is  noted,  and  they  are  dis¬ 
tinguished  by  the  letters  a ,  b,  c,  and  d. 

“  In  ( a )  the  proxide  of  iron,  oxide  of 
manganese  and  the  alkaline  earths  are  esti¬ 
mated. 

“  In  ( p )  the  alkalies. 

‘  ■  In  (c)  the  phosphoric  and  sulphuric  acids. 

“2.  Estimation  of  the  Peroxide  of  Iron 
and  of  Alkaline  Earths. — To  the  solution 
( a )  ammonia  is  added  until  the  precipitate 
which  is  thereby  produced  no  longer  entirely 
redissolves  ;  acetate  of  ammonia  is  next 
added,  and  enough  acetic  acid  to  render  the 
solution  strongly  acid.  From  the  form  and 
appearance  of  the  precipitate  it  can  easily  be 
judged  whether  it  still  contains  phosphate  of 
lime ;  if  this  be  the  case,  more  acetic  acid 
must  be  added.  The  yellowish-white  pre¬ 
cipitate  which  remains  consists  of  phosphate 
of  the  peroxide  of  iron,  2  Ee3  0s  +  3  PO5. 
Its  separation  from  the  fluid  is  assisted  by 
gently  heating  ;  it  is  then  well  washed  upon 
a  filter  with  hot  water,  ignited  and  weighed. 

“  To  the  filtered  solution,  neutral  oxalate 
of  ammonia  is  added  as  long  as  a  precipitate 
is  formed,  and  the  quantity  of  lime  is  deter¬ 
mined  in  the  usual  manner.  When  it  has 
been  shown  by  the  qualitative  analysis,  that 
besides  phosphate  of  iron,  the  ash  contains 
peroxide  of  iron  or  oxide  of  manganese  (in 
which  cases  the  presence  of  earthy  phos¬ 
phates  is  very  rarely  detected),  the  solution, 
previously  to  the  separation  of  the  lime, 
should  be  super-saturated  with  ammonia,  and 
precipitated  by  means  of  sulphuret  of  am¬ 
monium  ;  the  two  oxides  being  afterwards 
separated  according  to  the  known  methods. 

“  If  the  ashes  under  examination  contained 
earthy  phosphates,  the  solution,  filtered  from 
the  oxalate  of  lime,  will  contain  free  acetic 
acid  ;  if  otherwise,  there  will  be  free  am¬ 
monia  :  it  is  next  somewhat  concentrated, 
rendered  ammoniacal,  treated  wfith  a  solution 
of  phosphate  of  soda,  and  separated  from  the 
precipitate,  which  is  estimated  as  phosphate 
of  magnesia. 

“3.  Estimation  of  the  Alkalics.'°~~T\\Q 
solution  (b)  is  treated  with  water  of  barytes 


until  it  gives  an  alkaline  reaction  ;  it  is  then 
gently  heated  and  filtered.  By  this  means 
we  get  rid  of  all  the  sulphuric  acid,  phos¬ 
phoric  acid,  and  peroxide  of  iron,  as  well  as 
the  magnesia,  and  most  of  the  lime.  The 
precipitate  is  washed  upon  a  filter  as  long  as 
the  liquid  renders  turbid  a  solution  of  nitrate 
of  silver  ;  the  solution  is  next  warmed, 
treated  with  caustic  ammonia  and  carbonate 
of  ammonia,  and  allowed  to  stand  until  the 
precipitate  becomes  heavy  and  granular.  The 
whole  is  now  filtered,  and  the  solid  matter  is 
washed,  after  which  the  solution  is  evapo¬ 
rated  to  dryness,  and  the  residue  heated  to 
redness  in  a  platinum  crucible,  in  order  to 
expel  the  ammoniacal  salts.  What  remains 
consists  of  the  chloride  of  potassium  or 
sodium,  or  more  generally  of  a  mixture  of 
the  two.  The  weight  being  noted,  a  little 
water  is  added,  which  mostly  leaves  undis¬ 
solved  a  trace  of  magnesia  ;  this  is  collected 
on  a  filter,  its  quantity  subtracted  from  that 
of  the  supposed  alkaline  chlorides,  and  added 
to  that  of  the  magnesia  as  previously  ascer¬ 
tained.  The  quantity  of  potass  is  determined 
by  means  of  chloride  of  platinum  in  the  usual 
way ;  and  that  of  the  soda  is  calculated  from 
that  of  the  chloride  of  sodium,  indicated  by 
deducting  the  weight  of  the  chloride  of  po¬ 
tassium  from  that  of  the  mixed  alkaline 
chlorides. 

“4.  Estimation  of  the  Sulphuric  and 
Phosphoric  Acids. — From  the  acidulous  so¬ 
lution  (c),  the  sulphuric  acid  is  first  separated 
by  means  of  chloride  of  barium.  The  fil¬ 
tered  liquid  is  nearly  neutralised  with  am¬ 
monia,  acetate  of  ammonia  is  added,  and  then 
a  solution  of  perchloride  of  iron,  until  the 
liquid  begins  to  turn  red,  owing  to  the  for¬ 
mation  of  acetate  of  iron.  Care  must  here 
be  taken  that  sufficient  acetate  of  ammonia 
be  added  to  convert  the  whole  of  the  chlorine 
of  the  perchloride  into  sal-ammoniac.  The 
solution  is  now  boiled  until  it  becomes 
colorless,  all  the  iron  being  then  precipitated. 
The  precipitate,  after  being  washed  with  hot 
water,  consists  of  phosphate  of  iron  and  a 
quantity  of  basic  acetate  of  iron.  It  is  dried, 
ignited  in  a  platinum  crucible,  treated  with  a 
few  drops  of  nitric  acid,  re-ignited  and 
weighed.  It  is  next  digested  with  concen¬ 
trated  hydrochloric  acid,  which  speedily  dis¬ 
solves  it.  The  solution  is  diluted  with  hot 
'water  mixed  with  tartaric  acid,  and  ammonia 
is  added  until  the  yellowish-white  precipitate 
which  is  at  first  formed,  disappears.  A  clear 
solution,  but  of  a  dingy  green  color,  is  thus 
obtained,  from  which  the  iron  is  precipitated 
by  means  of  sulphuret  of  ammonium.  The 
precipitate  and  supernatant  fluid  are  digested 
together  in  the  water-bath  until  the  latter 
loses  its  green,  tinge,  and  assumes  a  clear 
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yellow  color,  resembling  that  of  the  sul¬ 
phuret  of  ammonium.  It  is  now  rapidly 
tillered,  access  of  air  being  excluded,  and  the 
precipitate  is  then  washed  w'ith  hot  water 
containing  a  little  sulphuret  of  ammonium, 
until  a  drop  of  the  filtered  liquid,  dried  upon 
a  platinum  spatula  and  ignited,  no  longer 
manifests  an  acid  re-action.  The  sulphuret 
of  iron  as  dissolved  from  the  filter  by  means 
of  hot  and  dilute  hydrochloric  acid,  the  solu¬ 
tion  is  boiled,  treated  with  a  few  drops  of 
nitric  acid  to  peroxidise  the  iron,  and  am¬ 
monia  is  them  added  in  excess.  The  preci¬ 
pitate  is  pure  peroxide  of  iron,  the  weight  of 
which,  deducted  from  that  of  the  basic  phos¬ 
phate,  gives  the  quantity  of  phosphoric  acid. 

“  It  is  essential  that  the  perchloride  of  iron 
used  in  this  experiment  should  be  quite  free 
from  sulphuric  acid. 

“5.  Estimation  of  the  Chlorine. — A  fresh 
portion  of  ashes  (about  fifteen  grains)  is 
weighed  out,  exhausted  by  means  of  hot 
water,  slightly  acidulated  with  nitric  acid, 
and  the  solution  precipitated  with  nitrate  of 
silver.  If  the  ashes  contain  appreciable 
quantities  of  iodine  or  bromine,  these  bodies 
will  be  found  in  the  precipitated  silver-salt ; 
for  their  quantitative  estimation,  however,  a 
larger  portion  of  ash  must  be  employed. 

“  6.  Estimation  of  the  Carbonic  Acid. — 
The  quantity  of  carbonic  acid  is  represented 
by  the  loss  sustained  on  treating  a  known 
weight  of  ashes  with  an  acid  ;  and  we  have 
elsewhere  described  the  most  convenient 
method  and  apparatus  for  the  experiment. 

“  C.  Analysis  of  Ashes  abounding  in  Si¬ 
lica. — These  ashes  are  only  partially  soluble 
in  acids  ;  their  alkalies  must  therefore  be 
determined  in  a  separate  portion. 

“  The  chlorine  and  carbonic  acid  are  deter¬ 
mined  in  the  same  manner  as  with  ashes 
soluble  in  acids  ;  but  it  must  be  remembered 
-  that  the  alkaline  chlorides  undergo  a  partial 
decomposition,  wdien  ignited  with  silica  and 
carbon. 

“,1. — Estimation  of  the  Silica ,  Sfc. — A 
concentrated  solution  of  pure  potass  or 
soda,  is  poured  upon  about  60  grains  of  the 
ashes,  and  evaporated  to  dryness  in  a  pla¬ 
tinum  or  silver  dish.  The  silica  compounds 
are  thus  dissolved : — The  heat  should  be  so 
great  as  to  diffuse  the  mass :  dilute  hydro¬ 
chloric  acid  is  then  poured  on  the  dry 
mass,  and  evaporated,  and  the  silica  deter¬ 
mined  in  the  manner  already  described. 
The  acid  solution,  filtered  from  the  insoluble 
matter,  is  divided  into  two  parts  ;  one  is 
employed  for  the  determination  of  the  sul¬ 
phuric  acid  and  phosphoric  acid,  the  other 
for  that  of  peroxide  of  iron  and  of  the  alka¬ 
line  earths,  by  the  methods  detailed  above. 

2.  Estimation  of  the  Alkalies , — A  second 


portion,  say  50  grains,  of  the  ashes  is 
ignited  in  a  platinum  or  silver  crucible, 
with  four  times  its  weight  of  hydrate  of 
barytes ;  the  acid  solution  which  remains 
after  separating  the  silica,  is  precipitated 
successively  with  barytes  water  and  carbon¬ 
ate  of  ammonia,  the  alkalies  being  then 
obtained  in  the  state  of  chlorides.” 


SELECTA  E  PRiESCRIPTIS.  Selections 
from  Physicians’  Prescriptions ;  contain¬ 
ing  lists  of  the  Terms,  Phrases,  Con¬ 
tractions,  and  Abbreviations  used  in 
Prescriptions,  with  Explanatory  Notes  ; 
the  Grammatical  Construction  of  Pre¬ 
scriptions,  Rules  for  the  pronunciation  of 
Pharmaceutical  Terms ;  and  a  Series  of 
Abbreviated  Prescriptions  illustrating  the 
use  of  the  preceding  terms.  To  which  is 
added  a  Key,  containing  the  prescriptions 
in  an  Unabgreviated  form,  with  a  literal 
translation.  Intended  for  the  use  of 
Medical  and  Pharmaceutical  Students. 
Ninth  Edition,  much  improved.  Lon¬ 
don  :  S.  Highley,  Fleet-street.  1844. 

This  very  useful  work  having  long  been 
knowrn  to  the  profession  we  need  say  but 
little  respecting  it.  Students  of  medicine  and 
pharmacy  will  find  it  a  most  valuable  pre¬ 
ceptor,  guiding  them  to  the  most  correct 
method  of  prescribing,  and  also  aiding  them 
to  decipher  the  prescriptions  of  practitioners. 

In  order  to  give  such  of  our  junior  readers 
asjmay  not  have  seen  the  former  editions,  a 
full  idea  of  the  improvements  in  this  edition, 
wre  give  the  preface  entire. 

“  This  little  work  has  been  before  the 
public  for  about  eighteen  years,  during  which 
time  eight  large  editions  of  it  have  been 
sold  ;  and  the  publisher  states  that  the  ninth 
edition  is  much  inquired  after.  These  facts 
have  satisfied  the  author  that  the  work  has 
proved  useful. 

“  It  is  hoped  that  the  present  edition  will 
be  found  greatly  superior  to  the  preceding 
ones,  from  which  it  differs  in  the  following, 
amongst  other,  particulars: — 

“  1.  The  List  of  Terms,  Phrases,  Sec., 
has  been  considerably  enlarged,  and  nume¬ 
rous  additional  notes  appended .  The  dis¬ 
tinctive  meanings  of  the  various  synonymes 
have  been  carefully  pointed  out ;  and  the 
Latin  words  or  phrases  connected  with  the 
corresponding  English  ones,  by  the  same 
figure  being  fixed  to  each. 

“  2.  The  Chapter  on  Nomenclature  has 
been  almost  entirely  re-written,  and,  it  is 
believed,  greatly  improved.  Moreover,  a 
list  of  classical  and  barbarous  names  has 
been  added. 
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‘ ‘  3 •  To  the  Chapter  on  Abbreviations 
and  Contractions  there  has  been  added  a 
tabular  view  of  such  abbreviated  names  of 
medicines  as  are  applicable  to  two  or  more 
substances,  and  the  use  of  which,  therefore, 
by  the  prescribes  may  lead  to  serious  mis¬ 
takes  in  dispensing. 

“4.  The  Chapter  on  the  Pronunciation 
of  Pharmaceutical  Terms  is  entirely  new. 
Imperfect  and  incomplete  as  it  necessarily 
is>  the  Author  notwithstanding  trusts  that  it 
will  not  be  without  its  usefulness. 

“5.  A  tolerably  copious  Table  of  Con¬ 
tents  has  been  given  ;  that  contained  in  pre¬ 
ceding  editions  being  much  too  concise. 

“6.  An  Index  of  some  of  the  principal 
subjects,  terms,  and  explanatory  notes  has 
also  been  added.” 


FAMILIAR  LETTERS  ON  CHEMIS¬ 
TRY".  By  Justus  Liebig,  M.D*, 
Ph.D.,  F.R.S.  Edited  by  John  Gard¬ 
ner,  M.D. 

(. Extract  continued  from  our  last.) 

“  Alcohol,  one  of  the  products  of  the  fer¬ 
mentation  of  saccharine  vegetable  juices,  is 
altogether  incapable  of  undergoing  the  pro¬ 
cess  of  decay ;  when  exposed  to  the  air, 
whether  in  its  pure  state  or  mixed  with 
water,  it  evaporates  without  combining  with 
oxygen.  Alcohol  is  readily  inflammable  at 
a  higher  temperature,  and  in  burning  is  re¬ 
solved  into  carbonic  acid  and  water.  It  is 
obvious  that  its  elements  have  a  powerful 
affinity  for  oxygen  ;  the  high  temperature  is, 
however,  a  necessary  condition  of  the  mani¬ 
festation  of  this  affinity.  Hydrogen  gas  and 
many  other  inflammable  substances,  are,  in 
this  respect,  precisely  similar  to  alcohol, 
their  affinity  for  oxygen  manifests  itself  only 
at  certain  high  temperatures. 

“  In  the  process  of  decay  it  has  been  like¬ 
wise  observed  that  a  substance  undergoing 
this  state  of  elementary  transposition  exercises 
a  remarkable  influence  upon  the  particles  of 
an  adjacent  substance,  which,  per  se,  would 
not  be  capable  of  passing  into  the  same  state 
of  change,  decay,  or  transposition. 

“  Many  substances,  when  in  contact  with 
another  in  a  state  of  decay,  manifest,  at  com¬ 
mon  tempei'atures,  an  affinity  for  oxygen  ; 
that  is,  they  enter  into  combination  with 
this  element,  at  this  low  temperature,  whilst 
under  other  circumstances  such  a^combina- 
tion  can  only  be  effected  by  a  far  higher 
degree  of  heat. 

“The  active  absorption  of  oxygen,  the  com¬ 
bustion  of  the  decaying  substance,  is  trans¬ 
mitted  to  the  particles  of  other  substances  in 
contact  with  it ;  they  assume  its  charac¬ 


teristic  state  of  activity;  they,  like  it,  com¬ 
bine  with  oxygen,  as  if  undergoing  a  real 
combustion ;  but  how  this  is  effected  does 
not  appear  to  admit  any  further  explanation. 
Contact  with  a  substance,  itself  undergoing 
the  process  of  decay,  is  the  chief  condition  of 
decay  for  all  organic  substances  which  do 
not  possess  the  power  of  combining  with 
oxygen  at  common  temperatures.  In  con¬ 
sequence  of  the  ensuing  combination  of  its 
elements  with  oxygen,  the  temperature  of 
the  decaying  substance  rises  above  that  of 
the  surrounding  medium  ;  but  great  as  the 
influence  is  which  heat  exercises  in  accele¬ 
rating  the  process,  it  is  not  in  this,  as  in 
other  chemical  processes,  the  cause  of  the 
manifestation  of  the  affinity  for  oxygen. 

“If,  in  a  vessel  filled  with  common  atmo¬ 
spheric  air,  to  which  a  certain  amount  of 
hydrogen  gas  has  been  added,  a  linen  bag  be 
suspended,  filled  with  wet  sawdust,  vegetable 
mould,  &c.,  the  process  of  decay  will  con¬ 
tinue  just  as  it  would  if  they  were  exposed 
to  the  open  air.  They  will  convert  the  sur¬ 
rounding  oxygen  into  carbonic  acid.  But 
what  is  very  remarkable  in  this  case,  the 
hydrogen  also  participates  in  the  process-— it 
undergoes  decay  ;  that  is,  from  being  in 
contact  with  decaying  substances,  it  acquires 
the  power  of  combining  with  oxygen  at  the 
common  temperature.  If  there  be  a  suf¬ 
ficient  amount  of  oxygen  present,  all  the 
hydrogen  gas  is  converted  into  water. 

“Other  inflammable  gases,  both  simple  and 
compound,  are  affected  under  these  circum¬ 
stances  in  exactly  the  same  manner  as  hydro¬ 
gen.  The  vapor  of  alcohol,  for  example, 
when  in  a  vessel  containing  wood  or  other 
substances  in  a  state  of  decay,  absorbs 
oxygen  from  the  atmosphere,  and  becomes 
transformed  into  aldehyde,  and  subsequently 
into  acetic  acid,  which,  upon  assuming  a 
fluid  state,  is  withdrawn  from  the  further 
influence  of  the  oxygen. 

“  It  is  upon  this  power  of  substances  under¬ 
going  decay,  to  increase  the  attraction  of  all 
organic  substances  for  oxygen,  and  especially 
the  affinity  of  alcohol  for  this  element,  that 
a  speedy  process  for  acidifying  alcohol  is 
based,  which  is  termed  the  ‘  quick  vinegar 
process.  ’ 

“  The  transformation  of  fermented  liquors 
into  vinegar  formerly  required  weeks,  and 
even  months,  to  accomplish,  in  consequence 
of  the  imperfect  access  of  the  air  :  we  can 
now  convert  alcohol  into  vinegar  in  less  than 
twenty-four  hours ;  and  this  is  effected 
mainly  by  making  brandy  diluted  with  water, 
or  any  other  weak  spirituous  liquor,  trickle 
slowly  through  casks  filled  with  wood 
shavings,  and  at  the  same  time  causing  a 
slight  stream  of  air  to  circulate  through 
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these  shavings.  This  method  exposes  to  the 
air  a  surface  of  alcohol  capable  of  absorbing 
oxygen  by  many  thousand  times  more  exten¬ 
sive  than  the  old  method  ;  and  consequently 
the  time  which  alcohol,  under  ordinary  cir- 
eurnstances,  requires  for  its  acidification,  is 
abridged  in  the  same  proportion.  At  the 
commencement  of  this  process  it  is  usual  to 
add  to  the  dilute  spirit  a  small  quantity  of 
some  substance  containing  matter  capable  of 
undergoing  the  process  of  decay,  such  as 
beer-wort,  honey,  vinegar,  &c . ;  but,  after 
lapse  .of  a  very  short  time,  the  surface  of  the 
wood-shavings  passes  into  a  state  of  oxida¬ 
tion,  and  from  that  moment  effects  the 
transformation  of  the  spirit  into  vinegar 
without  the  further  co-operation  of  extra¬ 
neous  decaying  matter. 

“  The  application  of  our  knowledge  respect¬ 
ing  the  phenomena  attendant  upon  decay,  to 
the  manufacture  of  beer  and  wine,  is  easy 
and  obvious.  The  property  of  beer  and 
wine  to  be  converted  into  vinegar  when  in 
contact  with  the  air,  depends  invariably 
upon  the  presence  of  foreign  matters  which 
transmit  their  own  inherent  aptitude  to 
absorb  oxygen  to  the  particles  of  alcohol  in 
contact  with  them.  By  removing  com¬ 
pletely  all  such  substances  from  wine  and 
beer,  these  lose  altogether  the  property  of 
acidifying,  or  of  being  converted  into  viuegar. 

“  In  the  juice  of  grapes,  poor  in  sugar, 
there  remains,  after  the  completion  of  the 
process  of  fermentation — that  is,  after  the 
resolution  of  the  sugar  into  carbonic  acid 
and  alcohol — a  considerable  amount  of  nitro¬ 
genous  constituents,  retaining  the  same  pro¬ 
perties  which  they  possessed  in  the  juice 
previous  to  fermentation.  This  does  not  hap¬ 
pen  with  the  juice  of  the  grapes  of  southern 
climates.  These  grapes  are  rich  in  sugar, 
and  a  considerable  amount  of  this  substance 
remains  undecomposed  after  all  nitrogenous 
matters  have  completely  separated  in  an  in¬ 
soluble  state,  as  yeast.  Such  wines  alter 
very  little  when  exposed  to  the  air  :  the  red 
wines  of  this  kind,  however,  acidify  because 
their  coloring  matter  is  of  ready  mutability, 
and  performs,  when  in  contact  with  the  air, 
the  part  of  the  nitrogenous  constituents. 

“  The  nitrogenous  constituents  of  the  grape- 
juice  which  remain  in  wine,  after  fermenta¬ 
tion,  are  those  ferments,  or  exciters  of  fer¬ 
mentation  in  the  sugar,  of  which  I  have 
already  spoken  in  previous  letters.  After 
the  complete  transformation  of  the  sugar, 
they  exercise  upon  the  alcohol  exactly  the 
S  ame  effect  as  the  decaying  wood — they  are 
the  exciting  causes  of  the  ensuing  process  of 
acidification. 

“  The  affinity  of  these  substances  for  oxygen 
i  very  powerful ;  during  the  short  space  of 


time  necessary  to  transfer  wine  from  one 
cask  into  another,  they  absorb  oxygen  from 
the  air,  and  induce  a  state  of  acidity  in  the 
wine,  which  goes  on  irresistibly  if  it  be  not 
checked  by  artificial  means.  It  is  well  known 
that  this  check  is  practically  effected  by  sul- 
phuration.  A  piece  of  sulphur  is  burned  in 
the  cask  destined  to  receive  the  wine,  the 
contained  air  is  thus  deprived  of  its  oxygen, 
and  an  amount  of  sulphurous  acid  is  formed 
equal  to  the  volume  of  the  oxygen.  This 
newly-formed  sulphurous  acid  is  rapidly  ab¬ 
sorbed  by  the  moist  internal  surface  of  the 
cask.  Sulphurous  acid  possesses  a  stronger 
affinity  for  oxygen  than  the  exciters  of  acidi¬ 
fication  in  the  wine.  The  acid  is  gradually 
diffused  from  the  internal  surface  of  the 
cask  through  the  wine,  and  withdraws  from 
those  substances,  as  well  as  from  the  wine 
itself,  all  the  oxygen  they  have  absorbed 
from  the  atmosphere,  and  thus  reconverts 
the  wine  into  the  state  in  which  it  existed 
previously  to  being  transferred  into  the  new 
cask.  The  sulphurous  acid  in  this  process 
becomes  converted  into  sulphuric  acid,  and 
exists  as  such  in  the  wine. 

“  When  the  wine  is  stored  up  in  casks  to 
ripen,  a  constant,  although  very  slow,  dif¬ 
fusion  of  air  takes  place  through  the  pores 
of  the  wood,  or,  what  comes  to  the  same 
tiling,  the  wine  is  incessantly  in  contact 
with  a  minute  amount  of  oxygen  ;  by  means 
of  which,  after  the  lapse  of  a  certain  time, 
the  entire  quantity  of  the  exciters  of  acidifi¬ 
cation,  that  is,  the  nitrogenous  substances 
present  in  the  wine,  oxidise  and  separate  in 
the  form  of  a  sediment  or  dregs,  termed 
under-yeast. 

“The  separation  of  yeast  from  wine  or 
beer,  during  the  fermentation  of  grape- 
juice  or  of  wort,  takes  place  in  consequence 
of  the  absorption  of  oxygen,  or,  in  other 
words,  is  a  process  of  oxidation,  occurring  in 
the  fermenting  liquid.  The  nitrogenous 
constituent  of  barley  is  in  its  primary  state 
insoluble  in  water,  but  in  the  process  of 
malting,  or  whilst  the  grain  is  germinating, 
it  becomes  soluble  in  water,  it  assumes  the 
same  condition  or  nature  wdiich  belongs  to 
the  nitrogenous  constituent  of  grape-juice 
originally. 

“  Both  these  substances  lose  their  solubility 
in  wine,  or  in  beer,  by  absorbing  oxygen. 
According  to  analyses  in  which  we  may 
confide,-  made  with  regard  to  this  point, 
wine-yeast  and  beer-yeast  are  far  richer  in 
oxygen  than  the  nitrogenous  substances  from 
which  they  are  derived. 

“  As  long  as  any  particles  of  sugar,  in  a 
state  of  fermentation,  are  present  in  the 
fluid  together  with  these  nitrogenous  mat¬ 
ters,  the  fluid  itself  supplies  the  oxygen 
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required  for  their  transformation  into  yeast 
by  the  decomposition  of  a  small  amount  of 
the  sugar  or  of  water.  This  Oxidising  pro¬ 
cess  within  the  fluid  itself,  which  cause  the 
nitrogenous  constituents  to  become  in¬ 
soluble,  ceases  with  the  disappearance  of  the 
sugar  ;  but  it  is  renewed  if  the  fluid  is  re¬ 
converted  into  a  fermenting  state,  by  the 
addition  of  new  portions  of  sugar,  and  it 
ensues  also  when  the  surface  of  the  fluid  is 
exposed  to  the  free  access  of  the  atmos¬ 
phere.  In  the  latter  case  the  separation  of 
the  nitrogenous  constituents  is  effected  by 
the  atmospheric  oxygen,  and  is  thus  a  con¬ 
sequence  of  their  decay  or  slow  combustion. 

“  I  have  already  stated  that  the  presence  of 
nitrogenous  matters  in  alcohol  causes  the 
transformation  of  the  alcohol  into  acetic 
acid  when  there  is  a  sufficient  supply  of  air ; 
now  it  is  owing  to  the  inequalities  in  their 
relative  affinities  for  oxygen,  that  during  the 
maturation  of  wine  in  the  storehouse,  when 
the  access  of  air  is  extremely  limited,  that 
the  nitrogenous  substances  alone  oxidise,  and 
not  the  alcohol.  In  open  vessels,  under 
these  circumstances,  the  wine  would  be 
converted  into  vinegar. 

i  ‘  The  preceding  remarks  render  it  obvious 
that  if  we  possessed  any  means  of  prevent¬ 
ing  the  transformation  of  alcohol  into  acetic 
acid  we  should  be  able  to  preserve  wine  and 
beer  for  an  unlimited  period,  and  to  bring 
these  liquors  into  a  state  of  perfect  ma¬ 
turity  ;  for,  under  such  circumstances,  all 
those  substances  which  cause  wine  and  beer 
to  acidify  would  become  insoluble  by  com¬ 
bining  with  oxygen,  and  separate  from  the 
liquid,  and  with  their  perfect  removal  the 
alcohol  present  would  altogether  lose  the 
property  of  absorbing  oxygen. 

“  Experimental  art  has  discovered  a  means 
of  accomplishing  this  purpose  perfectly.  It 
consists  in  maintaining  the  fluid  at  a  low 
temperature  when  undergoing  fermentation. 
The  method,  based  upon  this  principle,  and 
employed  in  Bavaria,  is  one  which  the  most 
perfect  theory  could  scarcely  have  surpassed 
in  certainty  and  simplicity,  and  it  seems 
impossible  to  devise  one  more  in  accordance 
with  science. 

“The  transformation  of  alcohol  into  acetic 
acid  by  contact  with  a  substance  in  a  state  of 
decay,  occurs  most  rapidly  at  a  temperature 
of  959  Fahrenheit.  At  lower  temperatures 
the  affinity  of  alcohol  for  oxygen  decreases, 
and  at  from  46°  to  50°  Fahrenheit  no  com¬ 
bination  with  oxygen  takes  place  under  these 
circumstances,  whilst  the  tendency  of  nitro¬ 
genous  substances  to  absorb  oxygen  at  this 
low  temperature  is  scarcely  diminished  in 
any  perceptible  degree. 

“  It  is,  therefore,  obvious,  that  if  wort  be 


fermented  in  wide,  open,  and  shallow  vessels, 
as  is  done  in  Bavaria,  which  afford  free  and 
unlimited  access  to  the  atmospheric  oxygen, 
and  this  in  a  situation  where  the  temperature 
does  not  ^exceed  46u  to  50°  Fahrenheit,  a 
separation  of  the  nitrogenous  constituents, 
i.  e.,  the  exciters  of  acidification,  takes  place 
simultaneously  on  the  surface,  and  within 
the  whole  body  of  the  liquid.  The  clearing 
of  the  beer  is  the  sign  by  which  it  is  known 
that  these  matters  are  separated.  A  more 
or  less  perfectly  complete  removal  of  these 
nitrogenous  substances,  however,  according 
to  this  method  of  fermentation,  depends 
upon  the  skill  and  experience  of  the  brewer. 
It  may  be  easily  conceived,  than  an  abso¬ 
lutely  perfect  separation  of  them  is  attained 
only  in  rare  and  extremely  happy  instances. 
Nevertheless,  the  beer  obtained  in  this  man¬ 
ner  is  invariably  far  superior  in  quality  and 
stability  to  that  brewed  according  to  the 
common  method. 

‘  ‘  The  exceedingly  favorable  influence  which 
the  adoption  of  this  principle  must  exercise 
upon  the  manufacture  of  wine  is  indisputable. 
It  is  too  evident  to  admit  of  a  doubt  that  it 
will  lead  to  the  adoption  of  a  more  rational 
method  than  has  hitherto  been  employed. 
The  reason  that  it  has  not  long  since  been  in 
use,  and  that  the  growers  of  wine  have  not 
derived  from  it  the  great  advantages  it  is 
calculated  to  afford,  is  obviously  their  im¬ 
perfect  knowledge  respecting  it ;  nay,  I  may 
say  the  total  ignorance  of  the  great  majority 
of  wine-growers  and  manufacturers  upon 
this  point. 

“Wine  prepared  by  this  method  will,  of 
eoursej  bear  the  same  relation  to  the  wine 
prepared  in  the  ordinary  way,  that  Bavarian 
beer  bears  to  common  beer,  in  the  fabrica¬ 
tion  of  which  the  same  amount  of  malt  and 
hops  has  been  employed.  In  the  shortest 
possible  time  the  same  quality,  the  same 
maturity,  may  be  attained  by  the  wine 
which,  under  ordinary  circumstances,  would 
result,  only  after  long  and  protracted 
storing.  If  it  be  borne  in  mind  that  the 
period  for  the  manufacture  of  wine  is  the 
end  of  October,  just  at  the  cool  season  which 
is  peculiarly  favorable  to  the  fermentation 
of  beer,  and  that  no  other  conditions  are 
necessary  to  the  vinous  fermentation  than  a 
cool  cellar,  and  open,  wide,  shallow  fer¬ 
menting  vessels,  and  further,  that  under  all 
circumstances  the  danger  of  acidification  is 
much  less  with  wine  than  with  beer,  it  is 
evident  that  the  best  success  may  confidently 
be  expected  from  the  application  of  this 
method. 

“  The  method  employed  at  most  places  on 
the  Rhine  proceeds  upon  principles  the  very 
reverse  of  this.  The  wine  is  left  to  ferment, 
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not  in  cool  cellars,  but  in  rooms,  situate 
much  too  high  and  too  warm ;  the  access  of 
air  is  completely  precluded  during  the  pro¬ 
cess  of  fermentation  by  tin-plate  tubes,  con¬ 
fined  with  water.  These  tubes  certainly 
exercise  an  injurious  effect  upon  the  quality 
of  the  wine ;  they  are,  in  every  respect, 
futile — the  invention  of  some  idle  brain  ; 
they  serve  no  object,  and  yet  they  are  used 
by  people  who  are  too  indolent  to  inquire 
into  the  matter,  and  who  are  wholly  incapable 
of  assigning  any  reason  for  their  adoption. 


TO  CORRESPONDENTS. 

u  R.  A.  S.”  (Totness),  who  desired  an 
answer  by  post,  is  requested  to  send  his 
address. 

“  A  Subscriber”  (Wincanton),who  wrote 
to  us  about  two  months  ago,  is  requested  to 
enable  us  to  address  him  by  post. 

li  An  Apprentice” — We  know  of  no  such 
means. 

“  P.  S.  H.” — We  have  not  had  leisure  to 
make  the  necessary  inquiries  for  you,  but 
you  shall  hear  from  us  in  a  few  days. 

The  Pharmaceutical  Society  is  verifying 
our  prophecies  concerning  it. 


SUMMARY  OF  METEORLOGICAL 
OBSERVATIONS  MADE  AT  OTLEY, 
YORKSHIRE,  IN  AUGUST  AND 
SEPTEMBER,  1844. 

BY  E.  THOMPSON. 

A  UG  UST. 


BAROMETER. 


Monthly  mean... . 

Mean  at  9  a.m . 

,,  at  3  p.m . . .  . 

,,  at  9  p.m . 

...  29‘61 

Maximum  on  31st  ...  . 

.  . .  30  20 

Minimum  on  14th  . .  . 

...  29-12 

Range . . 

THERMOMETER. 


Monthly  mean  .. 

Mean  of  maxima.. .  . 

.  06 

,,  minima 

Maximum  on  5th. .. . 

. 74 

Minimum  on  28th  . . 

Range . * . 

Rain. — 2-48  inches. 

WIND. 

Days. 

Days. 

N.  2 

S.  0 

N.E.  1 

S.  W.  2 

E.  1 

W.  15 

S.E.  1 

N.W.  6 

WEATHER. 


Days. 


Clear .  12 

Cloudy .  4 

Overcast .  5 

Showers .  8 


Days. 

Rain  ........  5 

Thunder  ....  2 

Lightning ....  2 

Misty  .  1 


GENERAL  REMARKS. 

The  former  part  of  the  month  was  a  con¬ 
tinuation  of  wet  weather,  which  lias  pre¬ 
vailed  for  some  time.  But  on  the  25th  the 
weather  became  beautifully  fine,  and  the 
temperature  progressively  increased  to  the 
end  of  the  month.  The  grass  has  but  just 
been  secured,  and  the  harvest  has  com¬ 
menced  with  a  prospect  of  a  successful 
issue. 


SEP  TE  MB  E  R. 


BAROMETER. 


Monthly  mean . 

29-89 

Mean  at  9  a.m . 

29-90 

,,  at  3  p.m . 

29*88 

,,  at  9  p.m . 

29-91 

Maximum  on  2nd . 

30*25 

Minimum  on  16tb . 

29*58 

Range . 

*67 

THERMOMETER. 

Monthly  mean . 

..  57° 

Mean  of  maxima . 

..  67 

,,  minima . 

..  47 

Maximum  on  2nd . 

..  68 

Minimum  on  24th . 

,.  38 

Range . 

Rain. — 2-75  inches. 

WIND. 

Days. 

N.  0 
N.E.  3 
E.  4 
S.E.  0 

WEATHER. 

Days.  Days. 

11  Rain .  3 

12  Hail .  0 

5  Lightning ....  1 

5  Misty  . .  1 

GENERAL  REMARKS. 

Fine  weather  prevailed  at  the  beginning 
and  close  of  the  month  ;  about  the  middle 
a  considerable  fall  of  rain  occurred.  The 
harvest  is  just  closed  in  this  part  of  the 
country,  the  com  being  chiefly  housed  in 
excellent  condition. 


Nota  Bene. — All  Communications,  Books 
for  Review,  and  Substances’  to  be  Analysed , 
must  be.  addressed  “  To  the  Editors  of  the 
Chemist,  310,  Strandi  London .”  Communi¬ 
cations  must  be  prepaid,  and  sent  before  the 
15 tli  of  each  month ;  Books  for  Review  before 
the  \0th. 


Clear .... 
Cloudy .. 
Overcast 
Showers. 


Days. 
I  S.'  0 

S.W.  2 

w.  10 

N.W.  5 


T  H  E 


m  rr  *ci 

Kj  JnL  Hi 


I.  CHEMISTRY 


ON  THE  SUPPOSED  COMBINATION 
OF  HYDROGEN  WITH  IRON,  BIS- 
MUTH,  AND  SULPHURET  OF  AR¬ 
SENIC.* 

BY  DRS.  J,  SCHLOSSBERGER  AND  R.  FRE- 
SENIUS. 

DuPAsauiER  states  N  (Comptes  Rendtis, 
1842,  pr.  sem.  p.  511)  that  iron  and 
hydrogen,  on  being  brought  into  contact  in 
the  nascent  state,  form  a  gaseous  hydroguret 
of  iron.  According  to  his  assertion  he  ob¬ 
tained  this  compound  whenever  he  put 
together  iron,  sulphuric  acid,  and  water; 
or  when  he  disengaged  hydrogen,  in  the 
humid  way,  by  means  of  iron.  By 
burning  the  hydrogen  with  which  this  gas  is 
impregnated,  and  a  porcelain  capsule  being 
held  against  it,  he  recognised  its  presence, 
first,  because  the  cooled  flame  became  yellow 
in  the  cix*cumference,  and  green  in  the  centre, 
and  next  that  spots  of  oxide  of  iron,  of  a 
rusty  color,  were  frequently  deposited  on  the 
capsule,  presenting  a  metallic  lustre.  He 
further  states  that  the  supposed  com¬ 
pound  is  not  decomposed  by  a  solution  of 
potassa,  but  is  decomposed  by  chlorine, 
iodine,  bromine,  and  the  salts  of  silver,  gold, 
and  mercury,  the  latter  being  reduced  at 
the  same  time.  From  steel  Dupasquier 
could  obtain  no  hydroguret  of  iron  ;  the 
flame  of  the  disengaged  gas  was  no  longer 
green ;  its  odor  was  erapyreumatic  ;  chloride 
of  mercury  was  not  precipitated  by  it ;  in 
short,  it  behaved  not  as  a  hydroguret  of 
iron,  but  as  carburetted  hydrogen. 

Meurer  states  in  the  Archiv  der  Phar~ 
made  (2nd  series,  vol.  xxxvi.,  p.  33),  that 
by  disengaging  hydrogen  by  zinc,  water,  and 
bydrochloric  or  sulphuric  acid,  and  adding 
chloride  of  bismuth,  a  gaseous  combination 
of  bismuth  and  hydrogen  is  obtained.  He 
observes  that  hydrogen  dissolves  but  a  small 
quantity  of  bismuth,  and  this  combination 
takes  place  only  when  water  is  decomposed 
with  some  energy  ;  under  this  circumstance 


*  Liebig's  Annalen  der  Chemie  und 
Pharmacie,  Sept.  1844. 

N.S.,  Von.  II.— iVo.  XXIV.,  Dec.  1844. 


the  flame  of  the  escaping  gas  deposits  spots 
on  the  porcelain,  which  are,  however,  of 
smaller  diameter  than  those  of  arsenic, 
presenting  a  pale  gray  color,  less  variegated, 
and  insoluble  in  Labarraque’s  liquid.  The 
color  of  the  burning  gas  is  at  the  same  time 
less  white  than  when  arseniuretted  hydrogen 
is  present. 

In  the  same  paper  Meurer  states,  further¬ 
more,  that  sulphuretted  hydrogen,  on  being 
added  to  a  liquid  containing  arsenic  or  an¬ 
timony,  and  on  quitting  this  mixture  being 
brought  into  contact  with  zinc,  water,  and 
sulphuric  acid,  the  disengaged  hydrogen  will 
contain  in  solution  sulphur et  of  arsenic,  or 
sulphuret  of  antimony,  which  appears  by  its 
being  burned,  when  it  deposits  stains  of 
arsenic  or  antimony. 

These  facts,  if  well  founded,  would  have 
been  of  some  importance  for  theoretical  and 
practical  chemistry ;  but  the  above  labors 
not  having  been  executed  in  such  a  maimer 
as  a  priori  to  remove  all  doubts  of  their 
accuracy,  we  have  examined  and  repeated 
them. 

From  the  results  of  our  experiments  to  be 
detailed  in  the  sequel,  it  will  first  appear 
that  the  combinations  of  hydrogen  in  ques¬ 
tion  do  not  exist ;  and  it  will  next  be. 
shown  what  phenomena  gave  rise  to  the 
false  inferences  drawn  by  Dupasquier  and 
Meurer. 

With  reference  to  the  hydroguret  of  iron, 
we  put  into  a  glass  phial  a  considerable  quan- 
tity  of  finely-cut  iron  wire,  disengaging 
hydrogen,  partly  with  sulphuric,  and  partly 
with  hydrochloric  acid.  This  gas  was  first 
passed  through,  two  washing-bottles  contain¬ 
ing-  distilled  water,  and  then  through  a 
glass  tube  four  feet  long,  half  of  which  was 
filled  with  moistened,  and  half  with  dry  and 
loose,  cotton.  The  gas,  on  issuing,  pre¬ 
sented  its  known  nauseous  and  narcotic 
odor ;  and  on  being  burned,  it  might,  in¬ 
deed  be  distinguished  from  pure  hydrogen, 
in  the  manner  stated  by  Dupasquier.  In 
the  centre  of  the  flame  a  fine  green  cone  was 
observed,  similar  to  the  flame  of  copper  or 
boracic  acid,  which  was  the  snore  manifest 
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he  finer  the  aperture  of  the  glass  tube,  and 
the  more  energetically  the  disengagement 
of  the  gas  was  urged  ;  the  cone  was  sur¬ 
rounded  by  a  yellow  circumference,  much 
more  luminous  than  the  usual  flame  of  hy¬ 
drogen.  This  green  color  of  the  cen¬ 
tral  portion  of  the  flame  is  carefully  to 
be  distinguished  from  the  accidental  green 
which  sometimes  appears  when  a  porcelain 
plate  is  held  against  the  flame.  It  is  known 
that  hydrogen  gas,  the  moment  it  issues 
from  a  tube,  on  being  burned,  and  the 
flame  cooled,  the  central  portion  of  the 
flame  becomes  of  a  fine  blue  color,  similar 
to  that  of  oxide  of  carbon,  whereas  its  pe¬ 
ripheric  portion  is  pale  yellow,  or  almost 
entirely  colorless  ;  if,  however,  the  hydro¬ 
gen  contains  carburetted  hydrogen,  the 
flame  presents  an  intense  yellow  tint,  which, 
under  certain  positions  of  the  eye,  may 
cause  the  flame,  on  being  cooled  by  por¬ 
celain,  in  some  places  to  appear  of  a  green 
color,  from  the  blue  and  green  rays  of 
light  coinciding.  That  spots,  as  described 
by  Dupasquier  are  noticed,  we  must  like¬ 
wise  admit  ;  but  we  disagree  with  reference 
to  the  account  given  of  their  nature.  We, 
before  all,  remark,  that  to  purify  hydro¬ 
gen  satisfactorily  from  foreign  substances 
which  mix  with  it  in  the  bottle  in  which  the 
gases  are  disengaged,  our  washing  apparatus 
is  indispensable  ;  for  not  only  did  we  notice 
most  clearly  traces  of  salts  of  iron  in  the 
first  washing -bottle,  and,  though  to  a  less 
extent,  these  could  not  be  overlooked  even 
in  the  second  bottle^;  but  in  one  of  our  ex¬ 
periments  it  happened  that,  on  disengaging 
gas  for  some  hours  ;  the  cotton  itself  placed 
in  the  anterior  portion  of  the  glass  tube, 
though  previously  sufficiently  washed  with 
hydrochloric  acid  free  from  iron,  became 
impregnated  with  traces  of  iron,  yet  in  the 
second  portion  of  the  glass  tube  iron  wTas 
never  met  with.  When  we  employed  merely 
a  simple  washing -bottle,  setting  fire  to  the 
gas,  we  obtained  a  large  quantity  of  yellow 
spots,  mixed  with  some  gray  ones,  a  portion 
of  which  were  easily  soluble  in  hydrochloric 
acid,  decidedly  behaving  like  iron.  With 
reference  to  this  circumstance,  we  made  an 
additional  experiment  by  placing  a  salt  of 
iron  into  the  bottle  from  which  hydrogen  was 
disengaged  by  zinc ;  on  setting  fire  to  the 
gas  obtained  in  that  manner,  when  once 
washed,  we  could  under  no  circumstances 
produce  spots.  This  observation,  at  first, 
seems  to  corroborate  the  assertion  of  the 
presence  of  oxide  of  iron  ;  but  such  a  sup¬ 
position  falls  to  the  ground,  on  treating 
the  gas  by  a  perfectly  satisfactory  washing 
apparatus.  Even  in  the  latter  case,  it  is 
tru*,  are  almost  always  obtained  yellow, 


and  sometimes  gray  stains  possessed  of  an 
intense  lustre,  but  of  an  essentially  different 
constitution.  They  are  first  rather  easily  vo¬ 
latilised  by  heating  strongly  the  porcelain 
capsule,  and  exposing  to  the  flame,  for  a 
longer  time,  the  same  point ;  next  they  are 
insoluble  in  hydrochloric  acid,  but  soluble  in 
aqua  rcyia ,  cliiefly  on  applying  heat.  The 
solution,  on  being  treated  with  chloride  of 
iron,  or  acetate  of  ammonia,  or  other  re¬ 
agents,  indisputably  shows  a  portion  of 
phosphoric  acid ;  whereas  not  the  slightest 
vestige  of  iron  was  discovered  in  it.*  The 
spots,  on  being  moistened  with  water  are  of  a 
strong  acid  reaction,  proving  to  be  a  coating 
containing  phosphorus,  with  which,  by  all 
means,  phosphoric  acid  is  mixed.  This  gas, 
on  being  purified  according  to  our  directions, 
and  passed  through  a  solution  of  chloride  of 
mercury,  soon  rendered  this  liquor  turbid, 
and  on  having  allowed  the  gas  to  pass  for  six 
hours,  a  large  yellow- isli- white  precipitate 
was  deposited,  the  cause  of  which,  according 
to  direct  experiments  instituted  by  ourselves, 
could  not  have  been  either  pure  hydrogen , 
or  marsh  gas,  or  bicarburet  of  hydrogen. 
It  was  filtered  off,  and  the  filtered  mass, 
having  been  entirely  freed  from  mercury  by 
most  carefully  washed  sulphuretted  hydro¬ 
gen,  and  from  sulphuret  of  mercury  by  fil¬ 
tration,  aqua  regia  being  added  and  concen¬ 
trated,  on  being  treated  by  acetate  of 
potassa  with  ferrocyanide  of  potassium,  or 
by  ammonia  and  sulphuret  of  ammonia,  or, 
finally  (being  previously  diluted),  by  sulpho- 
cyanide  of  potassium,  the  most  delicate  re¬ 
agent  for  oxide  of  iron,  neither  coloration 
nor  any  precipitate  was  obtained.  The 
yellowish-white  precipitate  on  being  washed, 
was  found  to  be  not  altogether  insoluble  in 
water,  and  became  more  intensely  yellow, 
and  contained  mercury,  chlorine,  phos- 
*phorus,  and  sulphur.  Covered  by  carbonate 
of  soda  it  became  black  ;  the  chlorine  was 
found  in  the  liquid  filtered  off,  and  the 
mercury  in  the  residue  ;  having  previously 
detonated  a  portion  of  the  precipitate  with 
nitre,  we  demonstrated  the  presence  of 
phosphorus  and  sulphur  in  their  acids. 

The  washed  gas  being  transmitted  through 
a  solution  of  sulphate  or  acetate  of  cop¬ 
per,  rather  a  considerable  quantity  of  a 
browm-black  precipitate  of  phosphoret  and 
sulphuret  of  copper  was  formed.  On  col¬ 
lecting  the  gas  over  water  impregnated  with 

*  We  think  it  will  not  be  immaterial  ex¬ 
pressly  to  remark  that,  to  obtain  this  result, 
it  was  necessary  most  carefully  to  avoid  any 
impurity  with  iron  (which  might  be  caused 
by  the  vessels  or  substances  employed  for 
•olution,  or  dust). 
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chlorine,  this  remained  entirely  free  from 
iron.  By  employing  iron  nails  instead  of 
wire  we  obtained  quite  the  same  results. 
After  these  experiments  no  doubt  remains  that, 
at  least  in  the  manner  mentioned ,  a  gaseous 
combination  of  iron  and  hydrogen  cannot 
be  obtained,  and  it  may  easily  be  perceived 
that  the  reactions  which  Dupasquier  intends 
to  attribute  to  hydroguret  of  iron,  originate 
from  phosphor etted  hydrogen,  which  for  the 
most  part  is  mixed  with  sulphuretted  hy¬ 
drogen.  It  is  known  that  phosphoretted 
hydrogen  is  not  decomposed  by  a  solution 
of  potassa,  but  that  it  is  decomposed  by 
chlorine,  bromine,  iodine,  and  by  the  me¬ 
tallic  salts  which  Dupasquier  enumerated; 
and  if  it  is  asked  why  Dupasquier  obtained 
no  hydroguret  of  iron  from  steel,  we  answer 
that  he  then  must  have  had  to  deal  with  a 
species  free  from  phosphorus  or  containing 
but  little  of  it.  The  spots  which  Dupas¬ 
quier  obtained  consisted,  therefore,  of  phos¬ 
phorus,  with  which,  however,  in  conse¬ 
quence  of  imperfect  washing  of  the  gas, 
some  particles  of  iron  might  certainly  have 
been  mixed.  We  do  not  venture  to  decide 
upon  the  nature  of  the  phosphorus  existing 
in  these  spots;  most  probably  they  consisted 
of  oxide  of  phosphorus  mixed  with  phos¬ 
phoric  acid.  In  conclusion,  we  observe  that 
the  formation  of  these  stains  may,  by  certain 
circumstances,  become  more  difficult,  or  be 
altogether  prevented.  We  single  out  as 
such  if  the  aperture  of  the  tube  from  which 
the  gas  issues  is  too  large,  or  if  the  cold  ap¬ 
plied  was  insufficient ;  in  that  case  nothing 
but  phosphoric  acid  is  formed,  as  may  easily 
be  demonstrated  with  litmus  paper. 

Our  second  investigation  relates  to  the 
nature  of  the  supposed  hydroguret  of  bis¬ 
muth.  With  this  view  we  disengaged  hy¬ 
drogen  by  pure  zinc  and  pure  hydrochloric 
acid,  adding,  through  the  funnel  tube,  a 
solution  of  pure  chloride  of  bismuth,  taking 
the  necessary  precautions  (mentioned  above) 
that  no  trace  of  bismuth  should  be  mecha¬ 
nically  carried  over,  and  set  fire  to  the  gas 
issuing  from  the  tube  drawn  out  at  that  ex¬ 
tremity.  The  color  of  the  burning  gas  was 
that  of  pure  hydrogen ;  on  the  porcelain  it 
deposited  no  stains  whatever.  The  results 
were  perfectly  the  same,  whether  the  disen¬ 
gagement  of  the  gas  was  feebly  or  most 
energetically  urged.  To  be  more  fully  con¬ 
vinced,  we  passed  the  gas,  which  was  con¬ 
tinually  disengaged  with  some  vehemence 
through  hydrochloric  acid,  to  which,  from 
time  to  time,  pure  subchlorite  of  lime  was 
added  iu  such  a  manner  that  the  mixture 
always  exhaled  a  strong  odor  of  chlorine. 

On  terminating  the  experiment  we  applied 
heat  till  the  odor  of  chlorine  entirely  disap- 


|  peared,  and  divided  the  solution  into  two 
portions  ;  through  the  one  we  immediately 
passed  a  stream  of  sulphuretted  hydrogen, 
the  other  we  treated  with  the  same  gas,  but 
only  after  having  previously  diluted  it  with 
water:  no  trace  of  bismuth  could  be  disco¬ 
vered  in  either  of  these  two  portions.  The 
contents  of  the  washings  of  the  bottles 
through  which  the  gas  was  passed  for  two 
hours,  were  evaporated  with  nitric  acid,  and 
then  decomposed  by  sulphuretted  hydrogen. 
Here,  likewise,  no  bismuth  was  detected,  but 
a  perceptible  quantity  of  chloride  of  zinc 
was  met  with.  This  fact  is  to  be  explained 
by  the  circumstance  that  chloride  of  bis¬ 
muth,  on  coming  in  contact  with  zinc,  is 
instantly  reduced,  by  which  its  being  me¬ 
chanically  carried  over  is  prevented.  These 
results  again  evidently  prove  the  non-exist¬ 
ence  of  a  hydroguret  of  bismuth  to  be  ob¬ 
tained  in  that  manner,  but  did  not,  however, 
lead  us  to  detect  the  cause  of  the  error  which 
induced  Meurer  to  form  his  hypothesis.  We 
arrived  at  this  by  anew  experiment. 

To  bring  bismuth  and  hydrogen  in  con¬ 
tact  in  the  nascent  state  in  another  manner, 
we  prepared  an  alloy  of  sodium,  mercury, 
and  bismuth,  and  put  this  into  water.  The 
bismuth  employed  was  that  of  commerce. 
We  obtained  hydrogen  which  burned  with  a 
bluish-green  flame,  and,  deposited  on  porce¬ 
lain,  perceptible  spots,  being,  on  close  ex¬ 
amination,  found  to  be  stains  of  pure  anti¬ 
mony.  We  obtained  exactly  the  same  by 
dissolving  the  bismuth  of  commerce  in  aqua 
regia,  and  putting  the  solution  into  a  com¬ 
mon  Marsh's  apparatus.  The  quantity  of 
stains  collected  in  that  case  was  so  considera¬ 
ble,  that  their  nature  could  be  ascertained 
with  facility.  Their  solution  in  aqua  regiat 
on  being  evaporated  with  hydrochloric  acid, 
gave,  with  sulphuretted  hydrogen,  a  pure 
orange-yellow  precipitate,  which  was  com¬ 
pletely  soluble  iti  sulphuret  of  ammonia. 
Whether  the  stains,  besides  antimony,  con¬ 
tained  likewise  arsenic,  was  immaterial  for 
our  purpose,  and  was,  therefore,  not  further 
examined.  Meurer  having  considered  the 
stains  obtained  by  himself  to  be  bismuth, 
only  because  he  proved  that  they  were  not 
arsenic,  we  think  that,  based  on  our  ex¬ 
periments  just  related,  we  are  the  more  war¬ 
ranted  in  the  assertion  that  the  specimen  of 
bismuth,  with  which  he  made  his  experi¬ 
ments,  must  have  contained  antimony.  To 
prepare  the  bodies  in  question,  the  sulphuret 
of  antimony  and  sulphuret  of  arsenic  dis¬ 
solved  in  hydrogen ,  Meurer  placed  in  a 
Marsh's  apparatus  a  solution  of  antimony 
or  arsenic,  together  with  sulphuretted  hy¬ 
drogen,  or,  in  other  terms,  freshly  precipi¬ 
tated  sulphuret  of  antimony  or  sulphuret  of 
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arsenic.  This  mixture,  therefore,  if  it  is  not 
maintained  that  the  sulphuretted  hydrogen 
was  precisely  in  the  exact  proportion  requi¬ 
site  for  the  decomposition,  must  have  con¬ 
tained  either  sulphuretted  hydrogen  in  a  free 
state,  or  an  undecomposed  salt  of  antimony 
or  arsenic.  To  study  the  process  in  the 
most  simple  conditions,  we  placed  in  the  ap¬ 
paratus  zinc,  hydrochloric  acid,  water,  and 
pure  hydrated  sulphurct  of  antimony,  passed 
the  gas  through  a  long  tube,  which  we  filled 
with  cotton,  and  set  fire  to  it.  We  obtained 
very  large  quantities  of  dark  orange  stains 
of  sulphuret  of  antimony.  The  observation 
was  then  here  likewise  perfectly  true,  but 
less  so  the  consequences  drawn  from  it. 
Instead  of  asserting,  what  contradicts  all 
analogy,  that  the  sulphuret  of  antimony  was 
dissolved  in  hydrogen,  and  carried  over  by 
it,  the  supposition  is  much  nearer  that  sul¬ 
phuretted  hydrogen  and  sulphuret  of  anti¬ 
mony  are  contemporaneously  formed,  and 
on  their  combustion,  the  sulphur  and  the 
antimony  being  both  separated  from  their 
combinations  by  the  cooling  of  the  flame, 
unite  again,  forming  sulphuret  of  antimony. 
If  this  supposition  was  correct,  it  must  have 
been  corroborated  ;  when,  instead  of  setting 
fire  to  the  gas,  the  tube  through  which  the 
gaseous  mixture  passed,  was  heated  to  red¬ 
ness  in  one  particular  place ;  or,  if  the 
gaseous  mixture  was  transmitted  through  a 
solution  of  potaesa.  On  making  the  former 
of  these  experiments,  we  noticed,  first,  a 
yellowish- white  coating  of  sulphur,  and  on 
raising  the  temperature  of  the  tube  behind 
the  former,  a  black  one  of  antimony ;  on 
continuing  to  heat,  as  a  secondary  product, 
sulphuret  of  antimony  was  noticed,  which 
was  formed  either  by  the  action  of  the  cur¬ 
rent  freshly  following  sulphuretted  hydrogen 
upon  the  antimony  already  deposited,  or  by 
the  direct  combination  of  the  separated  sul¬ 
phur  and  antimony  at  a  higher  temperature. 

The  result  of  the  next  experiment,  still 
more  strikingly  proved  the  correctness  of 
our  inference.  The  gaseous  mixture,  on 
being  passed  through  a  solution  of  potassa, 
left  therein  its  sulphuretted  hydrogen — 
pure  antimoniuretted  hydrogen  issued  from 
he  washing-bottle.  The  stains  which  the 
latter  formed  on  being  ignited  were  of 
a  pure  black ;  they  contained  no  trace 
of  sulphur.  This  latter  substance  was  en¬ 
tirely  found  in  the  solution  of  potassa, 
which,  on  being  supersaturated  with  hydro¬ 
chloric  acid,  largely  disengaged  sulphuretted 
hydrogen,  r  nd  on  being  mixed  with  a  solution 
of  lead,  threw  down  a  copious  black  preci¬ 
pitate.  Finally,  to  remove  all  doubts  with 
reference  to  our  manner  of  explaining  the 
phenomenon,  we  adopted  the  synthetic  | 


method.  We  disengaged  in  separate  appa¬ 
ratuses  sulphuretted  hydrogen  and  hydrogen 
impi'egnated  with  antimoniuretted  hydrogen, 
directing  these  gases  through  ditferent  tubes 
into  a  bottle  provided  with  three  necks, 
allowing  the  gaseous  mixture  to  escape 
through  the  tube  adapted  to  the  third  neck. 
Fire  being  set  to  it,  stains  of  the  finest 
orange  color  of  sulphuret  of  antimony  were 
deposited  on  the  porcelain,  which  it  was  in 
our  power  to  obtain  in  the  greatest  variety 
of  shades  of  yellow,  red,  and  brown,  ac¬ 
cording  as  we  allowed  either  the  antimoniated 
hydrogen  or  the  sulphuretted  hydrogen  to 
prevail ;  in  the  first  case,  besides  sulphuret 
of  antimony,  we  obtained  antimony  in  a  free 
state ;  in  the  second  case,  some  sulphur  was 
in  a  free  state.  On  heating  one  portion  of 
the  tube  through  which  the  gaseous  mixture 
passed,  this  portion  was  precisely  in  the 
manner  described  above ;  firstly,  covered  by  a 
white  coating  of  sulphur,  and  next  by  a  darker 
one  of  antimony  ;  afterwards,  as  o  secondary 
product,  sulphuret  of  antimony  was  formed. 

Completely  analogous  results  were  ob¬ 
tained  when, instead  of  the  hydrated  sulphuret 
of  antimony,  we  employed  sulphuret  of 
arsenic.  The  disengaged  gaseous  mixture, 
on  being  heated  in  the  tube,  yielded,  first, 
a  coating  of  sulphur,  then  deposited  arsenic, 
finally  forming  sulphuret  of  arsenic.  The 
gas,  on  being  burned,  gave  yellow  stains  of 
sulphuret  of  arsenic,  which  were  entirely 
soluble  in  ammonia.  On  being  passed 
through  a  solution  of  potassa,  it  gave  stains 
of  pure  arsenic ;  the  sulphuretted  hydrogen 
was  retained  by  the  potassa.  In  these  ex¬ 
periments,  however,  the  hydrogen  disengaged 
was  impregnated  with  foreign  gases  to  a  much 
less  extent  than  in  the  case  of  sulphuret  of 
antimony  being  employed,  manifestly,  be¬ 
cause  sulphuret  of  arsenic  is  much  less  solu¬ 
ble  in  hydrochloric  acid  than  sulphuret  of 
antimony.  Orpiment,  reduced  to  powder, 
on  being  put  into  Marsh’s  apparatus,  gave 
no  stains.  If,  on  throwing  liquid  sul¬ 
phuretted  hydrogen  into  Marsh’s  appa¬ 
ratus,  hydrogen  is  mixed  with  sulphuretted 
hydrogen,  •  the  cooled  flame  furnishes  pale 
yellow  stains  of  sulphur,  which  are  insoluble 
in  ammonia,  and  the  disengaging  tube  being 
heated,  a  coating  of  pure  sulphur  is  formed. 

— nt — 


ON  LI  MON.* 

BY  DR.  C.  SCHMIDT. 

The  rage  for  discovering  alkaloids  in  every 
vegetable  substance  which  is  of  a  bitter  taste, 
and  has  become  an  object  of  materia  medica , 

*  Ann,  der  Chem,  u.  Pharm.,  Sept.  1844. 
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and  to  call  it  so,  even  without  investigation, 
in  our  clays,  is  fortunately  on  the  decrease. 
In  former  times,  when  the  means  of  con¬ 
trolling  such  assertions,  as  elementary  ana¬ 
lysis,  &c.,  were  but  imperfect,  it  created 
gi*eat  confusion  in  science  ;  hence  it  natu¬ 
rally  follows,  that  with  all  deference  to 
the  merits  of  any  discoverer,  we  look  upon 
similar  new  statements  with  diffidence,  ard 
subject  them  to  rigorous  investigations. 
This  circumstance  induced  me  to  investigate 
anew  the  crystallisable  matter  which  Fr. 
Bernays  (Buchner  s  Repertorium,  vol.  xxi., 
numb.  3,  p.  306,  &c.)  discovered  in  the 
seeds  of  lemons  and  oranges,  and  described 
under  the  name  of  Limonin.  Professor 
Wohler,  in  whose  laboratory  I  undertook 
the  present  operation,  was  in  possession  of 
a  small  quantity  of  this  substance,  ex¬ 
tracted  from  theseeds  (a)  of  oranges,  (b)  of 
lemons,  and  had  the  kindness  to  give  it  to 
me  for  an  accurate  examination.*  To  the 
naked  eye  the  substance  appeared  to  be  a 
white  crystalline  powder;  by  the  micro¬ 
scope  I  was  soon  convinced  that  it  belonged 
to  the  rhombic  system  (1  and  1  axis),  since, 
besides  several  other  combinations,  the  sim¬ 
ple  vertical  rhombic  prisma  (  ccP  .  oP)  was 
observed,  the  angle  of  which,  approxima- 
tively  measured  by  the  aid  of  the  camera 
clara,  amounted  to  125°.  Some  horizontal 
makrodiagonal  and  bracbydiagonal  prisms 
appeared  as  obtundities  of  the  corner  formed 
by  oP  and  coP  the  homonymous  planes  of 
these  obtundities  of  the  sharp  and  obtuse 
lateral  edges  of  the  fundamental  form. 
Pyramids  of  the  principal  or  secondary  se¬ 
ries  could  not  be  detected ;  it  lies,  however, 
in  the  nature  of  the  thing,  and  whoever  is  in 
the  habit  of  examining  microscopic  crystals 
knows  it  by  experience,  that  when  compli¬ 
cated  combinations  are  developed,  mistakes 
may  happen,  and  that,  especially  subordinate 
planes,  are  easily  overlooked  or  misinter¬ 
preted  ;  hence  the  non-existence  of  pyramids 
is  by  no  means  considered  as  certain. 

The  so-called  Limonin  is  very  difficultly 
soluble  in  water,  ether,  and  ammonia,  some¬ 
what  easier  in  mineral  acids,  easier  still  in 
alcohol  and  acetic  acid,  but  most  easily  in 
potassa,  from  which  solution  it  may  again  be 
thrown  down  unchanged  by  the  acids.  In  con¬ 
centrated  sulphuric  acid  it  is  dissolved  with  a 
blood-red  color,  from  which,  as  well  as  from 
an  alcoholic  or  acetic  solution,  it  is  thrown 


*  It  was  prepared  by  Mr.  Simon,  of  Ber¬ 
lin,  who,  with  the  most  obliging  readiness, 
devoted  to  these  investigations  the  small 
quantity  of  this  rare  substance,  obtained 
from  a  great  amount  of  seeds. 


down  by  water  unchanged;  being  heated,  it 
becomes  carbonised ;  with  carbonate  of  baryta 
it  is  neutralised,  no  baryta  remaining  in 
solution.  This  substance  crystallises  easily 
from  acetic  acid ;  the  crystals  having  the  same 
appearance  as  those  obtained  from  alcohol. 
On  close  examination  it  was  found  that  no 
trace  of  acetic  acid  had  combined  with  it.  The 
alcoholic  solution  is  of  a  neutral  reaction,  it 
gives  no  precipitate  on  being  treated  either 
with  chloride  of  platinum,  chloride  of  mer¬ 
cury,  or  with  salts  of  lead,  silver,  lime, 
baryta,  or  other  salts  (the  latter  must,  of 
course,  be  dissolved  in  alcohol,  otherwise  the 
pure  substance  would  be  thrown  down  by 
the  water  of  the  saline  solution).  It  may  be 
heated  up  to  392° F.  without  undergoing 
any  change,  or  experiencing  any  perceptible 
loss  of  weight ;  at  a  higher  temperature  it 
becomes  yellowish,  fusing  at  47 1°  F.,  present¬ 
ing  the  same  color  throughout.  It  is  a  clear, 
resinous  liquid,  which,  on  becoming  solid,  is 
amorphous,  presenting,  even  after  several 
days,  no  vestige  of  a  crystalline  structure ; 
redissolved,  however,  in  acetic  acid,  heat 
being  applied  for  a  longer  time,  it  crystal¬ 
lises  with  the  appearance  and  properties 
which  the  substance  presented  previous  to 
its  being  fused.  The  stability  of  this  sub¬ 
stance,  on  being  brought  into  contact  with, 
bodies  endowed  with  the  power  of  oxidising, 
is  remarkable ;  in  concentrated  surphuric 
acid  it  is  dissolved  especially  under  the  in¬ 
fluence  of  heat,  the  solution  presenting  a 
feeble  yellow  color,  from  which  even  on 
being  exposed  to  a  longer  action,  it  is  thrown 
down  by  water,  in  an  unchanged  state.  On 
being  boiled  with  a  concentrated  solution 
of  chromate  of  potassa,  there  is  no  percep¬ 
tible  trace  of  reduction  or  any  other  change ; 
the  same  negative  result  is  obtained  on 
treating  it  with  free  chromic  acid,  that  is,  with 
chromate  of  potassa  and  sulphuric  acid ; 
even  if  the  boiling  is  continued  for  several 
hours,  it  merely  swims  therein  unchanged, 
and  the  color  of  the  liquor  is  as  unaltered  as 
it  was  before.  The  acetic  solution  is  of  a 
very  bitter  taste,  the  physiological  effects, 
however,  seem  to  be  inconsiderable.  One 
morning  before  breakfast  I  took  sixty  milli¬ 
grammes  of  it  dissolved  in  acetic  acid,  but  ex¬ 
perienced  no  particular  effect,  either  the  same 
day  or  on  any  of  the  following  ones ;  the 
same  happened  with  a  dog  to  which  I  ad¬ 
ministered  25  milligrammes  ;  nor  could  I  dis¬ 
cover  it  in  the  urine.  It  was  the  same  when 
10  milligrammes  were  introduced  into  the 
intestinal  canal  of  a  bird  (fringilla  canab'na) 
or  10  milligrammes  of  it  dissolved  in  potassa 
were  injected  into  the  posterior  lymphatic 
heart  of  a  frog  (in  the  ischiatic  region  under 
the  skin) ;  precisely  the  same  symptoms 
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were  produced  which  were  noticed  in  another 
animal  of  the  same  size,  in  consequence  of  a 
similar  operation  on  administering  the  same 
quantity  of  pure  potassa.  Upon  its  patho¬ 
logical  effects  I  cannot  decide,  since  neither 
substance  enough  nor  patients  laboring  under 
intermittents  were  at  my  disposal. 

The  elementary  analyses  yielded  the  fol¬ 
lowing  results  (substance  dried  at  248°F., 
combustion  with  oxide  of  copper  in  a  current 
of  oxygen)  : — 

FROM  ORANGES  (fl). 

I.  0*375  substance  gave  0’907  CO2,  and 
0  219  HO. 

II.  0-4065  substance  gave  0'9845,  CO2, 
and  0-2405  IIO. 

FROM  LEMONS  (£), 

III.  0-362  substance  gave  0-870  CO2, 
and  0-206  HO. 

Hence  in  100  parts: — 

I.  II.  III. 

C  — 66*04  66-13  65-62 

H  =  6-49  6- 57  6'32 

0  =  27-47  27*30 

Calculated  according  to 
C  =  75-12 
H  =  12-  5 

An  inconsiderable  loss  of  CO2  and  HO 
occurred  in  experiment  III.  by  the  bursting 
of  the  combustion  tube  at  the  end  of  the 
operation,  yet  by  the  other  reaction  it  appears 
that  the  identity  of  a  and  b  admits  of  no 
doubt. 

0*2428  of  substance  of  orange  seeds  were 
calcined  with  lime  and  soda  according  to 
Yarrentrapp  and  Will’s  method  for  the  de¬ 
termination  of  nitrogen  ;  no  trace  of  chloride 
of  platinum  and  ammonia  was  obtained.  This 
substance  is  therefore  free  from  nitrogen,  in 
no  respect  analogous  with  alkaloids,  and 
most  willingly  assenting  to  the  proposal  of 
Professor  Wohler  to  strike  off  from  this 
word  the  termination  “  in,”  which  is  only  to 
be  employed  in  the  case  of  alkaloids,  I  shall, 
therefore,  in  future  designate  the  substance 
in  question  by  the  term  Limon. 

This  Limon,  with  reference  to  all  its  pro¬ 
perties,  resembles  those  crystalline  sub¬ 
stances  mostly  of  a  bitter  taste,  and  rather 
of  an  indifferent  character  occurring  in  their 
impure  or  decomposed  state  under  various 
heads,  as  “bitter  extractive  substances;” 
in  the  manner  of  acids  and  alkaloids,  dif¬ 
ferent  kinds  of  wax,  resin,  and  fat,  forming 
natural  groups,  a  real  passage  of  the  series 
of  the  hydrocarbons  (on  the  characteristics 
of  which  I  lately  communicated  a  short 
article  in  the  same  volume  of  these -annals 
[Liebig’s])  into  that  of  oils  and  resins.  This 
substance,  for  instance,  presents  a  striking 
resemblance  to  columbin,  discovered  and 
examined  in  1830,  by  Wittstock  ( Poggend , 


Annalen,  vol.  xix  ,  p.  298),  the  crystalline 
form  of  which  was  described  by  G.  Rose 
(Ibid,  p.  441),  its  elementary  composition 
having  been  found  by  Liebig.  This  sub¬ 
stance  may  serve  as  a  type  of  the  whole 
group  of  those  bodies,  a  group  which  is  not 
deficient  with  regard  to  a  store  of  names, 
but  in  which  well-founded  examinations  are 
wanted.  Columbin  so  much  resembles 
limon,  which  probably  is  proper  to  all  seeds 
of  the  aurantiaceee,  that  I  should  have  con¬ 
sidered  these  two  bodies  as  identical  ones,  if 
with  reference  to  hydrogen  the  analytical 
results  obtained  by  Liebig  (assuming  C  = 
75-12)— 

C  =  6753 
H=  6-17 
0  =  28-70 

had  not  too  much  differed  from  that  made 
by  myself,  and  if  the  columbin  had  not 
been  so  difficultly  soluble  in  ether.  The 
resemblance,  however,  with  regard  to  the 
crystalline  form  (Rose  found  the  principal 
form  to  be  a  light  rhombic  prism  of  125° 
30'),  and  the  other  physical  and  chemical 
properties  are  uncommon. 

On  the  perusal  of  the  last  volumes  of  the 
Coniptes  liendus,  T  find  (vol.  xv,  p.  802)  a 
work  of  Dr.  Scribe  on  a  similar  bitter  and 
crystallisable  substance,  which  he  found  in 
Cnicus  Benedictus,  and  called  cnicin,  which 
the  author  endeavors  to  class  among  the 
series  of  the  phloridzins,  notwithstanding  it 
differs  from  them  in  all  other  respects ; 
though,  on  account  of  the  impossibility  of 
obtaining  combinations  of  this  body  with 
other  substances,  he  succeeded  no  better  than 
myself  in  ascertaining  the  atomic  weight  of 
this  matter.  It  resembles  limon  in  its  pro¬ 
perties,  except  that  it  is  soluble  in  water. 
The  most  probable  of  its  analyses  (taking 
C  =  75*12)  gives  : — 

C  =  62-97 
H  =  6-89 
0  =  30-14 

If  it  is  attempted  to  calculate  this  by  the 
amount  of  carbon  in  phloridzin  (42  eqvs.), 
the  follow  ing  formula  naturally  results  ; — 

C42  H27  O15 

which  requires 

C  =  63-19 
11=  6-76 
0  =  30-05 

If  this  be  applied  to  the  analytical  results 
found  by  myself  with  reference  to  limon, 
then  for  instance  the  formula — 

C42  H “  O13, 

that  is  cnicin — 2110  would  require  the  fol¬ 
lowing  composition  : — 

C  =  66-17 
H  —  6*55 
0  =  27*32 
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numbers  -which  are  in  accordance  with  those 
round  ;  and  the  question  would  arise  whether 
this  limon,  on  being  treated  by  acids,  heated 
with  water  under  a  higher  pressure,  could 
not  perhaps  be  transformed  into  the  above- 
mentioned  cnicin,  and  accordingly  comport 
itself  like  sugar,  starch,  gum,  or  wood-fibre, 
&c.;  but  I  regret  that  want  of  material  prevent¬ 
ed  me  from  entering  into  any  of  these  points. 

Phloridzin  on  being  dried  at  212°F.  was  = 
C‘“  H-’  Ou,  that  is,  it  contained  20  less 
than  limon.  The  question  whether  it  could 
not  be  produced  from  that  by  substances 
proper  to  reduce  other  bodies,  considering  the 
manifestly  indifferent  character  of  all  these 
substances,  was  of  some  interest.  Without 
any  result  I  exposed  it  to  the  action  of  sul¬ 
phurous  acid,  sulphuretted  hydrogen,  hydro¬ 
chloric  acid,  to  hydrogen  in  its  nascent  state, 
that  is  to  zinc  and  acids,  to  moistened  am¬ 
monia,  by  the  known  reaction  of  which  the 
smallest  amount  of  the  formed  phloridzin 
could  not  have  escaped  my  notice,  no  trace 
of  the  characteristic  blue  coloration  was 
perceived.  It  naturally  follow's  that  phlo¬ 
ridzin  decidedly  belongs  to  a  different  group 
of  bodies,  and  in  addition  to  these  its  indif¬ 
ferent  behavior  -with  reference  to  chromic 
acid  and  its  salts,  speaks  for  the  assertion  that 
it  is  entirely  different  from  the  series  of  salicin. 

An  experiment  with  the  trifling  remainder 
of  substance  still  in  my  possession  gave  no 
certain  results  ;  yet  will  I  communicate  it  as 
a  supplement.  About  20  milligrammes  were 
hermetically  closed  in  a  glass  tube,  heated 
therein  for  four  hours  at  a  temperature  of 
392°F.  On  looking  at  it  at  first,  nothing 
seemed  to  be  changed,  but  an  exact  micro¬ 
scopical  investigation  showed  that  instead  of 
the  original  numberless  crystals,  there  ap¬ 
peared  solid  globules  very  much  resembling 
oily  drops,  strongly  refracting  light,  whereas 
a  grainy  crystalline  substance,  on  evapora¬ 
tion  of  the  aqueous  liquor,  remained  on  the 
object  bearer.  On  this  transformation  into 
the  amorphous  state,  and  some  phenomena 
of  crystallisation,  I  hope  to  treat  more  fully 
on  another  occasion.  Whether  the  dissolved 
substance  was  cnicin  or  not  I  am  unable  to 
decide.  —  nt— 


ON  THE  ACTION  WHICH  IODINE 
EXERTS  ON  CERTAIN  SALTS, 
AND  ON  THE  PRODUCTS  WHICH 
RESULT  FROM  IT* 

BY  M.  FILHOL. 

Some  years  ago,  M.  Berthemofc  first  pro¬ 
duced  a  compound  of  iodine  and  lead,  of  a 

*  Comptes  Hindus,  No.  10,  Oct.  14,  1844. 


beautiful  blue  color ;  this  compound  was  a 
short  time  afterwards  mentioned  by  M. 
Denot,  finally,  it  was  more  recently  studied 
by  M.  Durand. 

In  order  to  establish  its  chemical  com¬ 
position,  I  first  studied  that  of  the  solutions 
used  for  producing  it ;  this  first  part  of  my 
work  relates  to  the  study  of  the  action 
which  iodine  exerts  on  the  carbonates.  The 
result  of  my  experiments  proves  that  iodine 
acting  without  heat  on  the  alkaline  carbon¬ 
ates,  forms  bicarbonate  of  the  base,  iodide, 
and  iodate. 

By  studying  the  action  which  a  solution 
of  biniodide  of  potassium  exerts  on  a  solu¬ 
tion  of  acetate  of  lead,  I  succeeded  in  pro¬ 
ducing  a  very  unstable  precipitate  of  a  violet 
red;  this  compound  heated  to  230°  F,, 
leaves  26*66  per  cent.,  or  1  equivalent  of 
iodine,  and  leaves  a  residue  formed  of 
FPb-j-PbO.  If  care  be  taken  not  to  exceed 
230°  F.,  this  residue  is  of  a  fine  green  ;  but 
if  the  temperature  be  raised  to  270°  or 
280°,  it  loses  its  green  color,  without  losing 
the  slightest  trace  of  iodine. 

The  composition  of  this  red  powder  is 
such,  that  it  may  be  regarded  as  formed  of 
biniodide  of  lead  combined  with  oxide  of 
lead  (2I2  +  Pb)  -f  PbO,  or  else  as  formed  of 
I2Pb  +  I2  PbO. 

Treated  by  an  excess  of  acetic  acid 
this  powder  is  decomposed,  iodine  is 
liberated,  oxide  of  lead  is  combined  with 
acetic  acid,  and  there  remains,  as  a  residue, 
a  new  oxyiodide  of  lead,  formed  of  2I2Pb  + 
PbO. 

I  finally  prove,  in  the  latter  part  of  my 
work,  that  this  red  powder  constitutes  one 
of  the  elements  of  the  blue  compound,  of 
which  I  have  already  spoken ;  and  that  it  is 
sufficient,  for  producing  this  latter,  to  put 
the  red  powder,  whilst  still  moist,  in  contact 
with  carbonate  of  lead  in  the  nascent  state  ; 
or,  better  still,  to  use  a  solution  which  pro¬ 
duces  both  at  the  same  time.  The  blue 
powder  constitutes  a  compound  of  a  new 
kind,  and  I  propose  to  give  it  the  name  of 
iodo-carbonate  of  lead. 

It  is  obtained  in  a  very  beautiful  state  by 
using,  for  precipitating  a  solution  of  acetate 
of  lead,  a  solution  formed  of  one  proportion 
of  biniodide  of  potassium,  and  of  another  of 
carbonate  of  potassa. 

Finally,  I  give  the  means  of  converting 
ordinary  yellow  iodide  of  lead  into  a  powder 
of  a  beautiful  blue. 

The  analysis  of  a  beautiful  sample  of  this 
blue  compound  led  me  to  assign  to  it  the 
formula : — 

I2Pb+I2Pb0+4(C202PbQ). 
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GN  THE  PREPARATION  OF  THE 
XANT1IOGENATE  OF  POTASSA, 
AND  ON  THE  PRODUCTS  OF  ITS 
DECOMPOSITION  BY  HEAT  * 

BY  DR.  F.  SACC. 


When  in  preparing  xantbogenate  of  potassa, 
the  common  alcohol  of  commerce  is  em¬ 
ployed,  the  salt  spontaneously  separates  only 
at  a  very  low  temperature,  without  the  addi¬ 
tion  of  ether.  The  mixture  is  then  to  be 
evaporated  in  a  water-bath,  which  may 
easily  be  effected  by  keeping  the  tempera¬ 
ture  below  122°F. ;  if  the  heat,  however,  be 
raised  beyond  this  point,  the  liquor  becomes 
of  a  deep  orange  yellow,  in  consequence  of  a 
decomposition  which  takes  place,  the  more 
rapidly  the  nearer  the  temperature  approaches 
to  212°F.  The  coloration  mentioned  ori- 


S3C,  C4  II5 O  1 
S2C,  KO  J 


+  2IIO 


Xanthogenate  of  potassa. 


S2C, 


From  this  equation  it  appears  that  each 
equivalent  of  xanthogenate  of  potassa,  in 
uniting  with  the  elements  of  two  equivalents 
of  water,  produces  one  equivalent  of  sulpho- 
carburet  of  sulphuret  of  potassium,  and  one 
equivalent  of  alcohol,  when,  at  the  same 
time,  as  is  proved  by  experiment,  one  equi¬ 
valent  of  sulphuretted  hydrogen  and  one 
equivalent  of  carbonic  acid  are  disengaged. 
That  the  salt  formed  of  the  orange-yellow 
liquor,  on  being  exposed  to  air  is  decom¬ 
posed,  may  easily  be  accounted  for  by  as¬ 
suming  that  two  equivalents  of  sulphocar- 
buret  of  sulphuret  of  potassium,  with  four 
equivalents  of  water,  attracting  from  the  air 
four  equivalents  of  oxygen  are  transformed 
into : — 

2  (S2C,  SK)  +  4HO  +  40  =  2C02,  KO  + 
4HS  +  S202,  KO. 

The  easiest  and  surest  method  of  pre¬ 
paring  the  xanthogenate  of  potassa  is  the 
following  : — Absolute  alcohol  is  saturated 
with  pure  hydrate  of  potassa,  and  added  to 
an  excess  of  bisulphuret  of  carbon.  The  two 
liquids  on  being  mixed  instantly  become 
solid,  presenting  a  mass  of  light  yellow, 
silky,  interwoven  needles  ;  these  are  thrown 
on  a  filter,  and  rapidly  washed  with  ether. 
The  crystals  are  first  to  be  pressed  between 
blotting-paper,  and  then  dried  in  a  bell  jar 
over  concentrated  sulphuric  acid. 

If  dry  xanthogenate  of  potassa  be  mixed 
with  a  quantity  of  water  not  sufficient  com¬ 
pletely  to  dissolve  it  at  a  cold  temperature, 
and  if  this  mixture  be  distilled  over  a  gentle 
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ginates  from  a  substance,  which  is  deposited 
on  the  bottom  of  the  retort  in  the  form  of  a 
heavy  oil  of  a  deep  orange  yellow  color. 
This  liquid,  on  being  concentrated,  yields 
a  considerable  quantity  of  fine  crystals, 
which  very  much  resembles  sal-ammoniac ; 
these  crystals  are  sulphocarburet  of  sul¬ 
phuret  of  potassium,  containing,  as  an  im¬ 
purity,  traces  of  sulphuret  of  potassium, 
which  originate  from  a  more  advanced  de¬ 
composition.  Exposed  to  the  air,  they  very 
soon  lose  their  original  yellow  color,  and 
without  the  separation  of  sulphur,  but  with 
disengagement  of  sulphuretted  hydrogen  they 
are  completely  transformed  into  the  bicar¬ 
bonate  and  subsulphite  of  potassa. 

The  decomposition  which  the  xanthogenate 
of  potassa  undergoes  when  still  below  2123 
F.,  is  expressed  by  the  following  equation  : — 

SK  +  C4H50,  HO  +  IIS  +  CO3 


Alcohol. 

charcoal  fire,  at  a  temperature  of  from  86" 
to  95°  F.,  the  bottom  of  the  retort  begins  to 
become  of  an  orange-yellow  color.  In  pro¬ 
portion  as  the  temperature  rises,  this  colora¬ 
tion  becomes  more  extended  :  at  185°  F.  it 
is  most  developed  ;  at  212°,  with  disengage¬ 
ment  of  gases,  it  becomes  darker,  and  two 
liquids  of  different  densities,  exhaling  the 
odor  of  mercaptan,  pass  over. 

The  heavier  liquor  is  at  first  transparent, 
very  soon  presenting,  however,  on  its  sur¬ 
face  white  points,  which,  on  being  exposed 
to  the  air,  gradually  become  enlarged,  co¬ 
vering  the  liquid,  and  after  the  lapse  of  one 
day  are  transformed  into  a  white  powder, 
which  falls  to  the  bottom,  and  is  merely 
finely-divided  sulphur.  The  orange-yellow 
liquor  which  remains  in  the  retort,  on  being 
evaporated,  does  not  crystallise ;  its  color 
indicates  the  presence  of  bisulphuret  of  po¬ 
tassium,  which  apparently  originates  from 
the  carbonic  acid  decomposing  a  certain 
quantity  of  the  simple  sulphate  of  potas¬ 
sium,  the  direct  product  of  the  reaction. 

The  liquor  which  passes  over  is  a  mix¬ 
ture  ;  to  separate  its  components,  it  must 
be  shaken  with  pure  water,  the  latter  fluid 
is  to  be  removed  by  the  pipette,  supersatu¬ 
rated  with  carbonate  of  potassa  and  distilled 
in  a  water-bath  :  that  which  now  passes  over 
is  pure  alcohol.  The  portion  which  was  not 
dissolved  in  water,  is  to  be  mixed  with  chlo¬ 
ride  of  calcium  and  distilled  ;  bisulphuret  of 
carbon  alone  passes  over.  The  alcohol,  as 
well  as  the  bisulphuret  of  carbon,  obtained 
in  this  manner,  exhales  the  odor  of  mercap¬ 
tan,  which  is  admixed  in  so  small  a  quantity 
that  it  cannot  be  weighed.  The  following 
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equation  expresses  the  decomposition,  which 
takes  place  with  the  co-operation  of  two 
equivalents  of  water  :  — 

ic’  KO  °  }  +  2H0  =  C1H50,  HO  + 

L  S2C  +  SH  +  CO2  +  SK. 

Xanthogenate  of  potassa,  on  being  sub¬ 
jected  to  dry  distillation  over  a  charcoal  fire, 
the  heat  at  the  same  time  being  raised  to 
392°  F.,  becomes  of  a  fine  orange  yellow, 
the  coloration  progressing  from  the  circum¬ 
ference  towards  the  centre  ;  but  this  color  is 
gradually  changed  into  black  :  two  liquors  of 
different  densities,  in  conjunction  with  sul¬ 
phuretted  hydrogen  and  oxide  of  carbon, 
pass  over.  Bisulphuret  of  potassium  and 
charcoal  remain  in  the  retort. 

From  the  liquid  which  passed  over,  water 
extracts  nothing  ;  hence  it  contains  no  alco¬ 
hol.  On  being  mixed  with  an  excess  of 
chloride  of  calcium,  it  yields  to  it  part  of  its 
water,  being  transformed  into  an  homoge¬ 
neous  oily  liquid,  which  exhales  a  most  fetid 
odor ;  and,  although  insoluble  in  water,  be¬ 
stows  on  that  latter  fluid  its  own  odor.  It 

’  V _ _ »  1-—  y-  3 

Xanthogenate  of  potassa.  Mercaptan. 

The  described  experiments  show  that, 
among  the  products  obtained  by  distilling 
the  xanthogenate  of  potassa,  at  variance  with 
a  French  chemist,  I  could  not  discover  any 
of  the  various  new  bodies.  Three  consecu¬ 
tive  experiments,  instituted  with  great  quan¬ 
tities  of  substance,  led  to  the  very  same  re¬ 
sult,  leaving  no  doubt  with  reference  to  this 
point. 

On  comparing  this  process  of  obtaining 
mercaptan  from  the  xanthogenate  of  potassa 
with  the  usual  one,  it  appears  at  one  glance 
that  in  both  cases  this  combination  is  pro¬ 
duced  by  the  mutual  action  of  oxide  of 
ethule  and  sulphuretted  hydrogen  the  mo¬ 
ment  they  are  separated  from  a  body  in 
which  they  have  been  combined  in  another 
manner.  Hence  it  seems  to  me  that,  on  dis¬ 
tilling  pure  and  perfectly  dry  xanthogenate 
of  potassa,  nothing  can  be  obtained  but  hy« 
drosulphuret  of  the  sulphuret  of  ethule  (mer¬ 
captan). 

SUMMARY. 

The  xanthogenate  of  potassa  in  the  pre¬ 
sence  of  water,  at  a  temperature  of  212  F., 
is  decomposed  into  sulphocar buret  of  sul¬ 
phuret  of  potassium,  alcohol,  sulphuretted 
hydrogen,  and  carbonic  acid;  at  392°  F., 
into  alcohol,  bisulphuret  of  carbon,  simple 
sulphuret  of  potassium,  water,  sulphuretted 
hydrogen,  and  carbonic  acid. 

On  a  dry  distillation  from  212°  F.  to  a 


precipitates  salts  of  lead  with  a  yellow  color, 
and  no  drops  of  bisulphuret  of  carbon  being 
then  separated,  is  a  positive  proof  of  the 
absence  of  the  latter  body.  It  combines 
with  oxide  of  mercury,  with  a  violent  disen¬ 
gagement  of  heat,  forming  a  solid  mass, 
which,  on  being  dissolved  in  boiling  alcohol, 
and  allowed  to  cool,  forms  scales  of  a  silvery 
lustre.  The  distilled  mass,  therefore,  con¬ 
sists  of  pure  mercaptan  and  a  small  quantity 
of  water.  On  distilling  in  an  oil-bath  at  a 
temperature  of  392°  F.,  except  some  traces 
of  bisulphuret  of  carbon,  the  products  re¬ 
mained  the  same.  The  residue  in  the  retort 
is  never  completely  decomposed  ;  hence  its 
analysis  is  impossible.  By  operating  on  an 
open  fire,  then,  as  stated  already,  nothing 
but  bisulphuret  of  potassium  remains,  which 
is  soluble  in  water  and  alcohol,  whereas  a 
great  quantity  of  coal  remains  undissolved, 
which  is  thrown  down  in  the  form  of  shiny 
bractese. 

In  this  decomposition,  two  atoms  of  xan¬ 
thogenate  of  potassa  enter  into  action,  as 
appears  by  the  following  equation 

2HS  +  2HO  +  2CO  +  2S2K  +  C6. 


red  heat,  the  xanthogenate  of  potassa  is  de¬ 
composed  into  mercaptan,  bisulphuret  of 
carbon,  water,  oxide  of  carbon,  bisulphuret 
of  potassium,  and  charcoal.  — nt — 


ON  SOME  REACTIONS  OF  BICHLO¬ 
RIDE  OF  MERCURY.* 

DY  M.  E.  MILLON. 

Bichloride  of  mercury  is  not  decomposed 
by  bichromate  of  potassa,  however  concen¬ 
trated  the  two  saline  solutions  may  be.  But 
if  a  mixture  of  the  two  salts  be  made  in  the 
proportion  of  one  equivalent  of  each,  and 
dissolved  with  the  aid  of  heat,  as  the  liquor 
cools,  there  is  a  very  abundant  crystallisa¬ 
tion  of  a  fine,  red,  hard,  and  very  friable 
compound :  this  salt  may  be  redissolved  in 
water  and  recrystallised. 

The  crystals  are  ordinarily  grouped  in 
stars,  and  present  separately  the  form  of  a 
right  rhomboidal  prism,  terminated  by  the 
pyramids  of  the  rhomboidal  octahedron.  The 
powder  of  this  salt  is  of  a  bright  yellow  ;  heat 
decomposes  it,  volatilising  bichloride  of  mer¬ 
cury  ;  the  separation  thus  effected  may  ena¬ 
ble  us  to  fix  the  composition  of  the  salt ; 
however,  a  very  small  quantity  of  oxide  of 
chromium  is  produced. 


*  Comptes  Rendus,  No.  16,  Oct.  14,  1844. 
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But  the  analysis  is  performed  in  the 
dearest  maimer,  by  means  of  ether,  which 
leaves  the  bichromate  of  potassa  intact.  The 
form  of  the  crystals  is  even  retained,  although 
not  a  trace  of  bichloride  remains  ;  it  is  thus 
found  that  the  salt  uniformly  loses  4 7 '5  per 
cent,  of  its  weight,  which  leads  to  the  follow¬ 
ing  formula  : — 

2  (Cr  O3)  KO  +  I-Ig  Cl. 

Absolute  alcohol  exerts  an  action  analo¬ 
gous  to  that  of  ether. 

It  was  in  vain  endeavored  to  produce  a 
similar  compound  with  the  other  metallic 
chlorides.  The  chloride  of  potassium,  in¬ 
deed,  furnishes  a  liquid  of  a  black-brown 
color,  but  it  is  impossible  to  separate  from 
it  any  product  which  appears  to  be  definite. 

This  peculiar  combination  of  the  bichlo¬ 
ride  reminds  us  of  the  perfectly  exceptional 
manner  in  which  the  same  compound  acts 
with  the  acids  :  thus  it  is  known  that  sul¬ 
phuric  acid,  concentrated  or  diluted,  does 
not  decompose  bichloride  of  mercury ;  it  is 
the  same  with  nitric  acid,  in  which  sublimate 
is  formed  by  the  addition  of  hydrochloric 
acid.  Iodic  acid  does  not  precipitate  the 
bichloride,  although  the  iodate  of  the  bin- 
oxide  is  entirely  insoluble  in  water.  In  a 
word,  bichloride  of  mercury,  notwithstand¬ 
ing  its  solubility,  resists  the  general  effect  of 
energetic  acids,  which  always  act  on  the  ele¬ 
ments  of  the  chlorides  dissolved,  taking  the 
base,  and  eliminating  the  hydrochloric  acid. 

But  if  the  bichloride  of  mercury  resists 
affinity  in  the  way  in  which  it  is  ordinarily 
exerted,  it  yields  to  it,  by  a  very  remarkable 
contrast,  in  a  way  in  which  the  affinity  of 
the  chlorides  is  rarely  developed.  Thus,  in 
bichloride  of  mercury,  it  is  the  chlorine  that 
directly  tends  to  quit  the  metal,  and  the  ele¬ 
ments  of  water  do.  not  interfere  in  the  reac¬ 
tion,  even  in  an  aqueous  solution  ;  the  same 
tendency  is  also  manifested  when  absolute 
alcohol  is  used  as  a  solvent.  I  might  here 
detail  the  organic  decomposition,  in  vrhich 
bichloride  of  mercury  is  found  reduced  ;  but 
the  character  which  I  have  pointed  out  is  not 
yet  sufficiently  manifested  in  them.  The  ac¬ 
tion  of  iodine  on  bichloride  of  mercury  very 
clearly  signalises  this  special  disposition  of 
the  combined  chlorine  and  mercury.  Iodine 
really  displaces  the  chlorine,  and  forms  at 
the  same  time  chloride  of  iodine  and  iodide 
of  mercury. 

It  might  be  thought  that  this  decomposi¬ 
tion,  the  inverse  of  that  which  is  exerted 
with  respect  to  all  other  metals,  is  due  to 
the  insolubility  of  the  bichloride  of  mercury, 
but  it  is  not  so.  The  decomposition  is  ef¬ 
fected  only  precisely  in  the  ratio  of  the  solu¬ 
bility  of  the  bichloride  of  mercury  in  the 
solvent  medium  ;  thus  it  is  almost  imper¬ 


ceptible  when  an  aqueous  solution  of  the  bi¬ 
chloride  is  employed,  whilst  it  may  be  com¬ 
plete  with  an  alcoholic  solution.  By  the 
evaporation  of  the  alcohol  containing  the 
iodine  and  bichloride  in  solution,  fine  red 
crystals  of  biniodide  of  mercury  are  collected, 
This  phenomenon  led  M.  Lassaigne  into 
error,  and  caused  him  to  describe  ( Annnles 
de  Chimie  et  de  Physique,  2  serie,  t.  Ixiii., 
p.  106)  a  very  strange  compound  of  bichlo¬ 
ride  of  mercurv  and  iodine,  w  hich  does  not 
exist.  He  based  its  existence  on  a  reaction, 
in  other  respects  very  interesting,  of  bichlo¬ 
ride  of  mercury  on  iodide  of  starch  ;  the 
latter  is  decolored  by  the  bichloride,  which 
removes  from  it  the  iodine,  forming  binio¬ 
dide  of  mercury  and  chloride  of  iodine,  both 
without  apparent  action  on  the  starch ;  but 
the  blue  color  is  easily  restored  by  a  drop  of 
iodide  of  potassium,  which  reacts  on  the 
chloride  of  iodine,  and  liberates  the  iodine. 

This  rendered  it  probable  that  iodide  of 
mercury  would  not  be  attacked  by  chloride 
of  iodine,  and  this,  indeed,  is  confirmed  by 
experiment.  Iodide  of  mercury  constitutes 
an  exception,  in  this  particular,  to  all  the 
metallic  chlorides. 

M.  Francois  Salmi,  in  a  note  on  the  solu¬ 
bility  of  iodine  in  saline  liquors  (. Vlnstitut , 
January  2,  1844),  showed  that  iodine  dis¬ 
appears  in  an  aqueous  solution  of  bichloride 
of  mercury ;  but  the  perfectly  exceptional 
nature  of  the  reaction  had  not  occupied  his 
attention. 

I  should  add,  nevertheless,  that  the  affinity 
of  iodide  for  mercury  is  not  greater  than  that 
of  chlqrine  when  solvents  are  not  employed. 
Thus,  in  an  atmosphere  of  chlorine,  if  the 
latter  gas  be  in  great  excess,  the  biniodide  of 
mercury  is  entirely  converted  into  bichloride. 


ON  THE  ORIGIN  OF  ALBUMEN  IN 
PLANTS  * 

BY  PROFESSOR  LIEBIG. 

According  to  Mulder,  fibrin  and  coagu¬ 
lated  albumen,  air  being  kept  from  them, 
are  slowly  dissolved  in  strong  hydrochloric 
acid, presenting  a  straw-colored  liquid,  which, 
on  coming  into  contact  with  oxygen,  ab¬ 
sorbs  this  gas,  turning  finally  into  a  black 
color.  There  are  formed  sal-ammoniac  and 
humic  acid,  or  rather  a  substance  offering  a 
combination  of  ammonia,  wffiich  may  be  di¬ 
rectly  produced  by  treating  sugar  with  hy¬ 
drochloric  acid  [nitric  ?] .  The  residue  left, 
on  evaporation  to  dryness,  the  solution  after 

*  Liebig's  Annalen  der  Chemie  und  Phar- 

macie,  August,  1844. 
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it  became  black,  according  to  Mulder's  ana¬ 
lysis,  was  composed  as  follows  : — 38*28  car¬ 
bon,  6Y2  hydrogen,  1T09  nitrogen,  22*65 
oxygen,  2T86’  chlorine;  hence  Mulder  de¬ 
duces  the  formula  : — 

H  =  6*25  ;  N  =88*52  ;  Cl  =  221*32. 

C40  H78  N10  O20  Cl8. 

Protein  C48  N12  H72  O11 
Water  H12  O  6 

Oxygen  O 4 

Hydrochloric  acid  R10  Cl10 


To  this  analysis  no  less  exactly  ©one 
sponds  the  formula : — 

C48  N12  K94  O24  Cl10. 

According  to  these  numbers,  the  products 
obtained  by  treating  fibrin  or  albumen  in 
the  presence  of  oxygen  with  hydrochloric 
acid,  are  composed  of  the  following  ele¬ 
ments 

C43  H40  Q24 

N 2  H6 

N10  H40  Cl10 


►  or  of - 


’  Gum 
Ammonia 
Sal  ammonia 


C48  N12  H94  O24  Cl10 


C48  N12  H94  O24  Cl10 


The  principal  organic  matter  of  animal 
substances  may  therefore  be  considered  to 
have  originated  from  the  combination  of 


sugar  with  ammonia,  the  elements  of  water 
and  oxygen  separating  at  the  same  time. 


Sugar  C4S  H 96  O48 
Ammonia  N12  H  36 


f  Protein  C48  N12  II 72  O14 
1*  or  of  4  Oxvgen  O  4 

J  L  Water  II 60  O30 


C43  N13  H132  O48 


C48  N12  H133  O48 


I  made  this  deduction  in  the  fifth  edition 
of  Geiger’s  Handbuch,  in  which,  however, 
the  formula  of  sugar  was  erroneous,  which 
I  now  request  to  correct  according  to  the 
above  statement. 

— -lit— - 


ON  THE  DECOMPOSITION  OF  BONE- 
EARTH  BY  ALKALINE  CARBON¬ 
ATES* 

EXTRACT  OF  A  LETTER  FROM  WAKENRODER 
TO  LIEBIG. 

The  presence  of  phosphate  of  lime  in  the 
ashes  of  plants  induced  me  again  to  make 
some  experiments  with  regard  to  the  de¬ 
composition  of  bone-earth  by  carbonate  of 
potassa.  Though  the  results  of  these  experi¬ 
ments  entirely  corroborate  the  statements 
with  reference  to  my  former  investigations 
concerning  phosphate  of  lime,  they  may  still 
be  of  some  interest  to  you,  as,  on  the  present 
occasion,  I  have  chiefly  considered  the  com¬ 
binations  in  which  phosphoric  acid  exists  in 
vegetable  ashes.  That  bone-earth  cannot 
contain  any  bibasic  or  b.  phosphate  of  lime, 
will  appear  a  priori ,  and  yet  the  contrary  is 
stated  in  a  recently  published  work  on  phar¬ 
maceutical  chemistry.  This  fact  may  easily 
be  ascertained  by  dissolving  either  freshly- 
ignited  bones  with  cornu  cervi  ust.  alb. 
praep.  of  commerce  in  dilute  cold  nitric 
acid,  and  by  treating  the  liquid  obtained 
by  nitrate  of  silver,  neutralising  it  with 
ammonia.  The  pure  egg-yellow  precipi- 

*  Liebig’s  Annalender  Chmiennd  Phar- 
macie}  August,  1844. 


tate  clearly  shows  that  3  Ag-i-Po3  were 
contained  in  the  acid  liquid.  To  demon¬ 
strate,  however,  the  presence  of  the  trihasic 
or  c.  phosphoric  acid  in  liquids  containing 
free  nitric  acid  by  the  ammonia,  nitrate  of 
silver  is  a  method  liable  to  induce  mistakes. 

If  an  aqueous  solution  of  lapis  infemalis 
be  acidified,  first  by  nitric  acid  and  then 
neutralised  by  ammonia,  no  precipitate  is 
thrown  down,  and  on  alternately  acidifying 
and  neutralising  no  change  is  noticed,  ex¬ 
cept  that  it  finally  becomes  very  difficult 
completely  to  neutralise.  If  but  little  of  the 
common  or  c.  phosphate  of  soda  were  added 
to  the  solution,  then  on  repeated  solution  of 
the  precipitate,  and  renewed  saturation  of 
the  liquid,  the  original  yellow  color  of  the 
trihasic  phosphate  of  silver  changes  into  a 
yellowish-white,  particularly  when  the  pre¬ 
cipitate  begins  to  be  dissolved  in  caustic 
ammonia.  By  this,  however,  we  may  be 
induced  to  suppose  that  bibasic  or  b.  phos¬ 
phoric  acid  is  present,  and,  indeed,  a  large 
quantity  of  the  bibasic  or  b.  phosphate  of 
silver  may  be  concealed  by  a  little  of  the  egg- 
yellow  precipitate.  The  liquid  containing 
phosphoric  acid  being  finally  rendered  com¬ 
pletely  neutral,  and  reduced  to  a  certain 
state  of  concentration,  by  stirring  or  stand¬ 
ing  for  some  time,  deposits  a  crystalline  yel¬ 
low  precipitate,  and  the  liquid  at  the  same 
time  becomes  of  an  acid  reaction.  This  pre¬ 
cipitate  may  be  a  double  salt. 

The  phosphate  of  lime  which  remains 
after  the  preparation  of  phosphate  of  soda, 
on  beiug  boiled  with  carbonate  of  potassa  or 
soda,  undergoes  still  a  considerable  decompo¬ 
sition.,  Bone-earth,  however,  is  not  attacked 
by  these  alkaline  carbonates,  either  on  being 


540 


CHEMISTRY. 


boiled  or  digested  for  a  longer  time  in  the 
cold.  Yet  traces  of  phosphate  of  lime  are 
dissolved  in  the  alkaline  carbonates. 

On  being  calcined  with  alkaline  carbon¬ 
ates,  bone-earth  undergoes  no  inconsiderable 
decomposition,  which  is  still  but  partially 
effected.  This  behaviour  of  bone-earth, 
which  I  noticed  before,  and  stated  in  the 
directions  published  by  myself,  page  118, 
again  excited  my  attention,  it  being  un¬ 
doubtedly  important  with  reference  to  ascer¬ 
taining  the  constituent  or  aggregate  parts  of 
the  ashes  of  plants.  On  calcining  two  parts 
of  pure  carbonate  of  potassa  with  one  part 
of  bone  ashes,  the  mixture  either  merely 
contracts  or,  at  a  stronger  heat,  it  is  fused. 
The  fused  mass,  on  cooling,  has  a  compact 
fracture,  presenting  vesicles,  its  outer  sur¬ 
face  exhibiting  crystalline  scales  ;  the  mass 
almost  appears  to  be  a  double  salt.  From  the 
contracted  powder  cold  water  instantly  ex- 
tractsagreat  quantityof  thetribasic  phosphate 
of  potassa ;  for  ammonio-nitrate  of  silver, 
from  the  acidified  liquid,  throws  down  a  copi¬ 
ous  egg-yellow  precipitate,  whereas  the  fused 
mass,  even  when  triturated  by  cold  water,  it 
is  attacked,  and  decomposed  after  some 
time.  Hot  water,  however,  immediately 
takes  up  a  great  quantity  of  the  tribasic 
phosphate  of  potassa.  One  might  think 
that  in  the  bone  phosphate  of  lime  the  pro¬ 
portion  between  acid  and  bases  remaining 
unchanged,  part  of  the  phosphoric  acid  is 
replaced  by  carbonic  acid.  The  vesicular 
appearance,  however,  of  the  fused  mass 
shows  that  the  carbonic  acid  escaped.  Bone 
phosphate  of  lime,  therefore,  must  be  trans¬ 
formed  either  into  a  polybasic  salt,  or,  when 
it  originally  was=8CaO-}-3Po5,  at  least  into 
CaO+Po6. 

It  appears  to  me  that  phosphoric  acid  still 
presents  many  peculiarities,  which  do  not 
agree  with  the  view  that  it  is  a  tribasic  acid, 
unchangeable  by  heat  and  other  influences. 
Remarkable  it  is,  at  all  events,  that  on  add¬ 
ing  caustic  soda  to  a  solution  of  pyrophos¬ 
phate  or  b.  phosphate  of  soda,  this  is  not 
changed  ;  and  yet  it  is  known  that  on  fusing 
with  an  alkaline  carbonate,  the  tribasic  c. 
phosphate  of  soda  is  produced.  If  the 
above-mentioned  fused  mixture  is  treated 
only  with  cold  water,  ammonio-nitrate  of 
silver  produces  in  the  acidulated  liquid  an 
inconsiderable  yellowish-white  precipitate, 
whereas  on  boiling  a  precipitate  is  obtained, 
comporting  itself  exactly  like  that  of  com¬ 
mon  phosphate  of  soda. 

— nt — 


DETERMINATION  OF  THE  ACIDS 
CONTAINED  IN  POTATOES.* 

BY  DR.  FR.  1 1. 1  SC  H. 

The  ashes  of  potatoes  contain  carbonates, 
which  were  found  by  Husehauer  and  myself 
in  them  in  considerable  quantities.  These 
carbonates,  however,  could,  on  incineration, 
have  only  originated  from  salts  composed  of 
vegetable  acids,  the  amount  of  hydrochloric 
acid  found  in  the  juice  being  manifestly  too 
inconsiderable  for  us  to  admit  that  on  being 
calcined  writh  organic  matter  they  were  formed 
from  metallic  chlorides. 

These  circumstances  induced  me  to  examine 
the  potato,  with  reference  to  its  acid  con¬ 
tents,  and  not  only  to  find  out  the  organic 
acids,  but  to  extract  likewise  the  inorganic 
acids  from  the  bulbs  of  the  plant.  With 
this  view  I  proceeded  in  the  following  man¬ 
ner  : — 

To  extract  in  a  pure  state  the  acids  con¬ 
tained  in  the  bulbs  of  potatoes,  they  were 
bruised  and  the  juice  expressed.  The  freshly 
expressed  juice  obtained  in  that  manner,  its 
amylon  having  been  removed  by  decantation, 
was  boiled  to  separate  the  whole  of  its  albu¬ 
men.  To  the  liquid  filtered  off  from  the 
albumen,  basic  acetate  of  lead  was  added 
until  the  juice,  which  was  originally  of  an 
acid  reaction,  became  feebly  alkaline,  and 
was  then,  together  with  the  precipitate,  sus¬ 
pended  in  it,  first  boiled  and  then  filtered. 
The  precipitate  obtained  in  that  manner, 
having  been  repeatedly  washed  with  cold 
water,  was  mixed  writh  distilled  water  and 
reduced  to  a  pulpy  mass,  and  then  decom¬ 
posed  by  sulphuretted  hydrogen.  To  facili¬ 
tate  the  separation  of  the  precipitate  formed 
of  sulphuret  of  lead  from  the  supernatant 
liquid,  now  containing  the  acids  of  the  plant ; 
previous  to  the  admission  of  the  current  of 
sulphuretted  hydrogen,  a  small  quantity  of 
alcohol  was  added  to  the  lead  precipitate, 
mixed  with  a  little  water,  and  the  mixture 
having  been  completely  saturated  by  sul¬ 
phuretted  hydrogen,  was  filtered.  The  fil¬ 
tered  mass,  previous  to  becoming  entirely 
colorless,  wps  again  precipitated  by  acetate 
of  lead,  and  the  precipitate  thrown  down, 
with  the  same  precautions,  decomposed  by 
sulphuretted  hydrogen. 

The  filtered  mass  being  evaporated  by 
one-third  was  allowed  to  cool  and  divided  in 
two  parts. 

One  portion  of  these  was  then  mixed  with 
diluted  milk  of  lime  and  filtered,  by  which 
the  phosphoric  acid  was  separated  as  phos¬ 
phate  of  lime.  Nitric  acid  was  then  added 
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to  the  filtered  mass  until  it  became  of  a  feeble 
acid  reaction,  and  afterwards  treated  by  an 
excess  of  nitrate  of  silver.  A  small  quantity 
of  a  white  precipitate  was  thrown  down, 
which  was  filtered  off.  This  was  insoluble 
in  nitric  acid,  but  soluble  in  caustic  ammonia, 
and  was,  therefore,  recognised  as  chloride  of 
silver.  The  filtered  mass,  the  chloride  of 
silver  having  been  separated,  was  now  care¬ 
fully  saturated  with  ammonia,  by  which 
again  a  white  voluminous  precipitate  was 
thrown  down,  which  was  easily  soluble  in 
free  acids  as  well  as  in  ammonia,  and  even 
in  hot  water.  The  precipitate  having  been 
repeatedly  washed  with  cold  water  was  placed 
on  blotting-paper,  and  first  dried  between 
bricks,  and  afterwards  at  a  temperature  of 
212°F. 

On  calcination  in  a  procelain  capsule 
0*566  grammes  of  this  salt  left  0*350  Ag. 
0*376  ,,  ,,  ,,  0*224 — hence 


0*942  grammes  contained  ....  0*574  Ag. 

100  parts  of  this  salt  contain,  therefore, 
60*8  parts  silver,  which  correspond  to  64*4 
parts  oxide  of  silver.  On  combustion  with 
oxide  of  copper  0*754  grammes  of  the  same 
salt  yielded  0*367  CO"  and  0*093  HO,  cor¬ 
responding  to  13*47  per  cent.  C  and  1*306 
per  cent.  H  ;  hence,  100  parts  of  the  salt 
contain  13*47  carbon,  1*36‘  hydrogen,  19*77 
oxygen,  65*4  oxide  of  silver,  By  the  deter¬ 
mination  of  the  silver  the  atomic  weight  of 
the  salt  appears  to  be  2211. 

100  parts  of  the  silversalt  containing 
13*47C,  1*36H,  19*770,  65*4AgO  ;  hence 
2211  parts  contain  296*4C  =  4eq.C,  29*611 
=  2eq.H,  435*50  =4eq.O,  1445*9AgO  = 
leq.AgO. 

The  composition  of  the  salt  is,  therefore, 
represented  by  the  following  formula  ~ 
C4H204  +  Ag  O. 

To  the  other  half  of  the  filtered  liquid  was 
then  added  a  solution  of  chloride  of  calcium 
and  ammonia  until  it  became  of  a  basic 
reaction,  by  which  the  whole  of  the  phos¬ 
phate  of  lime  was  separated,  and  this  latter 
substance  on  being  removed  by  filtration,  on 
applying  heat  a  pulverulent  crystalline  sub¬ 
stance  was  deposited,  which  was  washed 
with  cold  water.  The  salt  thus  obtained 
was  heated  in  an  oil-bath  at  o92  F.,  which 
produced  no  apparent  change. 

On  moistening  the  salt  by  sulphuric  acid 
and  calcining  it,  0*173  grammes  salt  yielded 
0-134SO3,  CaO,  which  in  100  parts  shows 
32*1  of  lime.  Hence  the  atomic  weight  of 
the  salt  of  lime  is  =  1109.  0*726  grammes  salt 
gave  on  combustion  with  chromate  of  lead 
0-722  CO2  and  0*163  HO,  corresponding  to 
27*4  per  cent.  C,  and  2*4  per  cent.  H. 
Hence  100  parts  of  the  salt  contain  27’5 


carbon,  2*4  hydrogen,  38*1  oxygen,  32*1 
lime.  100  parts  of  the  salt  of  lime  con¬ 
taining  27*4G,  2*4H,  38*10,  32-lCaO ; 
hence  1109  contain  3Q3*4C  =  4eq.C,  26*6H 
=  2eq.H,  422*50  =4eq.O,  355*9CaO  =  leq. 
CaO  ;  consequently  the  composition  of  the 
salt  of  lime,  C4H204+Ca0.  Both  the  ex¬ 
tracted  salts  coinciding  in  their  reactions  as 
well  as  in  their  composition  with  the  salts 
of  malic  acid,  it  is  evident  that  the  organic 
acid  found  in  potatoes  is  malic  acid,  in  ad¬ 
dition  to  which  hydrochloric  and  phosphoric 
acids  are  met  with. 

No  sulphuric  acid  having  been,  found  in 
the  plant,  it  is  just  to  suppose  that  the  sul¬ 
phates  which  were  noticed  in  these  acids 
were  formed  by  incineration,  at  the  expense 
of  the  sulphur  contained  in  the  albumen. 
The  above  analysis  I  made  in  the  laboratory 
of  Giessen,  with  the  advantage  of  being 
advised  by  Professor  Liebig. 

nt— 


ASHES  GF  PINUS  SYLVESTRIS  * 

EXTRACT  FROM  A  LETTER  FROM  WACKEN- 
EOBEE  TO  LIEBIG. 

The  ashes  of  the  fruit  of  Firms  Sylvestris, 
deprived  of  their  seeds,  which  are  produced 
in  the  drying-kiln  near  Hanover,  long 
ago  excited  the  attention-  of  my  brother, 
and  was  several  times'*  analysed,  lastly,  with 
great  .care,  by  Mr.  Raickoldt,  under  my 
own  eyes,  in  rny  own  laboratory.  The 
great  quantity  of  potassa  may  be  accounted 
for  by  the  great  amount  of  granite,  occur¬ 
ring  in  the  heaths  of  northern  Germany. 
No  trace  of  salts  of  soda  could  be  detected 
in  them,  contrary  to  what,  according  to  the 
analyses  of  Berthier  and,  Her  twig,  made 
with  fir  was  to  be  anticipated. 

On  testing  for  soda,  to  make  use  of  the 
antimoniate  of  potassa,  in  the  manner  indi¬ 
cated  by  myself,  must  never  be  omitted  in  ex¬ 
amining  vegetable  ashes.  The  alum  found  in 
the  ashes  of  the  pious  was  considerable  in 
quantity,  and  could  not,  therefore,  be  sup¬ 
posed  to  have  originated  from  the  materials 
of  the  furnace,  which  being  made  of  iron 
plates,  is  destined  to  be  heated  by  the  fruits 
deprived  of  their  seeds  to  effect  the  roasting. 
The  examination  of  borings  of  the  trunks  of 
Pious  Sylvestris,  of  the  Thuringer  forest 
could,  till  now,  give  no  satisfactory  results 
to  decide  upon  the  presence  of  alum  in  these 
ashes,  because  in  the  presence  of  phos¬ 
phates,  it  is  always  difficult  to  discover 
small  quantities  of  alum.  Only  by  employ¬ 
ing  larger  quantities  of  the  substances  to  be 

f  Vide  Liebig's  Anmkn,  vol.  xlvb,  p.  106. 
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examined  errors  may  be  avoided.  That  the 
quantity  of  phosphoric  acid  in  the  ashes  of 
the  pinus  is  so  considerable,  is  a  phenomenon 
highly  interesting  in  many  respects. 

The  most  important  fact,  and,  as  it 
seems,  overlooked  hitherto,  is,  that  the 
phosphate  of  lime  of  the  ashes  may  be  de- 
composed  by  carbonate  of  potassa.  If  cold 
water  is  thrown  on  ashes  produced  the  pre¬ 
ceding  autumn,  even  after  24  hours,  no 
trace  of  a  phosphate  is  extracted.  On  boil¬ 
ing  the  water,  however,  or  on  applying  only 
a  gentle  heat,  a  large  quantity  of  tribasic 
phosphate  of  potassa  is  produced.  This 
may,  perhaps,  be  formed  of  the  phosphate 
of  iron  of  the  ashes ;  yet  the  phosphate  of 
lime  must  likewise  contribute  to  it.  And 
the  following  striking  fact  was  noticed,  that 
when,  with  the  view  of  completing  the  ana¬ 
lysis,  the  ashes  were  again  feebly  calciued, 
cold  waw»;  could  extract  a  large  quantity  of 
the  tribasic  phosphate  of  potassa  in  the  same 
manual  as  it  does  from  the  bone-earth  cal¬ 
cined  with  the  carbonate  of  potassa.  If  the 
ashes  are  entirely  deprived  of  soluble  sub¬ 
stances  by  hot  water,  then  no  inconsiderable 
quantity  of  phosporic  acid,  being  combined 
with  potassa,  remains  in  the  liquid.  Yet, 
of  course,  on  specifying  the  constituent 
parts  of  these  ashes  so  rich  in  lime,  this 
portion  of  the  phosphoric  acid  must  be 
considered  only  as  phosphate  of  lime,  viz.,  as 
bone-earth.  I  hope  to  be  enabled  to  com¬ 
municate  a  complete  analysis  of  these  ashes 
on  an  early  occasion.  The  important  and 
interesting  investigations  of  ashes  of  plants 
may,  as  you  have  already  stated,  properly  be 
classed  among  the  more  difficult  operations 
of  analytical  chemistry.  — nt. — 


ANALYSIS  OF  THE  CRYSTALLINE 
NICKEL-GLANCE  OF  SCHLAD- 
MING.* 

BY  FR.  PLESS. 

The  niclcelglance  of  Schladming  was  re¬ 
cently  investigated  by  Lowe.  The  compo¬ 
sition  which  then  resulted  was  not  in  ac¬ 
cordance  with  that  of  the  Swedish  nickel- 
glance  examined  on  a  former  occasion  by 
Pfaff  and  Berzelius,  and  with  that  of 
Haueisen,  near  Lobenstein,  investigated  by 
Rammelsberg.  The  specific  gravity  of  the 
species  examined  by  Lowe,  was  from  0'7  to 
0‘8  higher  than  that  of  the  others  ;  it  was, 
therefore,  not  without  interest  to  examine 
again  the  niclcelglance  of  Schladming.  The 
mineral,  which  was  the  subject  of  our 


*  Liebig’s  Annalen  der  CJiemie  und 
Pfiarmacie,  August,  1814, 


researches  came  from  the  hands  of  the 
Counsellor  de  Gersdorff  himself,  the  pro¬ 
prietor  of  the  Schladming  mine;  it  was 
given  to  me  by  Prof.  Redtcnbacher,  in 
whose  laboratory  I  made  the  analysis. 

One  portion  of  the  mineral  consisted  of 
compact  nickelglance,  and  partly  of  groups 
of  crystals  of  the  same  body,  occurring 
together  with  kalkspath  and  quartz.  An¬ 
other  portion  consisted  of  long  crystals  and 
small  compact  fragments.  The  kalkspath 
having  been  separated  by  a  diluted  acid 
from  the  sample  presenting  the  mineral  in 
its  compact  state,  long  crystals  could  be  re¬ 
moved  from  all  parts. 

I  endeavored  to  employ,  at  least  for 
one  analysis  merely,  manifestly  crystallised 
pieces,  to  avoid  the  admixture  of  any  arseni¬ 
cal  pyrites  with  which  it  may  happen  to  occur. 
The  crystals  were  the  combination  of  the 
hexahedron  and  the  octahedron,  the  pentago¬ 
nal  dodecahedron,  and  its  combination  with 
octahedron.  Several  of  the  crystals  were  less 
distinct,  for  the  first  analysis,  however,  were 
carefully  picked  out  oniy  mostly  small  speci¬ 
mens  in  which  the  said  forms  would  be  distin¬ 
guished  with  certainty.  Their  specific  gravity 
taken  at  .a  temperature  of  52°  F.,  having  de¬ 
ducted  the  amount  of  quartz  contained  was 
=  6-64. 

For  analysis  I.  the  mineral  was  dissolved 
in  aqua  regia  till  the  sulphur  was  completely 
oxidised.  The  sulphuric  acid  was  precipi¬ 
tated  by  chloride  of  barium,  and  the  arse¬ 
nic  by  sulphuretted  hydrogen  ;  the  amount 
of  the  latter  substance  being  determined  on 
deducting  the  sulphur  ;  the  iron  was  thrown 
down  by  succinate  of  ammonia,  the  nickel 
by  caustic  potassa,  and  the  cobalt  by  sul- 
phuret  of  cobalt.  The  sulphuret  of  cobalt 
was  oxidised  again,  and  the  oxide  of  cobalt 
reduced  to  the  metallic  state  by  hydrogen, 
and  weighed. 

The  analysis  II.,  according  to  the  method 
employed  by  Berzelius  and  II.  Rose,  in  ana¬ 
lysing  mixtures  of  metallic  sulphurets,  was 
made  by  chlorine  gas.  Notwithstanding  that 
chlorine  gas  was  passed  through  for  several 
days,  and  rather  a  strong  heat  applied  at  the 
same  time,  yet,  after  the  apparatus  was  dis¬ 
mounted,  in  the  interior  of  the  setnifused 
mass  a  portion  of  the  mineral  was  contained 
in  the  glass  button  in  an  unchanged  state. 
The  decomposed  portion  was  employed  in 
analysis  II.,  and  the  crystals  which  remained 
entirely  unaltered  in  analysis  III.,  which  for 
the  rest  wrere  both  executed  in  the  same 
manner  as  analysis  I.  The  crystals  of  ana¬ 
lyses  II.  and  III.  were  less  completely  de¬ 
veloped.  The  small  quantity  of  oxide  of 
cobalt  was  immediately  weighed  while  still 
oxide  of  cobalt,  and  not  first  reduced  by 


CHEMISTRY. 


543 


hydrogen.  The  arsenic,  in  analysis  III*, 
was  determined  by  the  loss,  though  it  was 
completely  removed  from  the  liquid  by  sul¬ 
phuretted  hydrogen. 

The  analysesyielded  the  following  results : — 

I.  1'880  gram,  mineral  gave  2*225  gram, 
sulphate  of  baryta,  0*7332  gram,  arsenic, 
0*4675  gram,  oxide  of  nickel,  0*2652  gram, 
metallic  cobalt,  0*3015  gram,  oxide  of  iron, 
and  0*002  gram,  quartz. 

II.  1*209  gram,  mineral  gave  1*404  gram, 
sulphate  of  baryta,  0*4821  gram,  arsenic, 
0*4285  gram,  oxide  of  nickel,  0*0127  gram, 
oxide  of  cobalt,  and  0*261  gram,  oxide  of 
iron. 

III.  0*783  grams,  ubstance  (on  deduction 
of  0*0015  gram,  quartz)  gave  0*9594  gram, 
sulphate  of  baryta,  0*1377  gram,  oxide  of 
iron,  0*2847  gram,  oxide  of  nickel,  and 
0  0287  gram,  oxide  of  cobalt. 

These  analyses  correspond  to  the  following 
per  centage « 


I. 

II. 

III. 

Sulphur  . . 

16*35 

16*11 

16*91 

Arsenic  . . 

39*04 

39*88 

39*40 

Nickel  . . 

19*59 

27*90 

28*62 

Cobalt  . . 

14*12 

0*83 

2*88 

Iron  .... 

11*13 

14*97 

12*19 

100*23  99*69  100*00 
If  in  these  three  analyses  the  equivalents 
of  cobalt  and  iron,  which  are  isomorphous 
with  nickel,  are  together  with  that  latter 
body  expressed  under  the  head  of  nickel,  the 
following  is  the  result : — 

I.  II. 

Sulphur....  16*35  16*11  16*91  16*27 

Arsenic....  39*04  39*88  39*40  38*99 

Nickel  ....  45*87  45*04  44*79  44*74 


100*00 

If  hence  we  deduce  the  most  simple  pro¬ 
portion  in  atoms,  we  obtain  : — 

In  100  parts 

I — -  -  A-  - \ 

calculated  found 
Sat.  Nickel  =  1109*0  45*24  44*74 

2  „  Sulphur  =  402*3  16*41  16*27 

2  ,,  Arsenic  =  940*1  38*35  38*99 


Atomic  weight. .  2451*4  100*00  100*00 

The  elements  Ni3,  S2,  As2,  may  be  ar¬ 
ranged  in  two  different  manners  ;  the  inves¬ 
tigated  mineral  may  have  the  formula  Ni  S2 
-j-2  (Ni  As),  or  the  formula  :  2  Ni  S-J-Ni 
As2. 

The  behavior  of  the  mineral  in  the  glass 
vessel,  in  which,  besides  sulphuret  of  arsenic, 
metallic  arsenic  is  sublimed,  speaks  for  the 
latter  formula.  If  the  combination  Ni  As 
would  be  contained  in  the  mineral,  then,  as 
in  the  case  of  copper  nickel,  no  arsenical 


sublimate  could  be  formed  ;  but  this  takes 
place  with  the  arsenic  nickel  Ni  As3.  On 
comparing  the  formula  of  the  nickel-glance 
of  Loos  Ni  S2-f-Ni  As3,  with  the  preceding 
=  2  Ni  S-f-Ni  As2,  we  find  in  the  first 
member  one  atom  of  nickel,  or  one  atom  of 
the  isomorphous  iron  cobalt  too  much. 

Mr.  Lerch,  deriving  the  nickel-glance  of 
Schladming  from  the  same  source,  investi¬ 
gated  it  last  year,  which,  however,  was  not 
so  distinctly  crystallised  as  to  warrant  its 
purity.  The  analyses  were  made  by  aqua 
regia  in  the  manner  stated  above.  The  spe¬ 
cific  gravity  of  the  nickel-glance  of  the  first 


dialysis  was  6*691. 

Sulphur  .... 

13*74 

15*86 

Arsenic  .... 

49*17 

45*04 

Nickel . 

23*44 

4*86 

Cobalt . 

0*29 

traces 

Iron. ....... 

13*93 

33*12 

Bismuth  .... 

— 

1*04 

100*57 

99*92 

Neither  of  the  two  analyses  lead  to  a  ra¬ 
tional  formula,  even  by  deducting  from  the 
second  the  bismuth  as  sulphuret  of  bismuth ; 
the  analysed  minerals  seem,  therefore,  to 
have  merely  been  mixtures. 

— nt— 


INVESTIGATIONS  CONCERNING 
THE  PRODUCTS  RESULTING 
FROM  THE  ACTION  OF  IODINE 
AND  CHLORINE  AND  AMMONIA .* 

BY  M.  A.  BINEAU. 

The  difficulties  which  the  handling  of  iodide, 
i.  e.  nitrogen,  presents,  have  hitherto  pre¬ 
vented  the  determination,  by  means  of  ana¬ 
lysis,  of  its  true  nature.  In  the  absence 
of  positive  experimental  data,  conjectures 
have  served  as  bases  for  two  very  different 
ideas,  presented  successively,  with  regard  to 
its  composition.  According  to  the  oldest 
opinion,  emanating  from  M.  Colin,  nitrogen 
and  iodine  would  be  the  elements  of  the 
substance,  and  would  be  combined  in  the 
proportion  of  one  volume  of  the  former  to 
three  volumes  of  the  latter.  This  opinion 
has  recently  been  disputed  by  MM.  Millon 
and  Marchand.  Seeing  hydrogen  appear 
in  the  state  of  hydriodate  of  ammonia  among 
the  products  of  the  detonation  of  the  pre¬ 
tended  iodide  of  nitrogen,  that  it  necessarily 
contained  nitrogen,  and  regarding  it  as  an 
iodide  of  amide,  whose  elementary  composi¬ 
tion  would  be  represented,  in  aeriform 
volumes,  by  1  iodine,  1  nitrogen,  and  2 


*  Comptes  Eendus,  No,  16,  Oct.  14,  1841. 
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hydrogen,  it  will  be  seen  that  the  ana¬ 
lytical  proofs  justify  neither  of  these  views. 
The  substance  to  be  analysed  not  being 
capable  of  being  weighed,  I  took,  for  each 
operation,  an  undetermined  quantity,  and  I 
endeavored  to  estimate  the  relative  quanti¬ 
ties  of  its  elements. 

A  remark  of  Serullas  might,  if  profoundly 
studied,  put  us  in  the  way  of  the  truth  ; 
indeed,  that  chemist  noticed  the  constant 
production  of  free  hydriodic  acid  after  the 
decomposition  of  iodide  of  nitrogen  by  hy- 
drosulphuric  acid.  Not  having  appreciated 
the  quantity  of  this  free  hydriodic  acid,  he 
attributed  its  origin  to  a  small  quantity  of 
iodine  remaining  in  the  state  of  simple  mix- 

Nitrogen, 

Iodine. .  . 

Hydrogen 


The  atomic  formula  of  NICH,  or  N2I4H2, 
which  represents  this  composition,  is  adapted 
to  the  following  three  systematic  forms  : — 
NH-i-I2;  N*H+N#P;  or,  N2HG+2N2I6 ; 

N2H2 

l4 

Tl.e  first  is  the  symbol  of  the  theory  which 
would  consider  the  deteriorating  product  as 
a  combination  of  iodine  and  of  the  hypothe¬ 
tical  compound  called  imide  by  M.  Laurent. 
Will  this  radical  be  admitted,  either  as  a  pro¬ 
duct  which  should  be  developed  in  the  iso¬ 
lated  state  in  the  hands  of  chemists,  or  only 
as  a  creation  of  the  imagination  destined  to 
facilitate  the  enunciation  of  the  composition 
of  certain  bodies  ?  Then,  the  hydrogeneous 
iodide  of  nitrogen  would  take  the  name  of 
iodide  of  imide.  It  would  be  desirable, 
however,  that  the  denomination  of  imide 
were  replaced  by  another  whose  sound  would 
be  less  similar  to  amide. 

The  second  formula,  to  which  the  name  of 
ammoniacal  iodide  of  nitrogen  will  corre¬ 
spond,  based  on  that  of  ammoniacal  nitro- 
guret  of  potassium,  represents  a  compound 
formed  of  2  atoms  of  iodide  of  nitrogen  and 

*  Science  is  now  enriched  with  a  prin¬ 
ciple  generally  adopted,  to  which  should  be 
attached,  it  seems  to  me,  my  views  on  the 
subject  of  the  equivalent  of  nitrogen  {An¬ 
nates  de  Chimie ,  2e  serie,  t.  xlvii.,  p.  241). 
We  admit,  indeed,  for  certain  compound 
bodies,  what  may  be  called  condensed  equi¬ 
valents,  such  as,  for  example,  the  quantity 
C24  H10  O11  of  citric  acid,  which  is  regarded 
as  saturating  3  equivalents  of  base,  and 
which,  consequently,  represents  a  triple 
equivalent  of  acid.  Why  not  apply  to  ni¬ 
trogen  analogous  considerations. 


ture  with  the  iodide.  This  would  perfectly 
accord  with  the  idea  of  an  iodide  of  amide. 
But  the  proportion  of  iodine  converted  in 
this  case  into  hydracid  is  far  from  insigni¬ 
ficant  ;  it  is  not  less  than  the  quantity  of 
that  element  which  passes  to  the  state  of 
neutral  hydriodate,  even  when  the  matter 
submitted  to  experiment,  having  been  pre 
pared  with  a  great  excess  of  ammonia,  could 
not  be  accompanied  by  uncombined  iodine. 
I  have  found  the  proof  of  this  in  the  ex¬ 
periments  which  I  have  described. 

It  is  evident,  besides,  that  the  composition 
lately  proposed  cannot  be  rejected,  as  well 
as  that  formerly  admitted,  and  that  the  fol¬ 
lowing  must  be  substituted  for  it :  — 


33  47*5  100  00 

1  atom  of  ammonia,  a  compound  analogous 
to  many  other  admitted  combinations. 

Finally,  the  third  formula  presents  the 
substance  in  question  as  ammonia  in  which 
two-thirds  of  the  hydrogen  is  substituted  by 
an  equivalent  quantity  of  iodine.  The  for¬ 
mula  N2-  (H2,  I4)  would  be  nearly  to  the 
same  effect.  M.  Laurent’s  nomenclature, 
applied  to  this  case  of  substitution,  would 
furnish  the  name  of  iodammoniaquese .  That 
of  iodhydroguret  of  nitrogen,  although  less 
significant,  since  it  does  not  indicate  the  pro¬ 
portion  of  the  constituent  elements,  might 
be  preferable  to  many  chemists,  as  being 
more  in  harmony  with  the  rules  of  ordinary 
nomenclature. 

CHLORIDE  OF  NITROGEN. 

Many  chemists  appear  to  be  convinced  of 
the  presence  of  hydrogen  in  chloride  of  nitro¬ 
gen  as  well  as  in  the  ioduretted  combination  ; 
one  of  them  even  believing  that  he  has  esta¬ 
blished  decisive  experimental  proofs  of  the 
similitude  of  the  composition  of  these  two 
products,  it  seemed  to  me  useful  to  extend 
to  the  chloride  the  investigations  which  had 
unveiled  to  me  the  true  nature  of  the  com¬ 
pound  formed  by  iodine.  I  have  succes¬ 
sively  tried  the  employment  of  arsenious 
acid,  then  of  sulphuretted  hydrogen,  and, 
finally,  of  mercury. 

Chloride  of  nitrogen,  after  being  agitated 
with  an  excess  of  arsenious  acid  in  solution 
in  water,  was  converted  into  hydrochloric 
acid,  ammonia  and  free  nitrogen,  which  was 
gradually  disengaged.  In  the  liquor  thus 
obtained,  the  hydrogen  yielding  to  the  ele¬ 
ments  of  the  chloride  of  nitrogen  was  esti¬ 
mated  by  a  means  similar  to  that  used  for 
the  iodhydroguret.  The  chlorine  was  esti- 


1  vol.  of  vapor,  or  else  a  triple  equivalent  1/5*  or  5’20 


2  vols.  2  equivalents. .  3’1G0  or  94’43 

1  vol.  1  equivalent .  12-5  or  037 
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mated  in  the  state  of  chloride  of  silver. 
Finally,  to  ascertain  the  proportion  of  am¬ 
monia,  I  employed  a  process,  whose  accuracy 
I  have  proved  by  several  trials,  and  which 
alone  succeeded  for  the  determination  of  very 
small  quantities  of  these  alkalies.  A  por¬ 
tion  of  the  liquor  was  submitted  to  distil¬ 
lation  with  lime  in  an  apparatus  in  which 
volatilised  ammonia  was  appreciated  accord¬ 
ing  to  the  acid  which  it  neutralised. 

I  was  led  to  the  following  results,  with  10 
cubic  centimetres  of  liquor 
Hydrogen  yields* . 0gr00063 


Chlorine-}' . 0*0154 

Nitrogen  in  the  state  of  amnio- 

„  0-00089 

Whence  is  deduced — 

Hydrogen  acidifying  chlorine  . .  0*00044 

Hydrogen  existing  in  ammonia. .  0*00019 


Total  ..  ..  0*00063 

The  identity  of  this  last  number  with  the 


*  150  cubic  centimetres  of  arsenious  acid, 
of  the  strength  called  normal  by  M.  Gay- 
Lussac,  were  added  to  the  chloride  of  nitro¬ 
gen,  and  formed,  with  the  product  which 
covered  it,  a  volume  of  184  cubic  centi¬ 
metres  ;  there  was,  therefore,  nearly  8<*.c. 
15  of  arsenious  solution  in  10  cubic  centi¬ 
metres  of  liquor.  60  cubic  centimetres  of 
this  liquor  destroyed  Ge.c.-yq  0f  normal 
chloruretted  solution,  or  lc.c.-jg  per  10 
cubic  centimetres,  the  difference  8*15 — 1*13 
or  7C‘C‘*02  indicates,  therefore,  the  arsenious 
acid  consumed  by  the  reaction  of  the  chlo¬ 
ride  of  nitrogen,  and  lives  the  weight  of  the  I 
hydrogen  yielded,  at  7*02  x  0luni*0895=  ! 
Qmm’628. 

t  25  cubic  centimetres  of  liquor  gave 
Ogr.  *150  of  chloride  of  silver,  containing 
*0385  of  chlorine,  or  0*0154  per  10  cubic 
centimetres.  This  result  was  confirmed  by 
another  obtained  by  means  of  nitrate  of 
silver  of  known  strength. 

1st  Expe-  2nd  Expe-  i 
riment.  riment. 


30c. c. *00  30c.c.-00 


X  Liquor  treated  7 
by  lime  . .  > 

Acid  of  known") 
strength,  into  j 

which  the  am-  }■  5c-c.*72  6c-c. *28 

rnonia  was  re-  j 
ceived  . .  . .  J 

It  contained,  per  litre  llgr*275  of  sedeci- 
hydrated  hydrochloric  acid,  namely,  the 
value  in  grammes  of  of  an  equivalent. 
Consequently,  each  cubic  centimetre  should 
saturate  a  quantity  of  ammonia  containing 
of  a  milligramme  or  0mm‘  875  of  nitro¬ 
gen.  Lime-water,  to  complete  the  neutrali¬ 
sation  of  the  acid  which  had  absorbed  the  j 
N.S.,  Vol.  II. 


first,  shows  that  the  whole  of  the  hydrogen 
found  in  the  products  of  the  destruction  of 
chloride  of  nitrogen  is  foreign  to  its  consti¬ 
tution  :  the  nitrogen  and  chlorine  are  its 
only  element. 

Thinking  the  reaction  of  hydrosulphurie 
acid  would  be  sufficiently  powerful  to  dis¬ 
engage  only  unimportant  traces  of  nitrogen, 
I  endeavored  to  apply  the  determination 
of  the  proportion  of  the  nitrogen  to  the 
chlorine. 

40  cubic  centimetres  of  the  liquid  obtained 
by  agitating  chloride  of  nitrogen  with  water, 
saturated  with  hydrosulphurie  acid  gas,  gave, 
after  the  expulsion  of  the  excess  of  this  gas, 
0  gr.  276  of  chloride  of  silver,  denoting 
0*0171  of  chlorine  iu  10  cubic  centimetres. 

Moreover,  by  experiments  similar  to  those 
which  have  already  been  mentioned,  I  ob¬ 
tained  the  following  quantities  of  nitrogen  • 
milligrammes. 

12*50  in  60c.c.*o  0r  2*09  in  10  cubic  cen¬ 
timetres. 

4*19  in  20  c.c.  *0  or  2*10  ,,  ,, 

5*87  30  e.c.  -o  1*98 

3*8G  20  c.c.  •()  1-93  „ 

10*53  52  c.c. -o  2*01 


Mean  2*09  ,,  ,, 

whence  is  deduced  for  the  proportion  of  the 
chlorine  to  the  nitrogen  ■ 

A  few  bubbles  of  nitrogen  are  developed 
during  the  treatment  by  hydrosulphurie  acid. 

The  experimental  data  furnish  an  excess 
of  chlorine.  The  analysed  matter  was  abun¬ 
dantly  washed  with  distilled  water.  It  is 
possible,  nevertheless,  that  it  retains  the 
chlorine  in  solution.  Be  it  as  it  may,  the 
results  of  the  analysis  allow  of  no  uncertainty 
as  to  the  atomic  constitution  of  the  substance. 

After  having  ascertained  the  dissimilarity 
of  composition  of  the  fulminating  nitrogenous 
compounds  of  chlorine  and  iodine,  and  wish¬ 
ing  to  analyse  the  ioduretted  product  formed 
by  double  decomposition,  according  to  the 
directions  of  M.  Millon,  and  to  prepare  it, 
I  caused  chloride  of  nitrogen  to  act  on  a  very 
dilute  solution  of  iodide  of  potassium.  But, 
owing,  apparently,  to  an  unexpected  differ- 
ence  of  circumstances,  the  brown  pow7der 
which  1  obtained  was  nothing  more  than 

ammonia  3cc.*86  4c.c.*78  (10  cubic  centi¬ 
metres  of  acid  of  known  strength,  require 
for  their  saturation  14c. c. *7  of  this  lime- 
water).  The  acid  neutralised  by  the  am¬ 
monia  is  therefore — 

|5*72 — c.c.  -09  3  c.c.  -03 
and  the  nitrogen  of  the  ammonia  per  10  cen¬ 
timetres  of  liquor- — 

|08  x  0'875  ™  0mm  90  0*885 

2  N 
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odine.  At  the  same  time  as  it  was  formed, 
nitrogen  was  disengaged. 

To  i-ecapitulate, — | 

1st.  The  composition  of  the  product 
which  was  first  called  iodide  of  nitrogen, 
and,  more  recently,  iodide  of  amide,  is  at 
variance  with  both  of  these  denominations. 
It  is  represented  by  ammonia,  in  which  two- 
thirds  of  the  hydrogen  are  replaced  by  an 
equivalent  quantity  of  iodine. 

2nd.  With  the  support  of  new  proofs,  I 
can  only  persist  in  admitting  the  proportion 
of  3  equivalents  of  ammonia  to  2  equivalents 
of  iodine,  in  the  liquid  resulting  from  the 
absorption  of  ammoniacal  gas  by  iodine. 

3rd.  The  constitution  of  chloride  of  nitro¬ 
gen  has  wrongly  been  considered  analogous 
to  that  of  the  liydriodide.  The  primitive 
opinion  should  be  maintained.  Chloride  of 
nitrogen  is  composed  only  of  nitrogen  and 
chlorine,  combined  in  the  proportion  of  1 
volume  of  the  first  to  3  volumes  of  the  second. 

To  the  numerous  comparisons  which  have 
been  made  between  ammonia  and  olefiant 
gas,  may  be  added  another,  founded  on  the 
nature  of  the  products  of  their  decomposition 
by  chlorine  and  iodine.  We  see  both  of  them, 
indeed,  give  with  chlorine,  by  way  cf  substi¬ 
tution,  binary  compounds  which  are  totally 
eliminated,  whilst,  with  iodine,  the  meta- 
lepsy,  always  less  complete,  gives  rise  only 
to  ternary  combinations,  in  which  a  portion 
of  the  hydrogen  remains  invincibly  engaged. 


ON  THE  ALTERATIONS  AND  ADUL¬ 
TERATIONS  OF  ALIMENTARY 
SUBSTANCES  .* 

BY  A.  CHEVALLIER. 

The  following  petition  was  addressed  by  M. 
Chevallier  to  the  Chamber  of  Peers  and 
the  Chamber  of  Deputies  ;  but  the  Session 
has  terminated  without  its  having  been  made 
the  subject  of  a  report  as  to  the  measures  to 
be  taken  for  the  prevention  of  the  frauds 
specified  in  it : — 

TO  THE  MEMBERS  OF  THE  CHAMBER  OF 
PEERS,  AND  TO  THE  MEMBERS  OF  THE 
CHAMBER  OF  DEPUTIES. 

Gentlemen — Before  determining  to  avail 
myself  of  the  right  of  petition,  which  belongs 
to  every  citizen,  and  before  resolving  on 
disturbing  your  numerous  and  important 
occupations,  I  have  considered  it  my  duty 
to  ask  myself  whether  the  abuses  which  I 
think  it  my  duty  to  lay  before  you  were 
serious — whether  they  were  of  a  nature  to 
njure  commerce — whether  they  might  com¬ 

*  Annates  d'llyyiene  pubtique,  October,  I 


promise  the  life  and  health  of  mankind — 
finally,  whether  they  deserve  special  attention. 

The  serious  examination  which  I  have 
made  of  everything  relating  to  the  adulter¬ 
ation  of  commercial  and  alimentary  sub¬ 
stances,  lias  shown  me  that  the  necessity  for 
a  prompt  and  severe  repression  of  these 
frauds  should  fix  your  attention.  Indeed, 
the  adulteration  of  commercial  products  is 
so  injurious  to  our  foreign  commerce,  since, 
in  consequence  of  the  succession  of  frauds 
which  are  practised  in  the  preparation  and 
manipulation  of  various  products,  these 
products  are  rejected  at  foreign  places  of 
commerce,  whence  it  results  that  our  arti- 
zans  lose  their  work,  and  our  merchants  their 
reputation,  and  that  they  do  not  derive  the 
benefit  they  might  hope  for  from  the  practice 
of  their  profession  if  it  were  legitimately  ex¬ 
ercised. 

In  the  second  place,  the  aliments,  drinks 
and  condiments,  destined  to  sustain  the 
life  of  man,  and  to  supply  the  wants  of 
their  daily  existence,  are  the  subjects  of 
frauds  which  may,  in  a  great  number  of 
cases,  injure  the  health  of  those  who  use 
them,  but  wdiich  in  all  cases  have  for  then- 
object  the  substitution  of  a  cheaper  for  a 
more  expensive  product. 

According  to  this  explanation,  commer¬ 
cial  frauds,  and  the  adulterations  of  alimen¬ 
tary  and  condimentary  substances  being  in 
the  highest  degree  injurious  to  the  health 
and  interests  of  the  population,  and  to 
the  prosperity  of  commerce,  we  think  that 
it  becomes  indispensable  that  a  law  lie 
made  to  prohibit  existing  frauds,  and  to 
prevent  those  which  are  daily  springing  up. 

In  our  opinion,  in  such  a  law,  the  simple 
adulteration  of  a  substance  by  a  product  of 
less  value  should  be  considered  as  a  daring 
theft  which  we  do  not  notice,  and  which 
is  daily  renewed,  because  we  are  on  our 
guard  against  the  ordinary  theft,  whilst  no 
precaution  is  taken  against  a  tradesman 
who  may  cheat  every  day.  This  deception, 
when  it  is  practised  on  the  middle  classes,  is 
prejudicial  to  them,  but  it  is  much  more  so 
to  the  workmen,  since  those  who  exercise 
it  deprive  them  by  fraud  of  part  of  their 
laboriously-earned  wages. 

In  some  cases,  applicable  only  to  the 
healing  art,  adulterators  are,  in  my  opinion, 
guilty  of  the  crime  of  voluntary  homicide , 
in  substituting  inert  for  active  products 
which  might  determine  a  revulsion  by  which 
the  patient  might  be  saved*  We  will  men¬ 
tion,  as  an  example,  the  adulteration  of  the 
farina  of  mustard  with  the  farina  of  the 
cakes  arising  from  the  manufacture  of  oil  of 
colza. 

We  will  leave  to  men  of  high  merit, 
and  who  have  recently  given  their  opinion 
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concerning  commercial  frauds,  and  the 
marques  cles  fabriques ,  the  task  of  inform¬ 
ing  you  what  are  the  commercial  frauds 
which  injure  the  prosperity  of  our  com¬ 
merce  and  our  industry ;  we  will  only 
make  known  to  you  that  which  we  have  ob¬ 
served  relative  to  the  sale  of  alimentary 
substances,  drinks  and  condiments — sub¬ 
stances  which  are  indispensable,  and  to 
which  we  wish  to  call  your  attention. 

The  frauds  of  alimentary  substances  have 
been  proved  as  follows  : — 

I. — OF  FLOUR  DESTINED  FOR  THE  PREPA¬ 
RATION  OF  BREAD. 

It  has  been  ascertained  that  the  flours  sold, 
as  being  of  good  quality,  were  altered,  and 
that  they  had  undergone  an  acid  fermenta¬ 
tion;  that  others  were  adulterated  with  po¬ 
tato -fecula,  others  with  farina  prepared  with 
legumens  bitten  by  insects,  and  which  could 
not  be  sold  without  being  altered  iu  form  ; 
powderof  alabaster  has  been  mixed  with  flour ; 
the  fraud  has  even  been  carried  to  such  a  point 
that  mineral  substances,  reduced  to  the  state 
of  powder,  have  been  offered  in  the  market  in 
the  Department  of  the  Seine,  to  be  mixed  with 
flour. 

We  do  not  think  that  the  addition  of 
fecula  to  farina  can  be  injurious  to  health, 
but  it  is  a  robbery  on  the  part  of  the  vender 
against  the  baker  ;  for  fecula  introduced  info 
farina,  and  made  into  bread,  as  farina  is, 
does  not  absorb  water,  and  does  not  yield 
so  much  bread  as  farina;  it  is  a  robbery 
against  the  consumer,  if  bread  prepared 
with  farina  mixed  with  fecula,  and  which 
contains  less  gluten,  is,  as  many  scientific 
men  think,  less  nutritious ;  it  is  a  robbery, 
especially  injurious  to  the  workmen,  who 
cannot,  like  the  rich,  like  men  in  easy  cir¬ 
cumstances,  eat  as  much  meat  as  he  will. 

We  are  convinced  that  a  white,  savory,  and 
wholesome  bread  might  be  prepared  with 
fecula  and  wheat  flour  in  the  proportion  of 
25  to  50  per  cent,  of  farina  to  from  50  to 
75  of  fecula,  which  might  be  sold  at  a  lower 
price  than  bread  made  of  pure  wheat-flour, 
but  the  composition  of  this  bread  should  be 
notified  by  the  maker  and  sold  at  its  real 
value. 

II. — OF  BREAD. 

The  frauds  in  this  article  of  food  are  hap¬ 
pily  much  more  rare  in  France  than  in  a 
neighboring  country  (Belgium),  where  the 
sulphates  of  copper  and  zinc  are  added  to 
the  paste,  in  consequence  of  the  erroneous 
idea  that  the  addition  of  these  salts  gives  rise 
to  a  more  considerable  production  of  bread.* 

*  The  Court  of  Appeal  at  Brussels,  M. 
Espital,  president,  has  confirmed  the  sen¬ 
tence  which  condemned  a  baker,  named 


This  culpable  adulteration  was,  for  some 
time,  practised  in  France,  but  it  has  been 
totally  abandoned  for  some  years. 

It  is  a  positive  fact  that  baked  potatoes  are 
used  in  the  preparation  of  bread,  and  that 
a  patent  has  recently  been  sold  for  the  ap¬ 
plication  already  made  of  this  mode  of  pani- 
fication. 

We  do  not  think  that  the  Administration 
can  forbid  him  who  prepares  bread  for  his 
own  use  to  introduce  into  it  any  substances 
he  pleases ;  but  we  think  that  the  Ad¬ 
ministration  should  not  tolerate  in  Paris 
the  introduction,  by  the  baker,  of  any  sub¬ 
stance  whatever  into  the  bread  sold  for 
pubic  consumption  ;  indeed,  in  the  capital 
bread  is  taxed,  and  the  tax  is  based  on  the 
employment  by  the  manufacturer  of  pure 
farinas ,  and  not  of  other  substances,  what¬ 
ever  they  may  be,  even  if  superior  to  farina , 
which  is  not  the  case. 

If  a  baker  has  discovered  a  process,  or  if 
a  process  of  manufacturing  bread  be  commu¬ 
nicated  to  him,  which  is  economical,  he 
should  not  make  use  of  it  except  with  the 
authority  of  the  Administration,  whiclishould 
judge  of  the  wholesomeness  of  this  process, 
and  which  must  then  study  the  public  interest. 

This  process,  put  in  practice,  might  have 
the  advantage  of  reducing  the  price  of  bread, 
and  it  is  known,  according  to  M.  Chabrol, 
that  the  diminution  of  10  centimes  per  kilo¬ 
gramme  of  bread  is  of  high  importance 
to  the  poorer  classes  inhabiting  the  capital. 
Indeed,  that  learned  Minister  has  proved 
that  by  admitting  that  there  exist  in  Paris 
500,000  consumers  of  bread  of  the  poorer 
class,  5  centimes  per  day  increase  in  their 
expenses  in  the  purchase  of  bread  would 
give, per  annum ,  a  sum  of  9,125,000  francs. 

If  we  suppose  that  by  economical  and 
wholesome  processes,  a  diminution  of  10 
centimes  per  kilogramme  of  bread  could  be 
obtained,  this  aliment  being  as  nutritive,  an 
annual  saving  of  9,125,000  francs  to  the 
poorer  classes  would  be  effected. 

The  proportion  of  water  contained  in 
bread  sold  for  consumption  merits,  we  think, 
all  the  attention  of  the  administration ;  in¬ 
deed,  a  loaf  of  2  kilogrammes,  which  will 
weigh  only  this  weight,  may  represent  more 
nutritive  matter  than  a  loaf  in  which  the  2 
kilogrammes  are  complete  ;  in  the  one,  the 
water  has  been  evaporated  by  baking  ;  in  the 
other,  the  [water  has  not  been  able  to  volati¬ 
lise,  and  adds  to  the  weight. 

Pennincky,  to  two  years’  imprisonment,  and 
a  fine  of  200  florins  of  the  Low  Countries, 
and  deprived  him  of  his  right  of  patent,  for1 
having  introduced  sulphate  of  copper  into 
the  bread  which  he  prepared. 

2  N  2 
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The  legal  exercise  of  the  trade  of  baker  in 
Paris  deserves  the  attention  of  the  autho¬ 
rities,  for  it  is  difficult ;  indeed,  he  who  ex¬ 
ercises  it  is  always  suspected,  even  when  he 
is  honest  ;  the  probity  of  the  baker  is  not 
believed,  and  he  has  always  been  represented 
as  committing  fraud.  It  is  extraordinary, 
that  when  insurrection  disturbed  the  streets, 
the  bakers  did  not  fall  victims  to  a  reputation 
which  some  of  them  may  merit,  but  which 
should  not  be  imputed  to  the  greater  nnmber 
of  them. 

A  just  and  severe  law  should  severely 
punish  the  man  who,  charged  with  furnishing 
us  with  an  indispensable  aliment,  wilfully 
deceives  us ;  but  this  law  should  be  based 
on  regular  studies  and  practical  facts  ;  its 
execution  should  also  be  made  in  an  osten¬ 
sible  manner.  Thus,  a  profession  would  be 
relieved,  so  that  an  honest  man  who  exercises 
it  may  not  run  the  same  ri^ks  as  one  who 
enriches  himself  by  daily  delinquencies,  an 
unfortunate  result,  since  it  puts  the  honest 
man  and  the  rogue  on  the  same  level,  also, 
the  honest  man  is  injured  by  the  rogue,  who 
reproacheshim  with  what  lie  calls  his  ingenuity. 

III.  OF  MEAT. 

This  aliment  is  sometimes  sold  of  false 
weight,  and  at  other  times  it  is  spoiled  when 
put  up  for  sale.  Our  observations  on  the 
sale  of  spoiled  meat  have  most  frequently 
regarded  meats  which  have  been  cooked. 

IV.  OF  MILK. 

Nine-tenths  of  the  milk  sold  in  Paris  is 
diluted  with  one-third  of  water,  (o  which,  for 
some  time,  a  little  eassonade  or  caramel  lias 
been  added  ;  finally,  bicarbonate  of  soda  to 
prevent  the  milk  from  turning. 

Some  years  ago,  farina,  fecula,  rice-flour, 
and  gum,  were  employed  for  adulterating 
milk  :  it  appears  that  these  substances  have 
been  abandoned  by  adulterators. 

The  adulteration  of  milk  in  Paris  would 
be  difficult  to  repress,  because  the  poorer 
classes  are  in  the  habit  of  paying  for  milk 
less  than  its  value.  It  would  be  indispen¬ 
sable,  before  seeking  to  suppress  this  fraud,  to 
make  the  public  comprehend  that  they  would 
be  obliged  to  pay  one- third  more  for  milk 
than  is  paid  at  present,  and  that  it  is  ob¬ 
tained  at  a  low  price  only  because  it  contains 
at  least  one-third  of  water  and  only  two- 
thirds  of  milk.  The  population  have  been 
wrongfully  disgusted  by  the  publication  of 
statements  that  milk  has  been  prepared  with 
the  brain  of  animals,  and  especially  with  that 
of  horses  killed  at  Montfauyon  ;  all  the  in¬ 
vestigations  made  with  the  view  of  ascer¬ 
taining  the  truth  of  this  statement  have 
demonstrated  the  falsity  of  a  fact  advanced 
it  is  not  known  with  what  object. 


v.  OF  llFliR. 

The  beer  sold  in  Paris  should  be  made 
only  with  the  seeds  of  cereals,  properly  pre¬ 
pared,  and  with  hops.  It  is  known,  how¬ 
ever,  that  a  portion  of  this  drink  is  the  result 
of  an  operation  into  which  enters,  instead  of 
malted  barley,  syrup  of  fecula,  which  some¬ 
times  contain  a  salt  of  copper,  and  that  the 
hop  is  sometimes  replaced  by  leaves  of  box 
and  menianthe. 

It  would  be,  in  my  opinion,  easy  to  sup¬ 
press  these  frauds,  since  the  brewers  who 
commit  them  are  liable  in  a  fiscal  point  of 
view,  by  persons  employed  in  the  Adminis¬ 
tration,  who  might  give  useful  information 
concerning  these  unwholesome  preparations.* 

VI.  OF  CULINARY  SALT. 

Common  salt — that  indispensable  condi¬ 
ment  which  enters  into  the  preparation  of 
our  food — has  been  the  subject  of  numerous 
frauds,  which  have  been  partially  suppressed, 
but  not  totally. f 

Salt  has  been  mixed:-— 1st,  with  crude 
plaster  (plaster-stone  reduced  to  powder), 
and  this  adulteration  was  so  great  in  Paris 
that  an  establishment  was  fitted  up  by  a 
manufacturer  for  the  pulverisation  of  this 
stone,  which  was  afterwards  sold  in  commerce 
under  the  name  of  powder  to  be  mixed 
with  salt;  2nd,  with  granite  reduced  to 
powder;  3rd,  with  salts  of  vareeh  and  sails 
of  every  kind  arising  from  various  manufac¬ 
tures  of  chemical  products.  It  must  be.  re¬ 
membered  that,  in  1827,  an  epidemic,  which 
attacked  more  than  400  persons,  was  caused 
by  culinary  salt  sold  in  the  department  of 
Marne.  This  salt  was  subjected  to  several 
experiments,  and  it  was  discovered  that  it 
contained  iodides  and  arsenic.  It  was  not 
known  at  first  to  what  to  attribute  (he  pre¬ 
sence  of  arsenic  in  this  salt ;  but  it  was 
learned  some  time  afterwards  that  this  salt  had 
given  rise  to  these  accidents  arising  from  a 
manufactory  in  which  salts  of  vareeh  were 
refined,  destined  to  be  mixed  with  refined 
common  salt.  Similar  salt  was  sold  in 
Paris,  and  rendered  ill  a  family  named 
Pymor.  This  salt  caused  swelling  of  the 
face,  pains  in  the  head,  ardent  thirst,  iu- 


*  We  are  assured  that  in  France,  as  in 
England,  substances  of  extreme  activity  are 
employed  for  giving  bitterness  to  beer  !  but 
hitherto  the  truth  of  this  assertion  has  not 
been  demonstrated  to  us. 

t  The  endeavors  made  by  tire  orders  of 
the  Prefect  of  Police  to  suppress  this  fraud 
have  been  immense ;  the  members  of  the 
Council  of  Health  have  submitted  to  chemi¬ 
cal  analysis  more  than  4,000  samples  of 
salt,  and  yet  it  is  still  adulterated. 


CHEMISTRY. 


549 


fiammatio  amygdalae  of  the  a,  and  intolerable 
pains  in  the  course  of  the  stomach  and  in¬ 
testines,  followed  by  adiarrhoeal  flux,  almost 
always  sanguinolent. 

The  mixture  of  salts  arising  from  manu¬ 
factures  with  alimentary  salt,  may  present 
very  great  danger.  The  Presse  of  Decem¬ 
ber  17, 1843,  states  that,  at  the  Hague,  more 
than  eighty  persons  were  poisoned  by  using, 
for  seasoning  their  food,  salt  procured  from 
a  manufactory  at  which  it  was  sold  for  a  very 
low  price.  Experiments  demonstrated  that 
this  salt  contained  an  arsenical  prepara¬ 
tion.*  (See  The  Chemist,  p.  186,  vol.  v.) 

'White  salt  has  been  mixed  with  salts  of 
varecli  and  with  the  salt  resulting  from  the 
extraction  of  saltpetre.  Some  of  these  salts 
contained  a  compound  of  copper  arising 
from  the  boilers  in  which  these  products 
were  evaporated.  We  have  seen  white  salt 
destined  for  the  soldiers  ;  this  salt  was  salt 
of  varecb,  which  was  reduced  to  small  grains 
by  passing  through  a  sieve  of  copper-wire, 
covered  with  verdigris. 

VII.  OF  FECULA. 

Feeula  is  mixed  with  carbonate  of  lime. 
Quite  recently  we  have  found  some  which 
was  mixed  with  alabaster,  arising  from  the 
manufacture  of  pendulums  and  various  ob¬ 
jects  of  art.  The  proportions  of  powder 
of  alabaster,  added  to  feeula,  have  been  ascer¬ 
tained  to  be  from  six  to  seven  per  cent. 
This  feeula  was,  however,  contained  in  bags 
bearing  a  printed  label  as  follows  :—u  Potato- 
fecula,  purified  for  alimentary  use  and  for 
children.”!’ 

VIII.  OF  SUGAR. 

Sugar  has  been  adulterated  with  sugar 
of  feeula,  earthy  matter  and  sugar  of  milk. 
These  substances  are  not,  it  is  true,  injurious 
to  health  ;  but  they  are  cheaper  than  the 
sugar  for  which  they  are  substituted.  J 

IX.  OF  CHOCOLATE. 

The  chocolate  sold  in  Paris  is  often  mixed 

*  A  letter  from  M.  Wrydag  Zinem, 
pharmacien  at  the  Hague,  has  since  informed 
us  that  the  salt  sold  at  the  Hague  had  been 
mixed  with  arsenic  by  the  grocer's  servant, 
with  the  object  of  driving  away  the  cus¬ 
tomers  from  his  master’s  shop,  in  order  that 
he  might  have  the  less  work  to  do. 

f  The  Administration  having  knowledge  of 
this  fact,  because  Sieur  11.,  manufacturer  of 
objects  of  alabaster,  had  offered  his  powder  at 
various  establishments,  to  merchants  of  good 
faith,  the  Prefect  of  Police  ordered  investi¬ 
gations  on  the  subject. 

%  This  fraud  had  attained  such  a  height, 
that  enormous  masses  of  ice  were  manufac¬ 
tured  to  Ije  mixed  with  sugar. 


with  feeula,  farinas  and  sometimes  with  an 
inert  powder  prepared  by  bruising  cocoa-nut 
shells.  These  substances  are  inert  it  is  true  ; 
but  we  should  not  buy  the  chocolate  con¬ 
taining  them  if  we  were  informed  of  the  fact 
by  the  label. 

A  fact  which  proves  the  adulteration  of 
chocolate  is  that  this  product  is  sold  below 
the  market  price ;  however,  the  manufacturer 
should  have  this  profit  on  the  sale.* 

x.  OF  HONEY. 

Honey  is  adulterated  with  feeula  and 
syrup  of  feeula.  We  have  seen  honey  pre¬ 
pared  with  syrup  of  feeula,  which  had  be¬ 
come  solid  in  the  barrel,  so  that  the  grocer 
who  had  bought  it  did  not  know  what  to  do 
with  the  product,  which,  owing  to  its  so¬ 
lidity,  could  not  be  sold  to  the  public. 

XI.  OF  COLORED  SWEETMEATS. 

Colored  sweetmeats,  bonbons,  and  lo¬ 
zenges  have  long  been  the  subjects  of  seri¬ 
ous  apprehensions  to  the  Government ;  sac¬ 
charine  matters  intended  for  children  have 
been  colored  with  arsenite  of  copper,  with 
gamboge,  with  vermilion,  with  blue  ashes, 
with  chromate  of  lead,  and  with  red  lead ; 
liquors  owe  their  green  color  to  a  salt  of 
copper.  The  limited  number  of  manufac¬ 
turers  has  enabled  the  Government  to  take 
measures  which  have  been  effectual.  These 
measures  consist  in  causing  the  shops  and 
manufactories,  where  these  sweetmeats  are 
prepared,  to  be  visited,  and  in  causing  the 
substances  employed  to  be  analysed  by  mem¬ 
bers  of  the  Council  of  Health  of  the  Depart¬ 
ment  of  the  Seine.  These  members,  besides 
these  visits,  give,  throughout  the  year,  gra¬ 
tuitous  advice  to  the  confectioners  who  wish 
to  employ  new  coloring  matters.  It  is  in 
consequence  of  this  measure  that  wre  have 
known  that  a  color  manufacturer  sold  to  a 
confectioner  for  factitious  ultramarine,  an 


*  The  following  statement  was  made  by  a 
manufacturer  who  sold  chocolate  at  70  cen¬ 
times  the  \  kilogramme,  and  from  whom  a 
sample  of  chocolate  of  inferior  quality  was 
taken:— “7  do  not  think  that  a  worse 
quality  of  chocolate  could  he  manufac¬ 
tured.  This  manufacture  is  disgraceful  to 
commerce,  and  I  make  it  only  in  my  own 
defence  and  to  sustain  competition.  I  have 
hut  one  regret,  which  is,  that  the  Govern¬ 
ment  has  not  the  power  to  oppose  this  piti¬ 
ful  manufacture ,  which  consists,  simply ,  of 
making  chocolate  with  the  last  residues  of 
cocoa.  (He  might  have  added,  with  the 
addition  of  feeula.)  As  we  descend  in  the 
quality  of  bread ,  to  preparing  it  with  bran, 
for  animals  ” 
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inoffensive  blue  color,  a  poisonous  mixture, 
formed  of  00  per  cent,  of  ultramarine  and 
40  per  cent,  of  blue  ashes,  carbonate  of 
copper. 

XII.  OF  SALAD  OIL. 

Olive  oil  is  daily  adulterated  with  an  oil 
known  by  the  names  of  white  oil  and  oil  of 
carnations,  which  is  of  less  value,  and  whose 
(juality  is  not  the  same. 

To  give  mixed  oils  the  appearance  of  olive 
oil,  solid  fatty  matters  are  often  added, 
which  give  them  the  appearance  of  olive  oil 
rendered  concrete  by  cold. 

XIII.  OF  CIDER. 

The  cider  sold  in  Paris  is  rarely  pure ; 
fermented  liquors  prepared  with  sugar  of 
fecula,  cassonade,  and  vinegar,  are  substi¬ 
tuted  for  it ;  every  kind  of  it  is  prepared 
with  dry  fruits,  or  else  it  is  prepared  in 
vessels  which  render  it  injurious:  we  have 
seen  cider  containing  lead  give  rise  to  more 
or  less  serious  symptoms. 

We  have  seen  sold,  and  even  in  the  in¬ 
terior  of  the  casernes,  under  the  name  of 
cider ,  liquids  which  merited  a  serious  atten¬ 
tion  on  the  part  of  the  military  authorities. 
By  the  sale  of  these  liquids,  the  soldier  is, 
in  the  first  place,  deceived  in  the  value  of 
the  product,  and  is  also  liable  to  be  ren¬ 
dered  more  or  less  dangerously  ill :  this  so- 
called  cider  contains  a  small  quantity  of  a 
salt  of  copper. 

XIV.  OF  COFFEE. 

Coffee,  which  is  a  necessary  morning  ali¬ 
ment  to  a  great  number  of  the  poorer 
classes,  is  often  the  subject  of  numerous 
frauds.  Coffees  which  have  been  thrown 
into  the  sea  are  taken  up,  worked,  and  then 
.  sold  in  commerce  with  coffees  of  good  qua¬ 
lity.  Coffee  of  good  quality,  when  ground, 
is  adulterated  with — 1st,  exhausted  coffee, 
which  has  been  collected  and  dried ;  2nd, 
with  powders,  obtained  by  torrefying  various 
products,  roots  of  chicory,  beet-root,  carrot, 
the  seeds  of  peas,  pointed  peas,  rye,  &e. 
&c.  All  these  products  are  not  injurious  to 
health,  but  they  are  sold  for  that  which  they 
are  not,  and  as  substitutes  for  a  product  of 
greater  value.  There  is  no  chicory  which 
has  not  been  the  subject  of  fraud  ;  this  pro¬ 
duct,  intended  to  be  mixed  with  coffee,  has 
been  adulterated  in  its  turn.  Thus,  there  is 
sold  in  commerce,  as  chiefly  coffee — 1st,  a 
product  resulting  from  a  mixture  of  ex¬ 
hausted  coffee  .nd  torrefied  bread  ;  2nd, 'a  pro¬ 
duct  resulting  from  a  mixture  of  chicory,  cof¬ 
fee,  and  animal  charcoal,  arising  from  the  deco¬ 
loration  of  sugars,  a  residue  of  the  refineries. 
We  will  here  call  to  mind  that,  in  the  course 
of  legal  proceedings  carried  on  between  the 


Sieurs  L.  and  D.,  it  was  proved  that  one  of 
the  brothers,  L.,  a  merchant,  had  come  to 
Paris  to  collect  various  residues  :  the  powder 
of  semoule,  and  the  residue  of  vermicelli, 
which  should  be  dyed  and  mixed  with  chi¬ 
cory  coffee,  but  that  having  ascertained  that 
this  product  did  not  present  the  advantage 
which  he  had  hoped  for,  he  put  himself  in 
connexion  with  the  lemonade  boys,  and  for 
two  months  employed  a  man  and  a  cart 
to  collect  all  the  coffee  grounds  which  had 
been  preserved  at  his  request. 

XV.  OF  WINES. 

The  wines  sold  at  Paris,  by  retail,  are,  in 
general,  wanes  produced  by  the  mixture  of 
several  crude  products.  But  this  mixture  is 
not  a  fraud  ;  the  fraud  practised  consists  in 
mixing  with  the  southern  wines,  which  con¬ 
tain  a  great  quantity  of  alcohol,  water, 
acidulated  either  with  vinegar  or  with  tar¬ 
taric  acid  ;  sometimes,  instead  of  water,  dry 
fruits  are  macerated,  and  the  liquor  added, 
and  these  mixtures  are  colored  with  juices 
prepared  with  different  matters,  and  espe¬ 
cially  with  elderberries.  Formerly,  the  wine 
which  became  sour  was  saturated  and  sweet¬ 
ened  with  .oxide  of  lead,  litharge,  according 
to  the  process  of  Martin  le  Bavarois ;  now 
this  dangerous  saturation  is  almost  aban¬ 
doned  :  we  had  an  opportunity  of  noticing 
it,  however,  some  years  ago,  at  Compiegne  ; 
several  soldiers  of  the  camp  were  taken 
ill ;  the  cause  of  their  illness  was  investi¬ 
gated,  and  it  was  ascertained  that  this  cause 
was  attributable  to  the  use  of  a  green  wine, 
which  had  been  sweetened  with  acetate  of 
lead ;  the  vintner,  who  had  bought  from 
a  druggist  the  acetate  which  he  introduced 
into  his  wine,  was  brought  before  the  tri¬ 
bunal,  and  convicted. 

Wine  is  also,  in  some  cases,  mixed  with 
alum,  with  the  view  of  rendering  it  clearer 
and  more  limpid.* 

XVI.  OF  BRANDIES. 

The  brandies  sold  by  retail  are  most  com- 

*  It  should  be  called  to  mind — 1st.  That 
some  months  ago,  the  Sieur  R.  proceeded 
before  the  tribunals  against  a  company 
against  the  sale  of  a  process,  by  aid  of  which 
a  portion  of  wine  was  doubled  without  in¬ 
crease  of  price.  2nd.  That  two  musicians, 
dealers  in  wines,  were  condemned  to  three 
months’  imprisonment,  and  to  a  fine  of  200 
francs  by  the  7th  Chamber,  for, having  manu¬ 
factured  with  water,  vinegar,  southern  wine, 
and  campeachy  wood,  a  liquid  which  they 
had  sold  as  wine.  We  have  just  detected  in 
wines  the  presence  of  a  salt  of  copper,  aris¬ 
ing,  in  our  opinion,  from  alcohol  containing 
a  salt  of  copper  having  been  added  to  it. 
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monlv  mixed  with  alcohol  of  fecula  and 
water,  the  whole  colored  by  caramel ;  some¬ 
times  the  brandies,  owing  to  the  impurity  of 
the  alcohol,  and  in  consequence  of  negli¬ 
gence  of  the  distillatory  vessels,  contain  salts 
of  copper  injurious  to  health.* 

XVII.  OF  VINEGAR. 

The  vinegar  sold  at  Paris  is  still,  not¬ 
withstanding  the  surveillance  of  those  who 
sell  it  by  retail,  mixed  with  foreign  sub¬ 
stances  ;  this  acid  which  the  poor  employ 
as  a  condiment  in  the  aliments  of  which 
they  make  daily  use,  is  mixed  with — 1st. 
Sulphuric  acid ;  and  this  adulteration  is 
proved  every  year  in  Paris.  2nd.  With  water 
in  the  proportion  of  one-third  or  one-half ; 
in  the  latter  case  the  product  is  not  injurious 
to  health,  but  then  the  purchaser  pays  60 
centimes  the  litre  for  a  liquid  which  should 
cost  only  30  or  40  centimes.  3rd.  With 
water  acidulated  by  tartaric  acid  ;  the  buyer 
in  this  case  is  also  deceived  in  the  value  of 
the  product. 

Besides  the  wine-vinegar  sold  at  Paris, 
vinegars  are  manufactured  in  that  capital 
with  syrup  of  fecula ,  with  the  washing 
ivaters  of  the  sugar  forms  called  waters  of 
bac,  with  wine-leys ,  and  with  \bacquetures 
collected  under  the  counters  of  wine 
merchants.  None  of  these  vinegars  can 
be  compared,  as  regards  taste  and  aci¬ 
dity,  with  wine-vinegar.  In  our  opinion, 
they  should  be  sold  only  for  what  they  are, 
and  under  the  names  of  vinegars  of  syrup  of 
fecula ,  of  waters  of  bac ,  of  wine-ley 3 ,  and 
of  bacquetures. 

This  last  vinegar,  the  vinegar  of  bacque¬ 
tures,  most  frequently  contains  a  salt  of 
lead  ;  sometimes,  but  rarely,  the  presence  of 
a  salt  of  copper  has  been  detected. 

XVIII.  OF  TEA. 

Tea  is  adulterated  like  all  other  sub¬ 
stances  ;  tea  of  good  quality  has  been  mixed 
with  tea  which  lias  been  used,  which  has  been 
collected,  and  which  is  rolled  by  suitable 
means.  Teas  are  colored  with  indigo  and  with 
Prussian  blue. 

In  August,  1844,  the  Administration  was 
informed  that  a  certain  quantity  of  tea  de¬ 
rived  from  an  English  ship  called  the  Re¬ 
liance,  which  had  suffered  shipwreck  on  the 
coast  of  France,  was  fished  up  again,  washed 
with  water  to  free  it  from  the  sea  salt,  then 
colored  green  by  a  mixture  of  indigo,  talc, 
and  chromate  of  lead,  and  passed  into  com¬ 
merce. 

The  persons  who  committed  that  fraud 

*  We  have  seen  alcohol  containing  30 
centigrammes  of  acetate  of  copper  to  one 
quart  of  brandy. 


were  a  merchant  and  a  working  man.  At 
first  the  correctional  police  sentenced  them 
to  pay  a  fine  of  50  francs,  and  to  be  im 
prisoned  for  8  days ;  but  an  appeal  being- 
made,  the  merchant  was  acquitted;  the  Royal 
Court,  considering  that  if  A,  did  subject  the 
damaged  tea  to  a  treatment  to  render  it 
saleable,  this  is  no  proof  of  any  fraud  with 
reference  to  the  quality  of  the  merchandise 
sold. 

In  consequence  of  this  acquittal,  the  tea, 
still  covered  with  the  chromate  of  lead,  s 
poisonous  salt,  which  might  prove  injurious 
to  the  animal  economy,  was  restored  to  Mr. 
A;  It  is  to  be  regretted  that  the  Adminis¬ 
tration  did  not  order  that,  previous  to  restor¬ 
ing  the  tea,  it  should  be  washed  to  remove 
the  chromate  of  lead. 

It  is  probable  that  tea  colored  with  the 
chromate,  indigo,  and  talc,  are  at  present 
circulating  in  commerce.  It  must  be  re¬ 
marked  here,  that  this  fraud  with  tea  was 
not  only  practised  in  the  metropolis,  but  at 
the  moment  when  the  tea  colored  by  chroj 
mate  of  lead  was  the  subject  of  an  invesJ 
tigation  at  Paris,  M.  Merchand,  pharmacien 
in  Fecamp,  found  that  tea  sold  in  that  town 
was  likewise  colored  by  the  same  process. ^ 

In  addition  to  this,  we  could  quote  a  great 
number  of  other  substances  constituting  arti¬ 
cles  of  food  with  which  more  or  less  heavy 
frauds  are  practised ;  but  we  think  that  the 
facts  above  related  clearly  prove  the  necessity 
of  a  law  being  enacted  with  reference  to  the 
sale  of  alimentary  substances  and  spices— 
a  law  which  would  prevent  not  only  the 
frauds  quoted  above,  but  those  likewise 
which  I  have  passed  over  in  silence.  This 
law  would  have  the  advantage  of  protecting 
the  health,  as  well  as  the  interests,  of  the 
citizens. 

Before  quitting  this  subject,  we  deem  it 
proper  to  inform  those  who  may  think  that 
the  existing  laws  are  sufficient  to  prevent 
delinquencies  of  the  kind,  that  this  is  not 
the  case;  the  Article  318  of  the  Penal  Code 
says  : — u  That  whoever  has  sold,  or  offered 
for  sale,  sophisticated  beverages,  containing 
mixtures  injurious  to  health,  shall  be  im¬ 
prisoned  for  the  term  of  from  six  days  to 
two  years,  and  fined  from  16  to  500  francs 

*  At  the  same  time  when  the  subject  was 
inquired  into  at  Paris,  the  excise  authorities 
in  London  seized  upon  a  manufacture  of 
sophisticated  tea,  one  ton  of  which,  having 
already  been  used,  was  worked  upon. 
Shortly  previous  to  that  time,  a  tea  mer¬ 
chant  of  London  was  sentenced  to  pay  a  fine 
of  200  pounds  sterling.  This  fine  did  not  dis¬ 
hearten  the  defrauders,  which  proves  that 
this  fraud  must  be  very  profitable. 
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but  this  article  does  not  extend  to  such  de¬ 
frauders  as  mix  plaster  of  Paris  with  salt  ; 
alabaster  with  fecula  ;  fecula  sugar  with  cane 
sugar  and  honey,  water  with  vinegar,  Ac., 
Ac.  For  they  may  plead — 1st.  That  these 
substances  are  not  injurious  to  health. 
2nd.  That  they  neither  sold  nor  offered  for 
sale  the  mixed  substances  found  upon  their 
premises.  Ts  it,  then,  necessary,  for  the 
purpose  of  making  application  of  this  law,  to 
have  recourse  to  artifices  to  prove  the  sale  ? 
We  feel  indignant  at  dealings  of  this  kind, 
both  in  behalf  of  the  jurisdiction  and  of  the 
administration.  The  Article  475  of  the  Penal 
Code  fines,  in  the  sum  of  16  francs,  such  as 
have  sold  falsified  beverages ;  in  this  case  as 
in  the  preceding  one,  if  the  falsified  mer¬ 
chandise  be  seized  upon  the  premises,  the 
defendant  will  not  always  forfeit  the  fine, 
because  he  may  allege  that  he  did  not  sell. 

The  Article  423  runs  as  follows  : — “  Who¬ 


ever  imposes  upon  a  purchaser  with  reference 
to  the  standard  of  articles  made  of  gold  or 
silver  ;  the  quality  of  a  spurious  stone  sold 
for  a  fine  one ;  the  nature  of  any  merchan¬ 
dise  ;  and  whoever,  makes  use  of  false 
weights,  Ac.,  shall  be  sent  to  prison  for  the 
term  of  from  three  months  to  one  year,  and 
fined  in  a  sum  which  may  amount  to  one- 
fourth  of  the  value." 

It  would  appear  that  in  no  case  the  admi¬ 
nistration  is  in  a  position  to  prevent  the 
fraud.  It  is  known  that  a  man  sold  a  cer¬ 
tain  quantity  of  salt  which  is  injurious  to 
health :  some  6ult  similar  to  that  sold  is 
seized  upon  his  premises:  has  he  not  a  right 
to  maintain  that  he  did  not  sell  this  salt  ? 
We  have  witnessed  several  times  cases  in 
which  the  tribunals  acquitted  the  defaulters, 
regretting  that  the  law  made  no  piovisions 
empowering  them  to  inflict  penalties. 


II.  CHEMICAL  MANUFACTURES  AND  AGRICULTURAL 

CHEMISTRY. 


ON  THE  METHOD  OF  TESTING 
BEER.* 

BY  L.  F.  STREHLER, 

As  requisites  for  a  good  test  of  beer,  it  has 
been  considered  necessary  that  it  should 
comply  with  the  follow  ing  conditions  :  never 
to  fail,  to  be  easily  executed,  practicable,  and 
understood  by  any  individual,  even  not  much 
-  versed  in  chemistry ;  but  such  a  test  will 
probably  remain  a  desideratum  for  ever. 

In  former  times  the  tests  employed  were 
merely  intended  to  ascertain  one  or  several 
physical  properties  :  taste,  odor,  color,  state 
of  clearness,  specific  gravity,  Ac.  At  dif¬ 
ferent  periods,  persons  have  been  employed 
by  various  governments  to  ascertain,  by 
merely  tasting  the  beer,  the  amount  of  water 
contained  in  it — according  to  the  decision 
of  these  individuals,  the  duty  was  to  be 
levied.  It  is  proved,  however,  that  taste 
alone  gives  no  decisive  results. 

SPECIFIC  GRAVITY. 

Jacob  Faggot,  of  Stockholm,  in  the  year 
1763,  employeda  areometers  to  ascertain  the 
specific  gravity  which,  with  some  alterations, 
continue  to  be  used,  but  the  goodness  of  beer 


*  Abridged  from  Schneider’s  Annalen  der 
Staatsarzneikande ,  ix  Jahrg.  3,  1644. 


depending  upon  the  amount  of  alcohol  and 
carbonic  acid  on  the  one  hand,  by  which  it  be¬ 
comes  the  lighter  the  more  of  them  it  contains, 
and  upon  the  amount  of  sugar,  gum,  and  ex¬ 
tract  of  hops,  on  the  other  hand,  by  which  the 
heavier  it  becomes,  it  appears  that  areome¬ 
ters  can  prove  nothing  with  reference  to  the 
goodness  of  beer.  The  areometer  is,  however, 
of  great  value  as  a  testing  apparatus  for  wort, 
in  which  neither  alcohol  nor  carbonic  acid 
are  present,  and  the  amount  of  extractive 
substances  alone  is  to  be  determined. 

OPTICAL  TEST. 

Steinheil  in  1S41  obtained  a  patent,  for 
three  years,  for  his  contrivance,  which  is 
based  on  the,  various  degrees  of  refracting 
light  noticed  in  various  liquids.  An  object 
is  placed  against  a  surface  marked  with  a 
scale,  at  a  distance  of  eight  feet,  and  by 
means  of  a  certain  optical  apparatus  it  is 
observed  by  how'  many  degrees  refraction 
takes  place,  and  as  many  degrees  as  the 
image  deviates  from  the  centre  towards  the 
left  side  bo  many  measures  of  water  are 
contained  in  one  barrel  of  beer'.*  Steinheil 
states  that  the  results  which  he  obtains  are 


;i  For  more  particulars,  vide  Gelehrte 
Anz.  d.  K.  Ak,  d.  Wissemch.,  Feb.  a, 
March,  1843. 
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exact,  and  that  the  process  may  he  brought 
about  in  a  few  minutes  by  any  individual. 

CHEMICAL  TESTS. 

Several  chemical  tests  have  been  proposed 
by  authors,  which,  however,  require  much 
time  and  skill. 

Schrader,  for  instance,  directs  us  to  dis¬ 
engage  the  carbonic  acid  by  boiling,  from  a 
certain  quantity  of  beer,  and  to  collect  it 
over  mercury,  then  to  distil  from  a  certain 
quantity  of  the  same  beer  its  amount  of 
alcohol,  and  to  calculate  by  the  specific  gra¬ 
vity  of  the  distilled  liquid,  by  the  tables  of 
Lowitz,  the  quantity  of  absolute  alcohol  con¬ 
tained  in  it ;  next  to  evaporate  the  residue  to 
dryness  and  to  weigh  it ;  to  mix  it  after¬ 
wards  with  water  until  it  becomes  of  a 
syrupy  consistence,  then  to  add  alcohol  so 
long  as  gummy  and  mucilaginous  substances 
are  thrown  down  ;  to  pour  off  the  superna¬ 
tant  alcoholic  solution  of  the  sugar  from  the 
precipitate,  and  to  determine  the  amount  of 
gum  and  that  of  the  sugar  by  repealed  eva¬ 
poration,  drying,  and  weighing.  But  who¬ 
ever  has  had  to  evaporate  gummy  or  sac¬ 
charine  solutions  to  dryness,  knows  how 
difficult  it  is  to  avoid  burning.  To  prevent 
this  from  taking  place,  Lampadius  advised 
to  evaporate  by  steam  ;  but  his  process, 
nevertheless,  requires  much  time. 

Professor  Zenneck,  of  Tubingen,  proposed, 
in  the  year  1833,  another  method,  which  he 
called  the  pneumatico  arSometrical  method , 
but,  even  this  process,  however  ingenious, 
does  not  perfectly  answer.  The  carbonic 
acid  is  to  be  disengaged  and  collected  in  a 
graduated  cylinder  over  oil,  or  a  saturated 
solution  of  salt ;  the  beer,  freed  from  its 
carbonic  acid,  is  to  be  examined  by  the 
areometer,  the  alcohol  is  then  to  be  dis¬ 
tilled  off,  and,  by  an  addition  of  water,  the 
beer  is  to  be  brought  back  to  its  original 
volume.  The  density  is  now  again  to  be 
ascertained  by  the  areometer,  and  the 
per  centage  of  the  extract  found  in  a  table 
prepared  by  the  author  ;  by  comparing  the 
results  obtained  by  the  two  observations  in¬ 
stituted  with  the  areometer,  the  amount  of 
alcohol  is  ascertained.  The  weight  is  calcu¬ 
lated  by  the  volume. 

The  method  of  Dr.  J.  N.  Fuchs,  Professor 
in  Munich,  yields  the  most  certain  results, 
and  is  easily  executed.  It  is  called  by  the 
author  the  hallymetrical  beer-assaying 
method,  because  it  is  made  by  salt  («Xp). 
Fuchs  found  that  at  a  temperature  of  from 


32° — 90°  F.  water,  invariably  may  dissolve 
36  per  cent,  of  common  salt,  and  that  the 
extractive  substances  dissolved  in  the  beer, 
give  up  the  whole  amount  of  their  water  to 
the  salt,  and  that  finally,  the  alcohol  retains 
a  proportionate  quantity  of  water. 

By  accurate  experiments  he  determined 
the  amount  of  water  which  was  retained  by 
the  alcohol,  and  Dr.  Steinheil  constructed  a 
table  by  which  the  amount  of  absolute  alco¬ 
hol  mixed  with  water  may  conveniently  be 
found. 

To  perform  a  hallymetrical  investigation 
of  beer,  two  experiments  are  requisite ;  by 
the  first,  the  quantity  of  the  free  water,  and 
the  whole  amount  of  alcohol,  extracts  and 
carbonic  acid  are  found  ;  by  the  second,  the 
amount  of  the  extract  is  ascertained.  The 
carbonic  acid  having  been  expelled  by  the 
salt  employed  in  the  first  experiment,  and 
its  quantity  determined  by  the  loss,  it  is 
merely  requisite  to  suhstract  the  quantity  of 
the  extract  and  that  of  the  carbonic  acid 
from  the  whole  amount,  and  the  remainder 
wall  give  the  weight  of  the  spirit  of  wine 
contained  in  the  beer,  the  amount  of  abso¬ 
lute  accohol  is  then  easily  ascertained  by  the 
table  above  mentioned.* 

ADULTERATIONS. 

Bitter  substances  i—quassia-wood,  buck- 
bean,  gentian,  wormwood,  centaury,  &c.,  are 
sometimes  employed  instead  of  hops,  but 
these,  though  they  render  the  beer  bitter, 
do  not  precipitate  different  substances  to¬ 
gether  with  the  yeast,  which  is  only  accom¬ 
plished  by  hops,  and  without  which  beer  is 
not  durable ;  hence  this  fraud  is  not  profitable, 
and  rarely  practised,  nor  is  the  sophistication 
with  narcotics  very  frequent  [in  Germany  !] 
[This  is  a  German  prejudice,  which  does  not 
exist  among  our  English  publicans.— Eds.] 

To  correct  the  sour  taste  of  beer,  several 
arcana  have  been  recommended  by  quacks, 
the  active  principle  of  which  is  chalk,  po- 
tassa,  prepared  hartshorn,  or  magnesia; 
these  palliate  only  for  a  few  days,  and  should 
be  prohibited.  On  evaporating  the  beer  to 
dryness,  and  incinerating  the  residue,  these 
substances  are  discovered  by  proper  reagents. 

Some  writers  maintain  that  an  addition  of 
water  may  render  the  beer  poisonous,  this 
our  author  does  not  admit. 


*  More  particulars  in  the  Kunst  und 
Gewerbeblatt  d.  Poylt .  Vereins  f.  Bayern, 
1836,  pp.  671,  709. 


SUMMARY  TABLE  OF  SEVERAL  KINDS  OF  BEER  INVESTIGATED  BY  THE  HALLYMETRICAL  PROCESS. 
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ON  COPPER  SHEATHING. 

BY  ARNOLD  JAMES  COOLEY. 

From  the  experiments  of  Sir  II .  Davy,  it 
appears  that  the  loss  of  copper,  from  the 
corrosive  action  of  sea-water,  may  be  pre¬ 
vented,  by  connecting  that  metal  with  zinc, 
so  as  to  form  a  galvanic  circle.  A  piece  of 
zinc  as  large  as  a  pea,  was  found  sufficient  to 
preserve  40  or  50  square  inches  of  copper ; 
and  this,  wherever  it  was  placed,  whether  at 
the  top,  bottom,  or  middle  of  the  sheet  of 
copper.  When  the  metallic  protector  was 
not  less  than  part  of  the  surface  of  cop¬ 
per,  no  corrosion  took  place,  but  when  it 
formed  only  tjAo  parts  and  downwards  the 
copper  underwent  a  gradual  loss  of  weight, 
which  was  greater  in  proportion  to  the 
decrease  of  the  quantity  of  zinc,  though  it 
was  found  that  even  at  a  considerable 

portion  of  copper  was  saved  {Phil.  Trans., 
1824).  It  has  been  objected  to  this  method 
of  protecting  sheathing  that  unless  a  certain 
amount  of  corrosion  takes  place,  its  surface 
will  become  foul  from  the  adhesion  of  shell¬ 
fish  and  marine  vegetation.  But,  as  a  very 
small  amount  of  oxychloride  of  copper 
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(the  substance  formed  by  the  action  of  sea¬ 
water  on  copper)  will  produce  this  effect, 
it  appears  to  me  that  the  waste  of  copper  in 
this  way  is  much  greater  than  is  necessary 
for  the  mere  purpose  of  keeping  the  ships' 
bottom  clean.  The  amount  of  corrosion 
might  be  so  regulated,  by  properly  propor- 
tioningthe  zinc,  according  to  some  standard, 
based  on  actual  experiment,  that  little  loss 
of  copper  might  take  place,  but  yet  sufficient 
to  prevent  the  adhesion  of  foreign  matter. 
I  have  data  for  presuming,  that  if  the  zinc 
formed  about  5  ^  to  g-iy  parts  of  the 
metallic  surface,  the  copper  would  be 
scarcely  acted  on,  and  yet  sufficiently  to 
promote  the  object  in  view.  A  series  of 
experiments  might  be  instituted  for  the  pur¬ 
pose  of  deciding  the  proper  proportions  the 
one  metal  should  bear  to  the  other.  Those 
performed  in  Portsmouth  Harbor,  at  the 
instigation  of  Davy,  were  unsatisfactory ; 
they  merely  had  reference  to  the  protective 
power  of  zinc,  and  not  to  the  greatest 
amount  of  this  metal  that  might  be  adopted 
without  risk  of  the  copper  fouling. 


III.  PHARMACY,  MATERIA  MEDICA,  THERAPEUTICS, 


PHARMACEUTICAL  PROFANITY. 

It  must  be  truly  shocking  to  every  well- 
constituted  mind  to  find  the  Pharmaceutical 
Journal  making  use  of  Scripture  in  a  most 
profane  and  indecent  manner,  for  purposes 
of  aggrandisement. 

Not  satisfied  with  goading  on  the  mem¬ 
bers  of  the  Society  to  the  payment  of  the 
annual  subscription,  by  holding  out  hopes  of 
future  reward,  and  in  default  thereof  fears 
of  prospective  punishment,  the  Council  of 
the  Pharmaceutical  Society,  through  the  me¬ 
dium  of  their  Journal,  are  endeavoring  to 
stifle  the  complaints  of  the  members,  and  to 
counteract  their  determination  to  throw  off 
the  Society’s  unprofitable  yoke,  by  likening 
themselves  to  inspired  beings,  and  the  mem¬ 
bers  to  the  children  of  the  world  of  darkness, 
doomed  for  their  ambition  to  the  servitude 
of  these  meek  and  immaculate  creatures. 

Should  any  man  doubt  cur  statements, 
let  him  refer  to  the  leading  article  of  the 
Pharmaceutical  Journal  for  October  last, 
he  will  there  see  a  proof  of  this  loathsome 
and  impious  abomination^ — m  specimen  of 
fanaticism  worthy  of  the  worst  days  or  the 
Puritans,  and  the  age  Qf  religious  quackery. 


In  short,  it  is  really  astonishing  to  us 
that  the  members  have  so  long  and  tamely 
submitted  to  be  compelled  to  purchase  a 
journal  which  allows  no  freedom  of  discus¬ 
sion,  and  which  is  so  totally  devoid  of  scien¬ 
tific  information  that  it  could  not  exist  for 
a  day  did  not  the  proprietors  enjoy  the  in¬ 
famous  monopoly  of  supplying  the  members 
with  it  nolens  volens. 

It  has  often  been  remarked  by  the  re¬ 
nowned  Liebig,  that  the  Pharmaceutical 
Journals  of  Germany  are  the  privies  of  che¬ 
mical  science.  Gracious  heaven  !  where 
could  he  find  words  to  express  his  feelings 
of  disgust  should  he  ever  come  in  contact 
with  any  of  the  excrementitious  matter  of 
the  Pharmaceutical  Journal  of  Great  Bri¬ 
tain  ? 

The  Council  have  determined  at  the 
eleventh  hour  to  reduce  the  annual  subscrip¬ 
tion,  in  the  hope  of  recruiting  their  much- 
reduced  ranks ;  and,  in  consequence,  they 
tell  the  members  they  must  expect  to  lose 
some  of  their  present  advantages !  1  We  trust 
they  will  not  quietly  submit  to  this  species 
of  humbug.  It  must  not  be  forgotten  that 
the  Society  has  realised  nearly  <£10,000, 
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but  for  what  honest  purpose  we  cannot  di¬ 
vine.  The  members  will  readily  perceive 
that,  by  preventing  a  continuance  of  this 
scheme  of  accumulating  the  funds,  they  may 
more  than  derive  all  the  same  so-called  bene¬ 
fits  with  half  the  present  amount  of  annual 
subscription. 

We  think  they  have  already  borne  enough 
under  the  pretence  of  benefiting  the  rising 
generation  without  bequeathing  them  an 
enormous  fortune.  It  is,  therefore,  high 
time  that  the  members  should  inquire  into 
these  things  themselves,  instead  of  being  led 
by  the  nose  by  the  dicta,  and  frightened  by 
the  bugbears  of  those  arrogant  and  puffed- 
up  ancient  ladies — the  Council.  W.  B. 


GOWLAND’S  LIQUOR.* 

The  liquid  of  Gowland  is  used  against 
prurigo.  The  receipt  books  have  published 
methods  of  preparing  it  which  cannot  be 
brought  about.  INI.  Foy  gives  the  following 
formula  by  which  a  liquid  is  obtained,  which 
remains  perfectly  white,  homogeneous,  and 
may  stand  at  least  twelve  to  fifteen  hours 
without  becoming  opalescent :  — 
p; — Emul.  of  bitter  almonds,  200  grammes. 
Corrosive  sublimate. ...  1  ,, 

Sal  ammoniac .  1  ,, 

— nt — 


PILLS  AGAINST  VENEREAL  CIILO- 
ROSIS.f 

BY  RICORD. 

R — Protiodide  of  mer- 1 

curv  . .  >3  grammes  each. 

Extr.  lactucae’sativas  J 
Thebaic  extract. ...  1  ,, 

Extract  of  cicuta 

eonii  maculati  ..  0  ,, 

Make  GO  pills. 

Ricord  begins  with  1  pill  per  diem,  aug¬ 
menting  the  doses  gradually,  but  never 
administering  more  than  6  per  diem. 

In  employing  these  pills,  M.  Ricord  pre¬ 
scribes  at  the  same  time  a  tisane  of  Imps, 
saponaria  leaves,  and  the  pills  of  Vallet,  0  to 
12  to  be  taken  in  three  doses.  — nt — 


*  Journal  de  Pharmadie  ct  de  Chimie, 
Nov.,  1844. 
f  Ibid. 


HERBERT'S  M  ECU  RIAL  SOAP* 


P> — Mercury  . .  . . 
Nitric  acid. .  . . 


1 

\ 


Of  each  125  grammes. 


Place  these  two  substances  in  a  matras  of 
500  grammes  capacity,  allow  it  stand  at  the 
common  temperature,  stirring  it  from  time  to 
time  until  all  isdissolved.  Take  thenof  washed 
veal  grease  530  grammes  fused  in  a  por¬ 
celain  capsule,  in  a  water-bath,  to  which,  on 
being  retired  from  the  fire,  add  the  mercurial 
solution,  diligently  stirring  it  until  the  mix¬ 
ture  becomes  of  the  consistence  of  a  plaister. 


Take  then 

Of  the  above  pomatum  150  grammes. 
Caustic  soda  of  36°  60  ,, 


Triturate  these  substances  with  a  molelte 
on  a  marble  plate,  until  the  combination 
is  perfect;  the  soap  obtained  will  be  per¬ 
fectly  soluble  in  wrater.  This  soap,  says  Mr. 
Herbert,  is  successfully  employed  by  prac- 
tioners  in  cutaneous  affections  of  the  face, 
hands,  and  arms.  The  diseased  parts  are 
first  slightly  moistened,  and  then  the  soap  is 
two  or  three  times  passed  over  them,  or  the 
soap  is  softened  by  a  little  water  and  applied 
in  the  manner  of  a  pomatum.  Whenever 
symptoms  of  local  irritation  are  noticed,  the 
use  of  this  soap  must  instantly  be  suspended. 

— nt — 


DOCTOR  BERENQUIER’S  PILLS 
AGAINST  THE  INCONTINENCE 
OF  URINE. f 


1  f 


Balsam  of  copaiva .  3  grammes. 

Peroxide  of  iron  .  6 

Mix  exactly,  make  100  pills. 

The  patient  takes  in  the  beginning  1  pill 
previous  to  each  meal ;  the  doses  are  gradually 
augmented  until  10  per  diem  are  consumed  ; 
at  the  same  time  tisanes  of  foliorum  nucus 
juglandis  are'  made  use  of  as  the  usual  beve¬ 
rage. 

— nt — 


*  Journal  de  Chimie  et  de  Phartnacie , 
Nov.  1844. 
t  Ibid. 
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THE  USE  OF  THE  BLOWPIPE,  IN 
THE  EXAMINATION  OF  MINE- 
RALS,  ORES,  FURNACE-PRO¬ 
DUCTS,  AND  OTHER  METALLIC 
COMBINATIONS.  By  Professor  C. 
Frederick.  Plattner,  translated  from 
the  German,  with  notes,  by  James  She¬ 
ridan  Muspratt,  PhD.  With  a  Pre¬ 
face  by  Professor  Liebig.  London  : 
Taylor  and  Walton. 

The  publication  of  the  above  book  will 
prove  a  new  era  in  the  chemical  history  of 
the  blowpipe.  It  is  a  work  comparatively 
unknown  in  this  country,  but  which  has  ac¬ 
quired  a  great  and  just  celebrity  on  the 
Continent,  being  some  time  since  translated 
into  the  French  by  Dr.  Sobrero.  Its  author, 
M.  Platfcner,  is  assay  master  at  the  famous 
mines  at  Freyberg,  in  Saxony,  which  cir¬ 
cumstance,  combined  with  his  profound 
chemical  skill,  has  enabled  him  to  give 
great  attention  to  blowpipe  operations.  The 
result  has  been  the  production  of  a  work  of 
unrivalled  scientific  and  practical  value,  pre¬ 
senting  a  new  and  important  feature  in  the 
use  of  the  blowpipe,  viz.,  its  application  as 
a  means  of  quantitative  chemical  analysis. 

The  thanks  of  British  chemists  is  espe¬ 
cially  due  to  Dr.  J.  Sheridan  Muspratt  for 
having  given  them  this  work  in  an  English 
garb.  The  translation  is  quite  worthy  of 
the  original  work.  It  was  a  task  which  re¬ 
quired  no  inconsiderable  amount  of  chemical 
information,  as  well  as  a  minute  acquaintance 
with  the  technical  terms  used  in  Germany  in 
mineralogy,  mining,  and  the  processes  of 
smelting  and  assaying.  But  commendation 
from  us  is  vain  and  unnecessary,  when  we 
find  the  translation  spoken  of  in  the  shape 
of  a  preface  by  the  distinguished  Liebig  in 
the  following  highly  satisfactory  terms  : — 

11  Dr.  Sheridan  Muspratt's  translation  of 
Plattner’s  excellent  treatise  upon  the  use  and 
application  of  the  blowpipe,  has  been  exe¬ 
cuted  with  as  much  fidelity  as  ability,  and  I 
consider  that  its  publication  in  England  will 
be  of  essential  service. 

u  This  instrument  is  of  the  highest  ad¬ 
vantage  to  the  chemist,  geologist,  and  mine¬ 
ralogist,  as  a  means  of  ascertaining,  with  the 
greatest  accuracy,  in  a  few  minutes,  all  the 
constituents  of  a  mineral. 

“  M.  Plattner’s  work  is  the  simplest  and 
best  adapted  for  this  purpose  ;  as,  besides 
the  methods  of  Gahn,  Berzelius,  and  Gus- 
tavus  Rose,  it  embraces  the  valuable  results 
of  his  own  practical  experience. 


“  The  translated  edition  is  further  enhanced 
by  Dr.  Muspratt' s  annotations.” 

We  have  merely  further  to  add,  that  great 
credit  is  due  to  the  translator,  not  only  for 
the  execution  of  the  work,  but  also  for  the 
liberality  he  has  exhibited  by  fixing  so  mo¬ 
derate  a  price  for  it  as  to  put  it  in  the 
power  of  every  person  engaged  in  blowpipe 
examinations  to  possess  such  an  invaluable 
instructor. 

“  THE  GOLD  ASSAY. 

u  Gold  can  be  separated  in  the  dry  way, 
like  silver  from  substances  in  combination. 

“  As  it  is  not  suceptible  of  oxidation,  even 
when  treated  with  borax  or  lead  in  the  outer 
flame,  and  sustains  no  loss  in  the  cupella- 
tion,  its  per  centage  in  ores,  minerals,  fur¬ 
nace  products,  &c.,  may  be  ascertained  with 
the  greatest  exactness.  The  examination  for 
gold,  however,  is  more,  difficult  than  for 
silver,  as,  in  most  instances,  gold,  submitted 
to  blowpipe  analyses,  contains  a  quantity  of 
the  latter  metal,  which  in  native  gold  varies 
2  to  85  per  cent. 

“  Concerning  the  quantity  of  gold  in 
several  silver  ores,  I  have  had  occasion  to 
examine  all  the  ores  dressed  in  the  Freyberg 
works,  and  the  results  obtained  are  the  fol= 
lowing,  viz.-— That  all  sulphurets  of  iron 
holding  from  Q’0142  per  cent,  to  0'456  per 
cent,  of  silver,  'contain  gold.  This  metal 
forms  an  ingredient  also  of  the  furnace  pro¬ 
ducts  which  are  produced  in  the  smelting  of 
auriferous  silver  ores. 

The  various  auriferous  substances  are 
brought,  according  to  their  nature  and  com¬ 
position,  under  several  heads,  viz.  :  — 

“  ^  Gold  ores,  auriferous  silver  ores,  and 
furnace  products  containing  gold  and  silver. 

“  Metallic  compounds,  consisting  of— 

u  ( a )  Gold  and  silver. 

“  (b)  Gold  and  silver,  alloyed  with  other 
metals. 

“  (c)  Gold  and  mercury. 

“  ^  a  Examination  of  Gold  Ores,  Auri¬ 
ferous  Silver  Ores,  and  Furnace  Products 
containing  Gold  and  Silver.*—  Under  this 
class  are  ranged  :  — 

“  1.  Native  tellurium,  containing,  accord¬ 
ing  to  Klaproth,  0-25  per  cent,  gold,  but  no 
silver. 

“2.  All  ores  and  minerals  containing 
silver,  and  also  gold;  e,  g .,  graphic  tel¬ 
lurium  (graphic  gold),  the  composition,  ac¬ 
cording  to  Klaproth,  is  GO  tellurium,  30 
gold,  and  10  silver;  yellow  tellurium 
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(Weiss-silvanerz),  containing,  according  to 
Klaproth,  44*75  tellurium,  26*75  gold, 
19*50  lead,  8*50  silver,  and  0*50  sulphur  ; 
black  tellurium,  analysis  by  Klaproth,  32*2 
tellurium,  54*0  lead,  9*0  gold,  0*5  silver, 
1*3  copper,  and  3*0  sulphur;  noble  moly- 
bdena  glance,  sent  me  by  Professor  Brei- 
thaupt,  I  found  to  contain  4*9  gold,  and 
about  0*3  silver. 

“  3.  All  argentiferous  sulphurets  of  iron 
and  copper. 

“4.  Roh-  and  Blei-stein. 

“5.  The  auriferous  dross  of  gold  and 
silver-smiths. 

1 1  Of  gold  ores,  containing  little  or  no  silver, 
a  quantity  sufficient  for  one  examination  is 
prepared,  and  treated  in  the  same  manner  as 
an  assay  of  silver.  After  cupellation,  the 
color  of  the  globule  must  be  observed,  for  if 
only  2  per  cent,  of  silver  were  present,  the 
gold  would  acquire  a  brass  color.  If  the 
gold  be  pure,  which  is  known  from  the 
color,  its  weight  may  be  determined  either 
upon  the  balance  or  the  scale.  When  its 
color  is  very  light,  it  must  be  submitted  to  a 
new  treatment,  which  I  shall  hereafter  de¬ 
scribe. 

u  Of  substances  containing  more  silver 
than  gold,  a  portion  of  10  to  15  deci¬ 
grammes  must  be  reduced  to  powder,  dressed, 
and  treated  as  in  an  examination  for  silver. 
From  the  quantity  of  silver  obtained,  the 
number  of  assays  necessary  for  obtaining  a 
sufficient  quantity  of  gold,  to  make  a  quan¬ 
titative  determination,  is  calculated.  Should 
the  substance  contain  not  more  than  0*114 
per  cent,  of  silver,  a  considerable  quantity 
of  it  'mght  to  be  pulverised,  and  at  least  2*5 
grammes  taken  ;  on  the  contrary,  if  the  per 
centage  be  larger,  e.  g .,  0.29  per  cent.,  10  to 
15  decigrammes  are  sufficient  for  an  exami¬ 
nation.  The  dressing  of  the  assay  with  lead 
and  borax  is  effected  in  exactly  the  same 
manner  as  an  argentiferous  one,  but  when 
copper  is  present,  the  proportion  of  lead 
must  be  augmented.  The  fusion  and  cupel¬ 
lation  can  also  be  achieved  in  a  similar  way 
to  the  assaying  of  a  silver  alloy.  I  shall 
refer  to  the  further  treatment. 

“  Sulphurets  or  minerals  containing  large 
quantities  of  sulphur,  and  little  silver,  are 
analysed  in  the  following  way: — 24  to  36 
decigrammes  of  the  pulverised  substance  are 
divided  into  parcels  of  three  decigrammes 
each,  placed  in  a  clay  basin,  the  inside  of 
which  is  covered  with  a  coating  of  reddle, 
and  roasted  without  addition  of  charcoal,  like 
a  copper  assay. 

“  When  nearly  all  the  sulphurous  vapor  is 
eliminated,  the  assay  is  to  be  re-powdered, 
and  heated  until  no  appreciable  quantity  of 
sulphur  remains.  This  being  accomplished, 


the  residuum  must  be  placed  in  a  porcelain 
basin  over  a  lamp,  and  treated  with  a  suffi¬ 
cient  quantity  of  hydrochloric  acid  to  dissolve 
out  the  formed  oxide  of  iron  or  copper. 
The  metallic  oxides  and  the  silver  being  dis¬ 
solved,  the  gold,  with  some  extraneous 
matters,  will  remain.  The  solution  is  then 
to  be  evaporated  to  dryness,  and  treated  with 
boiling  water.  The  soluble  chlorides  dis¬ 
solve,  and  are  to  be  separated  from  the 
chloride  of  silver,  &c.,  by  filtration  and 
edulcoration.  The  filter  holding  the  insolu¬ 
ble  ingredients  is  to  be  dried,  and  after  desic¬ 
cation  opened  and  dressed  cautiously  with 
five  decigrammes  of  lead  and  one  decigramme 
of  borax.  The  dressed  assay  must  now  be 
place  in  a  charcoal  cavity,  submitted  to  a 
feeble  oxidating  flame  in  order  to  carbonise 
and  consume  the  filter,  and  then  treated 
with  a  strong  reducing  flame.  In  this  opex*a- 
tion  the  chloride  of  silver  is  decomposed,  its 
base  alloying  with  the  lead  and  gold,  the 
earthly  constitutents  being  dissolved  in  the 
borax.  The  metallic  alloy  is  oxidised  and 
cupellated  in  the  ordinary  way,  and  the  auri¬ 
ferous  silver  globule  obtained,  treated  accord¬ 
ing  to  the  described  method  for  the  separa¬ 
tion  of  gold  from  silver. 

“  It  sometimes  happens  that  sulphurets  con¬ 
taining  less  than  4  loths  (1  loth  =  1 1*58808 
grammes  =  239*68  English  grains),  0*114 
per  cent,  of  silver,  are  to  be  analysed.  In 
this  case,  36  decigrammes  are  not  sufficient, 
therefore  according  to  the  per-centage  of  the 
noble  metal,  the  following  proportions  must 
be  taken,  viz. — of  a  substance  containing  : — 
3  loths  =  0*0939  per  ct.  of  silver,  48  decigr. 

2  „  =0*0616  „  „  72  „ 

1  „  =0*0370  „  „  144  „ 

$  „  =0*0142  „  ,,  288  „ 

As  the  weighing  of  a  quantity  of  nearly  290 
decigrammes  in  portions  of  3  decigrammes 
each,  would  be  very  troublesome,  it  is  suffi¬ 
cient  to  weigh  upon  an  ordinary  balanee, 
according  to  the  apothecaries’  weight,  of  an 
ore  containing — 

3  loths  of  silver  in  the  cwt.  SO  grains ; 

2  >>  >>  ,,120  ,, 

1  »>  >>  >>  240  ,, 

i  >t  ft  tt  4S0  , , 

and  to  pulverise  it  well. 

“  For  the  same  reason,  as  it  would  be  ex¬ 
ceedingly  inconvenient  to  roast  a  substance 
in  parcels  of  three  decigrammes  each,  the 
following  expert  method  may  be  under¬ 
taken  : — • 

“  Upon  an  iron  foil,  beDt  into  an  a  basin 
shape,  place  the  whole  assay,  besmeared 
several  times  with  clay-w’&ter,  and  well  dried  ; 
and  submit  it  to  a  strong  red  heat,  con¬ 
tinually  stirring  with  a  platinum  spatula  until 
no  more  sulphurous  acid  vapors  are  evolved, 
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lien  triturate  the  residuum  in  a  mortar,  and 
subject  the  powder  to  a  second  roasting. 

“  The  assay,  after  these  operations,  must 
be  introduced  into  a  porcelain  basin,  placed 
over  a  spirit  lamp,  treated  with  muriatic  acid, 
evaporated  to  dryness,  and  then  mixed  with 
a  quantity  of  water  to  dissolve  out  the  soluble 
chlorides,  the  menstruum  filtered,  what  re¬ 
mains  on  the  filter  edulcorated,  desiccated, 
and  if  it  exceeds  one  decigramme,  weighed  in 
parcels  of  one  decigramme  each. 

“  Each  decigramme  of  this  residue  is  to 
be  dressed  with  lead,  5  decigrammes,  borax, 
1  decigramme,  fused  like  an  argentiferous 
assay,  and  eupellated  as  already  stated.  The 
treatment  of  the  auriferous  globule  I  shall 
describe  in  the  subsequent  paragraphs. 

“  51  B  METALLIC  COMPOUNDS. 

“  (a)  Examination  of  such  as  contain  Sil¬ 
ver  and  Gold,  only. — To  these  belong  native 
gold,  alloys  of  gold  and  silver,  and  the  ar¬ 
gentiferous  gold,  or  auriferous  silver,  ob¬ 
tained  from  the  assayings  of  auriferous 
minerals  and  ores. 

“  As,  up  to  the  present  time,  no  process 
is  known  for  separating  gold  from  silver  in 
the  dry  way,  the  moist  way,  termed  in  this 
instance  1  Quartation,’  or  ‘  Refining  of  Gold 
and  Silver/  must  be  employed. 

“  For  effecting  the  separation,  the  propor¬ 
tion  of  the  gold  to  the  silver  should  not  ex¬ 
ceed  1  to  3,  as,  if  more  gold  be  present, 
the  solution  will  be  performed  either  imper¬ 
fectly  or  not  at  all.  It  is  therefore  indis¬ 
pensable  to  make  a  preparatory  assay  for 
determining  the  composition  of  the  alloy, 
and  if  too  small  a  portion  of  silver  be  pre¬ 
sent,  add  a  quantity  sufficient  for  producing 
the  given  standard. 

“  Gold  containing  even  no  more  than  2 
per  cent,  of  silver,  is,  as  has  been  previously 
stated,  of  a  brass  color ;  if  30  per  cent,  of 
silver  are  present,  it  appears  lightly  brass- 
colored,  but  when  the  quantity  of  silver 
amounts  to  60  per  cent.,  a  yellow  color  is  no 
longer  perceptible.  Therefore,  from  the  in¬ 
tensity  of  the  tinge  in  an  auriferous  alloy, 
conclusions  as  to  its  composition,  and  the 
necessary  quantity  of  silver,  can  be  drawn. 

li  When  native  gold  of  a  brass  color  is  to 
be  assayed,  it  is  generally  supposed  that  the 
per-centage  of  silver  associated  with  it  is  not 
high  ;  in  this  case,  20  to  30  milligrammes  of 
the  alloy  are  weighed,  fused  with  (3  x  20  = 
60),  to  (3  x  30  =  90)  milligrammes  of  pure 
silver  (reduced  from  the  chloride  of  silver), 
and  a  small  quantity  of  borax,  in  the  reduc¬ 
ing  flame.  Of  a  light-colored  auriferous 
body,  50  milligrammes  are  weighed  for  exa¬ 
mination,  and  alloyed  in  the  same  manner 
with  50  x  2  =  100  milligrammes  ;  or,  if  the 
per-centage  of  silver  does  not  amount  to  30 


per  cent.,  with  110  to  120  milligrammes  of 
pure  silver.  In  alloys  presenting  a  bright 
white  aspect,  and  composed  of  about  40  gold 
and  60  silver,  the  per-centage  of  the  latter 
metal  cannot  be  previously  known  ;  therefore 
1  decigramme  of  the  alloy  should  be  fused 
on  charcoal,  with  60  to  80  milligrammes  of 
pure  silver,  and  a  small  addition  of  borax. 
In  compounds  of  gold  and  silver  obtained 
from  the  assaying  of  minerals  or  gold  ores, 
gold  is  generally  prevalent,  necessitating  their 
fusion  with  double  or  triple  their  weight  of 
pure  silver.  On  the  other  hand,  the  com¬ 
position  of  alloys  produced  from  roasted  ores 
or  sulphurets,  are  nearly  always  in  the  pro¬ 
portion  of  25  gold  to  75  of  silver  ;  therefore, 
such  compounds  may  be  analysed  without 
an  extra  addition  of  the  latter  metal. 

“  After  weighing,  according  to  the  quality 
of  the  alloy,  20  to  100  milligrammes,  and 
fusing  upon  charcoal  with  the  necessai’y  quan¬ 
tity  of  silver,  the  produced  globule  must  be 
placed  upon  an  anvil,  laminated,  re-heated 
upon  charcoal,  introduced  into  a  small  por¬ 
celain  vessel,  supported  over  a  lamp,  treated 
with  pure  nitric  acid,  and  covered  with  a 
watch-glass  to  prevent  an  elimination  of 
nitrous  flames.  When  the  solution  of  silver 
is  complete,  the  whole  must  be  filtered  and 
aifused  three  or  four  times  with  hot  distilled 
water,  to  remove  the  last  traces  of  the  nitrate 
of  silver.  The  metallic  gold  remaining  on 
the  filter  must  be  then  dried,  heated  to  red¬ 
ness  in  a  platinum  crucible,  and  weighed ; 
but  should  the  quantity  be  too  minute  for 
the  balance,  it  must  be  alloyed  with  lead, 
eupellated,  and  its  weight  determined  upon 
the  scale.  One  decigramme  of  lead  will  be 
sufficient  for  the  dressing,  and  a  small  quan¬ 
tity  of  borax.  The  affining  of  the  auriferous 
globule  is  often  very  difficult,  owing  to  the 
proportion  of  lead  present,  but  a  little  prac» 
tice  will  greatly  facilitate  the  assayist  in  his 
experiments.  For  the  purpose  of  rendering 
the  calculations  of  per-centage  of  gold  in 
alloys  more  easy,  I  annex  the  following  ex¬ 
ample  : — If  an  alloy  of  30  milligrammes  has 
been  been  assayed,  and  the  product  of  gold 
obtained,  25*5  milligrammes,  we  have — 

30  :  25*5  —  100  :  a?— 85  per  cent,  of  gold. 

If  in  native  gold,  or  in  an  artificial  alloy, 
the  per-centage  of  silver  is  also  to  be  ascer¬ 
tained,  the  assay  must  be  eupellated  (before 
fusion  with  fine  silver)  with  1  to  2  deci¬ 
grammes  of  proof  lead,  to  segregate  any 
other  metals,  such  as  iron  or  copper :  after 
affining,  weighed ;  and  the  per-centage  of 
silver  calculated  from  the  difference,  pro¬ 
vided  the  quantity  of  gold  lias  been  ascer¬ 
tained. 

u  (b)  Examination  of  Metallic  Com¬ 
pounds ,  containing  other  metals  besides 
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Gold  and  Silver. — The  most  numerous  of 
these  are  gold,  alloyed  with  copper  and  silver. 

4i  Of  this  alloy,  30  to  50  milligrammes 
are  to  he  weighed,  fused  according  to  the 
per-centage  of  copper,  with  3  to  8  deci¬ 
grammes  of  proof  lead,  and  an  addition  of 
of  borax,  upon  charcoal,  in  a  good  reducing 
flame ;  then  affined  like  a  cupriferous  work¬ 
able  lead.  The  copper  oxidizes  with  the 
lead,  the  gold  and  silver  remaining  pure.  If, 
however,  after  oupellation,  the  gold  globule 
does  not  appear  sufficiently  pure,  owing  to 
a  trace  of  copper,  the  bead  ought  to  be  im¬ 
mediately  re-fused  with  1  decigramme  of 
lead,  and  again  affined  upon  a  clear  portion 
of  the  cupel. 

“  The  other  observations  agree  with  those 
described  in  the  preceding  pages. 

“  (c)  Examination  of  Metallic  Com¬ 
pounds ,  consisting  of  Gold  and  Mercury. — 
Although  these  compounds  are  not  found  in 
nature,  they  are  produced  in  auriferous  amal¬ 
gamations.  To  effect  their  analyses,  50  mil¬ 
ligrammes  ought  to  be  distilled  in  a  glass 
tube  (like  amalgams  of  silver),  and  the  resi¬ 
due  cupellated  with  1  decigramme  of  lead, 
and  the  refined  globule  weighed.  If  its  color 
be  very  white,  it  is  a  proof  of  the  presence  of 
silver  ;  and,  therefore,  it  must  be  submitted 
to  ‘  Quartation/  which  has  been  previously 
described,  and  the  quantity  of  gold  and  silver 
determined.  Of  poor  amalgams  of  gold  and 
silver,  several  samples  of  1  decigramme 
should  be  introduced  into  a  glass  retort,  and 
distilled,  and  when  the  mercury  is  eliminated, 
new  quantities  of  the  amalgam  ought  to  be 
added,  and  distilled,  until  the  residue  of  ar¬ 
gentiferous  gold  is  sufficient  for  weighing. 
The  operation  being  terminated,  the  gold 
globule  is  to  be  weighed,  and,  if  necessary, 
fused  with  2  to ‘3  parts  of  pure  silver; 
treated  with  nitric  acid  ;  and  the  weight  of 
the  pure  gold  determined,  from  which  the 
proportion  of  silver  may  be  calculated. 

“  The  weight  of  the  gold  and  silver  is  to 
be  divided  by  the  number  of  decigrammes  of 
mercury  submitted  to  distillation,  whereby 
the  per-centage  of  the  two  metals  in  1  deci¬ 
gramme  of  the  assay  under  examination,  is 
obtained." 
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understand  the  necessity  and  utility  of  this 
caution. 

Some  remarks  which  we  had  intended  to 
make  on  the  new  Medical  Bill,  we  have 
postponed  for  a  short  time,  in  the  expecta¬ 
tion  of  making  them  more  effectively. 

Want  of  space  compels  us,  reluctantly,  to 
defer  answering  other  correspondents  until 
next  month,  with  the  exception  of  those  re¬ 
plied  to  by  post. 


SUMMARY  OF  METEOROLOGICAL 
OBSERVATIONS  MADE  ATOTLEY, 
YORKSHIRE,  IN  OCTOBER,  1844. 

BY  E.  THOMPSON. 


BAROMETER. 

Monthly  mean .  2!)  50 

Mean  at  9  a.m .  29*50 

,,  at3p.m .  29*50 

,,  at  9  p. m .  29*52 

Maximum  on  26th .  30*05 

Minimum  on  15th  .  28*81 

Range .  L24 


THERMOMETER. 

Monthly  mean . 

Mean  of  maxima . 

,,  minima . 

Maximum  on  29th . 

Minimum  on  24th . 

Range . . . . 

Rain.— -0  5 7  inches. 

WIND. 

Days. 

N.  I 
N.E.  1 
E.  1 
S.  E.  0 

WEATHER. 

Days.  Days. 

6  Raiu .  4 

1 4  Misty  .  2 

7  Frost .  1 

10  Hoar  Frost  ..  1 

GENERAL  REMARKS. 

This  month  has  been  dry  and  mild,  and  in 
every  respect  favorable  for  agricultural 
operation.  The  month  has  also  been  healthy, 
the  diseases  which  have  prevailed  having  been 
generally  of  a  mild  character.  A  mild  form  of 
small-pox  has  occurred  in  the  neighborhood. 


Clear. .  . 
Cloudy  . 
Overcast 
SI  towers 


Days. 
S.  2 
S.  W.  4 
W.  15 
N.  W.  4 


47 

53 

41 

61 

32 

29 


Several  correspondents  who  have  written 
to  us  concerning  the  College  of  Chemistry, 
are  informed  that  we  must,  for  the  present, 
forbear  expressing  any  opinion  relative  to  it. 
When  we  conceive  that  we  are  warranted  in 
doing  so,  vve  shall  give  an  impartial  judg¬ 
ment.  Doubtless  our  correspondents  will 


Nota  Bene. — All  Communications ,  Bools 

i  1 

for  Review,  and  Substances  to  hr  Analysed, 
must  be  addressed  “  To  the  Editors  of  the 
Chemist ,  310,  Strand,  London.'''  Communi¬ 
cations  must  be  prepaid,  and  Sent  before  the 
15  th  of  each  month;  Books  for  Review  before 
the  lO/ft. 
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